9. Write down the differences between BJT and

JFET,
" [BIT 9 JFET @2 sy ndecen g )

10. Write the chamcteristics of class A, class B

and class C power amplifiers?
[ a, 3t fR g 3 B enewma awfEenm aq e

e e )

11. Simplify the following Boolean function and
draw the logic circuit of the simplified form. F =
A(B+C)+AB+B(C+ A)

[Frez g vl s 33 g sfive v
afire 4G drs )

F=A(B+C)+AB+B(C+ A)

12. (a) Write the truth table for binary full adder.
[*&f 3= T2 7S 93 Ju O fire )

12. (b) Write down the functions of the
following devices

[Fom feetwefim wrfe® @e ] (i) Encoder (ii)
Multiplexer (iii) D/A converter
13. Write the function of any 6 (six) control

signals of Intel 8085 or 8086 microprocessor.
(8085 =y 8086 WRFIHTFILAT (A (BF 6 (W)

weG Bioticera R B (]

14. (a) List four significant differences between

a file-processing system and a DBMS.
[#3e =eifr Frebt 93t DBMS @3 wug 4 (513)

e +f1fay Srad 3 (]

14.(b)Write the functions of transport layer in
OSI reference model.
[mlmmﬁmﬂ'mvﬁrﬂ ferd 1]
15. Write a program in 'C' to find the area of a

circle.
[@3f Jroa cwawn Bfom e 'C' M TRE ¥

FT ceffamy o )
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2. Find the current through the 10 ohm resistor
of the following circuit using. Thevenin's

theorem. (cqtsfm s Moow fFom RS 100
AR W) BT (@9 74 )

W0 WG

120 V ==
¥ j"k
00 &0

3.(2) For what value of L, the circuit power
factor will be unity?
(L, 93 317 & 1 A7 Nowa wiika ave zear)

200"
50 Hz

(b) Find the power absorbed by the three phase

circuit.

(R corey sf¥cta wran j3e “femma wa s @7 94 1)
g o0

4. Calculate the total current, I of the following
circuit.

[Frowa ¥ i F1a® | AfEe w2 1)

S L T

) 7% 0

~\aiar
L
I
¥
e 1
4
[ =]
=]

5. The terminal voltage of a long shunt dc
generator is 500 V and its load current is 50 A,
Find its emf if the armature, series field and
shunt field resistances are 0.05 Q, 0.03 Q and
230 Q2 respectively.

4= fefa we % ot Tiffam coctw 500 V
aR 377 @6 IS S0 A, SR, e frs e wig
frrsa cafesSmm wmz werad 0.05 Q, 0.03 Q aw

250 © 7 %3 e.m.f. A% 72 )

6. A dC motor takes an armature current of 110
A at 480 V. The armature circuit resistance is
0.2 €). The machine has 6-poles and the
armature is lap-connected with 864 conductors.
The flux per pole is 0.05 wb, Calculate the speed
of the motor . ;

[a%f 480 V fefa caba 110 A wnofora #1a6 o
w1 | cxfoaba st Sl cefesbm 0.2 Q, ofiem
HAT 6, T BIGTRE WIrfBIe wEThEE AT 864 | afs
¢t 0.05 wh 7% R ztn bt Prs e 773 4]

7. A 100 KVA, two-winding transformer has an
iron loss of 1 KW and a cu-loss 1.5 KW on
normal output current. Calculate the KVA
loading at which the efficiency is maximum,
[9%f5 100 KVA, 13- ewifee R Grrverican wmmm
w1 1 KW @& 73w W8o+0 F1mes 4 #7 1.5
KW 1 971% wem Bam KVA @fty afia =2 ]

8. Find the reading of d.c. voltmeter and ac.
voltmeter connected in the following circuit,
[Fow #f¥0e wge R/ e®fite ax of =%
fire =13 92 ¥R wfm )

wv {}
A
. o
. vt gk (e
Y |
Fll v beidige recidier

® = ~ 5
OPTIMUM ,-‘ fasts 7w o= EEE



(aafd 4-t1m, e B cercaba 93 56 6 oM e,
e drereft sume U @l MmEn 61 CeAmEGAfG
1150rpm @ YA 7 265V 1R Fam affs (om
a3 P 98 gN?

8. (a) What the hysteresis and eddy current
losses?

(faerafint @ e F1cas 71 e fe )

8.(b) What do you understand by the term
reactance voltage in commutation?

(+FABBA a7 Fane co1cte wors fs a7

9. A balanced delta-connected load of (2+)3) Q
per phase is connected 10 a balanced three-phase
440 V supply. The phase current is 10A. Find
the (i) total active power, (ii) reactive power and
(iii) apparent power in the circuit.

(#fs cwm (2453)Q fifiR @3l o1 smuds eme
@3S 440V 1T AR AN ey wiee | 1 o
e 10A @ o AT w0 () @6 93
“newm, (i) 6 farele oema (iii) oM afie®
“flamma ffa ¥ 1)

10.(a) On what factors the speed of a d.c. motor
depends?
(. f31, oz ~re A A wyheaR Beta s y)

10(b) What are the current and voltage
relationship in (i) purely resistive circuit and in
(ii) purely inductiove circuit.
mrﬁacmﬁwuvﬁmm[i)mmﬁm
AHS @ (ii) o Trorie 7RG 1)

|1.Draw a full wave bridge rectifier circuit and
explain its operation, (%% ¥ wrs e cafpen
ARG S g T3 SNEE T 1)

12.  What is skin effect? Mention the factors
upon which skin effect depends. (B ared A
7 ared 1 7wa 7R B e s @ A )

®
OPTIMUM -

13.  What is corona? Mention the factors that
affect corona. (¥t & RS Lo 302 g
wiasH Eme 3 )

14.  Explain class A, class B and class C
amplifier operation. (¥M @, ™ R ¢ 3m fi
GEIHTTITE SN G 39 )

15. Simplify the expression
AB + A(B+C) +B(B+C) using Boolean algcbra -
techniques.

(qforur e efie @ #
ABHA(B+C)+B(B+C) el Prafzw 73 1)

o1 e @ egfe feiRvrer, st
wf¢ wirm 2 ferwrad 3008-200¢ B
farsmt « Frmeliene s Toelife Bfefmin

faww ¢ Sl o Sl el

94fa - 320 Y - S5 ¢o fAfD
4% oA TG So B Se 5 e wwy |
efat b 71 5% 02 B

AEF A YW TH T e we | se o o
et S5 FINE ) TR o TR (T A
fefie *[81 TG M WA | GOFTH e TN QUG TR
Bt 0% A

Ao e Bag eIy i qR
oA MCQ 5118 339

1. Determine the voltage V,p in the following
circuit. (Fom Af¥D V,p o008 a3 1)

wv T

farrs wea #4/ EEE



I e @ oY feifemem, g
of¥ 3wt 3 frwrad 300¢-2000 32
fent : Roefiwr g Srrbfa el

feww 2 Qo s Yorbfo B

+f - Seo W - Y951 vo fifib
AT AAT TG So “b1a Se B 4w oqrs |
I 23 AR 200 B

HUOIF AT AT G ATt CRG We | esfa N
S S Prevs o | ey o g o
gE AR bt aegw v W avwa e
TG R Bt we 7w

T QTR ©ET TAGTI 136 wa
HABAT MCQ 113t RBF

l. Find the current, I and rtotal power
consumed (Fig-1) [#1t2% 1 a3 c0ib ja%@ “aurg

i w9

h4 Volt lj | im

2. Using superposition theorem, find the current
1. (Fig-2) [ spomeifeets syoea o was | aff
41

OoPTIMUM®

> [ .S

3. A 3-¢, 400 V system supplies 14.4 kW 1
a della connected load. If the line current s
34.65 A, find the reaclance/phase of the load,
[@%f5 3-¢, 400 V BB w3l cwB) wierhs S
14.4 kwmr!mwﬁmhwnﬁsam
B4, etea fameons/are a1fag = 1)

4.(a) Name the different stationary and rotary

parts of d.c. :
(f&.f3, cemmatran fgn o gAfrmm wyofia am fy .

4. (b)Explain how commutator changes a.c. into
d.c? [ v 20 free 0 F @ B, B o
afialae sar|

3 A 220 V d. c. shunt motor runs at 500
rpm when the armature current and armature
resistance are 50 A and 0.2 €, respectively. If
the torque is doubled then caluculate the speed.
(9% 220 V f&f1 =% sB2 500 rpm @ Y@ w4
WHEHE FET G @SR 19aRE 50 A @9 0.2
Q, 13 54 frodt 7u 53 @3 s Fefa 73 |

6. A single transformer has z, = 1.4 + j5.20
and z; = 0.0117 + j 0.0466 0. Input voltage is
6600 V and turn ratio is 10/1. The secondary
feeds a load which draws 300 A at 0.8 pf
lagging. Find the secondary terminal voltage and
the kW output

[93f e crmBreaE 2, = 1.4+ § 5.2 Q am
2y = 0.0117 + ) 0.0466 Q | 4% csi%m 6600 V,
o cfie 10/1 9% s 0.8 =amfi ~newz M@

300 A IR 8B R OIS SrfEm Grte
e ferenenit wIdtl (aa ¥

7. A 4-pole lap-wound generator has 56
coils with 6 tums per coil. The spced is 1150
rpm. What must be the flux per polw in order to
generate 265 Volts?

fasrs wem «%/ EEE



10) a) What are the characteristics of an ideal
operational amplifier? (06)
( e SRR axfy e taf i of fa fay )

10) b) Draw a block diagram of a

superheterodyne radio receiver.,
(@3f® Fin EBrAredn wfte Rrrerm 3@ s
T 1 ) (07)

11) Calculate the efficiency of a transformer
coupled class A amplifier for a supply of 12V
and output of Vp =6V,

(9% DR TS I A g e
SIS 12V 9R WS s 6V A, el (1

1) (13)
12) a) Define low pass. High pass, Band pass,
and band rejection filters.

( cnE, WA, [ @ s fase=m R 92
e WS 1) (13)
13) a)What are the advantages of optical fiber

in communication system ? - (05)

(carTem T S TR qeasH [
13) b) An optical fiber of length 150m has input
power of 10uW and output power of 9uW,
calculate the loss in dB/km.

(150m =w1 w3fe wefam v ZTf nem
10uW @3z @B+ =T 9uW, Tz @™ dB/km 4
faea) (08)
14) a) Show the truth of an encoder when input
is decimal digit and output is BCD code. Draw
the encoder circuit with basic gate.

(ST §d (6fam oivie 744 Za4% decimal digit
a3 w346 BCD code | @Bt@ (138 a7 My
ETEE WE) (06)

14) b) Why NAND gate is known as universal
gate? Construct a 2-input OR and a 2-input
AND gate using only 2-input NAND gates.
(NAND t7ebes @1 2efrenfen of25 @ w0y o

-

2-input NAND 130 25952 02 o3l 2-input OR
128 9 93 2-input AND o185 263 3 cine | )

(07)
15) a) Simplify the cxpression A= xyz+x'y + xye'
using Boolean alzebra . (3 waersa ez
FA A=xyz+xy+xz SHEFT TN 77 )

(08)
15) b) What are the functions of operating
system in a computer?

(#8513 weaite Brotome a1 f37) (05)

. )

IS WEE 39 ©uE
@) IwE (F) @@ M
PECA, A () AT
& AR I Qi3
T ¢ (3 wifferren e

9949 F9= |

(piferm)

OPTIMUM® ,-‘ Rors e &2/ EEE



2) b) The admittance of a circuit is (0.03-j0.04)
siemens, ind the values ol the resistance and
inductive reactance of the circuit if they are
joined (1) in series and (ii) in parallel.

(@of AfEBa aefitm (0.03-j0.04) sicmens (i)
Fifae szum (i) “matents g Ssom &) ey
GRetm qx Fereflis Rumbm e R e w)

(09)

3) With the help of thevenin’s theorem, calculate
the current flowing through the | ohm resistor in
the following fig. 1. (14)
(fieza fig.1 @ corsfam Riegm @ 3@ | ohm
EPPTR W fon aaifzs wied @)

842 602
i E_L—W,(t—
40 10
40 24
Fig-1

4) a) What is meant by the air blast cooling of
the tmansformer ? Write the em( equation of the
transformer in terms of flux density. (05)
( ZMeEanad air blast cooling 4@t f& qm»
Grreamas emf WaTea¢ 19 9A0gE e Ay )

4) b) A 440V shunt motor has armature
resistance of 0.8Q2 and field resistance of 20042
Determine the back e.m.f if the output is
7.46KW at ,85% efficiency.
( 936 440V 7% tuibras W@ @Eom 0.8Q an
fs st 20002 | Afv WG+ 7.46KW 28, o
857, wwerd &2 back em.f (W@#A 1)

(08)
5) a) Name the asynchronus motors.

( @A bR T ofF faw ) (05)

OPTIMUM®

> (81

3) b) Calculate the speed of a 10-poic machine
that gencrates that generates g voltage wave
¢ =500sin314r.

(@3B 10-pole Gfm s wam == gy
¢ = 500sin 3 14¢ COTE G149 Bestyy 77 1)

6) What are the hysteresis and eddy current
losses in de generatar? How these losses can be

reduced?, (13)
( fef comratean frbrlo ¢ 9% w1s mof f
a3 #efi farsica e oy ) (08)

1) A single phase transformer has 400 primary
and 1000 secondary turns. The net cross
sectional area of the core is 60cm’. If the
primary winding is connected to a 50Hz supply
at 520V , calculate (i) the peak value of fux
density in the core (1) the volatge induced in the
secondary winding

(400 =Z0d @ae 1000 crasd B R aefd Hirwm
(¥ GrreaacEd (s @ oReR afdm 60cm? | afi
Az 520V, S0Hz T a3 M3 «w e AE
o oA (i) ¥ e s W (i) eresr
oiEfEe @ wifaR rde an v A 37 1)

(14)

8) a) What are the advantages and

disadvantages ol underground cables? (08)
(osrani®s T 93 4Ryl ¢ orffenef f g )

§) b) What is meant by the transmission
efficiency? Classify lhe overhead transmission
line.

(e TFel IS 3 qAmr oSy AeRE Hi%s
coeifesam a2 1 ) (06)

9) a) What is meant by the multivibrator?

( WSR2 TS 3 qunir ) (05)
9) b) Draw the input oulput waveshapes of the
circuit shown in fig.2 considering ideal diode?

( fig.2 @3 smuresfare wiZieum vra wfebefe Ta-
IBO4D GTASCA WA 37 1) (08)

fass st &) EEE



13) b) What does each of the following
abbreviated words mean?
(Frufefes wlgfemdty wyofin wa fa gams) (07)
i) TDM
i) FDM
i) GSM
iv) PCM
v) PABX
vi) PAM
vii) SIM

14) Draw a full adder circuit using basic logic
gates and show its truth table,
(% % 1T T R e aal W a6y
R Sea 33 @3 1 39 Gt ot ) (13)

15) Build a three bit asynchronus binary counter
by J-K flip-flop and show it’s timing diagram
for one cycle. (13)

(ﬁ'mwwm&ﬂﬁ?wmmﬁmﬂhwm*ﬂ
awmﬂaﬂmzmﬂwmw:}

2 )

IS WY AW A (71) TS
AFe | @@ (M) T
oiffm e wenIR e
AN 9] (TF) @9 =
ey &7 |

®@ | R e

A1) 9, IR WSl 9
I3 (OTMHE  (AOR W)

aq |
(aR-fetes)

¢ ,»

OPTIMUM® *
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UTS! ST 8 A3 FetRemrers, sidtory
SfE 4371 8 farered 300u-2004 3
fesm - Armliamr g mwm

foww s Serfiarer s el Bfefnnf

1 - 30 A - 3951 vo FifiG
g HuAnn oG do B Se 5 o wwy |
wifad 29 cugmd 2004 Bt

HOEI® AUE TH O e o WITE | ST s A
s Sa frire wra | duneerany @9 o oy
Hope wfefrs bt T w1 WA GovE e A
T FUE Surd wACs 409 |

A AUeE Baq qefowT 413w qae
ST MCQ “13Te 5837

1) a) What is meant by the waveform? Name the
factors which affect the capacity of a condenser,

(= ¥\ s o @y oo =wsmm 0
#e1Bil 8ot s fwra e ava weehr W

fort 1) (07)

1) b) How 1o calculate the resonant frequency
for a series circuit and dynamic impedence of a
parallel circuit?, (07)
( Ffvw MR 9. wwermS Gt e e
D2 ety Grramaf® fasia wom FaA7)

2) a) How will you calculate the power factors in
ac serics circuit as well as ac parallel circuit?

(afi Fifrs RG awe of amamm wfEda w1emm
¥4 R 1 3ta ) (03)

faors sem o EEE



5) b) A 3-phase, 4 pole, 440V, 50-Hz induction
motor runs with a slip of 4%. Find the speed of
rotor and frequency of induced current.

(oS 3 cws, 4 (1, Bstea ai5a 4% oot @ v
caiba aa e g Bafelns #et w3 Gremf fdy

*21) (07)

6) A 250V shunt motor runs at 1000 r.p.m at no
load and takes 8A current. The armature and
shunt ficld resistance are 0.2Q and 2500
respectively. Calculate the speed when taking
S0A in loaded condition. Assume the flux is
constant. (13)
(a%f® 250V 1% B4 no load @ 1000 r.p.m @ yai4
Y BA T axd IR el g 10 s
cafépBmm waiae 0.2Q @3 250Q | qnbefd e
CHICSE Sy S0A P (W w¥ Sz e fidfy
2 | 1Y i@ wrm e )

7) a) What is the difference between a fuse and a
circuit breaker?
firte o WG @ia 9 wug & e ndfe wiegr  (07)

7) b) What is the different sources ol energy
available in nature for the production of

electricity?
(Argfes i @ B s il 1A e S
s +far) (07)

8) A 3-phase, SKW induction motor has a p.f of
0.75 lagging. A bank of capacitors is connected
in delta across the supply terminals and p.f
raised to 0.9 lagging. Determine the KVAR
rating of the capacitors connected in cach phase.

(@36 3 cre SKW TSROM (o Mewh TN
0.75 #fiie | (91 BT ¥ IICDE INF
YT T4 WA ou FHA 0.9 Wil 7 oS o
¥3 KVAR T3 anenfita e a1 zone o
1) (14)

OPTIMUM®
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9) a) When a reverse gate voltage of 15V s
applied 1o a JFET, the gate current is 10” pA,
Iind resistance between gate and source. (15V
fort off on%e o @ aom FEm 1073 A
(25 FTET AW WA | 2T 8 G W @D
affa a31) (07)

9) b) Define nipple factor with example. Low or
high, which value of ripple factor is better and

why?
(siilrgrador, fav@ wiitaq il we | faem-wndee e
a i cafe e &1 Qae (47) (06)

10) In case of transistor prove that § = i
Where the symbols have their

(Grfasbees cson g9 3, ff = -:—n A Fremali
witn enfie o 45 %01 )

11) For the circuit shown in fig.2 find the value

of Iy and Vee in the operating point. (fig.2 4
gifife AfEDe wEDr TS [p 9 Vg 91 AW

fcfu 7 ) o Ve +12v (13)
2.2k0
240k02 ':il'
C 10uF %
V. 1] iy
] ﬂ—'-'l
10pF =50

Vmaz =Vmin
i'rlmu +er-

sysmbols have their usual meanings.  (13)

12) Prove that , m = where the

(e @, m=metnin o Bremefr s

Vinax +Vain

eipfers S TR I 1)

13) a) Write down the name of different types of

pulse modulation.
(fafm e *IFPt TRLeTIAR AW f 1) (06)

e wred & / EEE



-

I AT @ ey eI, s
ofY «3w1 3 farmraf Yoo9-200b e

feew s Rereliwrm as Yot Mk

9 - 3¢o WY - 3951 wo fifiD
% efrefta TG 3o b1 e B et g |
Eﬁ“iﬁmiﬁoq!a

STETF AT WA O 0T IO AR | efcepm T ey
mmmmummwm
e SERE b I w0 WM avwe e Ay

T R By e ory |

3 ATy Bex Ay i g
AT MCQ *i13te 53y

1) a) What do you mean by the peneral series
circuit? Why power factor is lagging in series,

circuit?

]

(1 Fifere G <orrs s @02 Pifire R4S snoamy

w183 AR 2 (37) (07)
1) b) Determine the value of R in the circuit

shown in fig.] when the current is zero in the

branch CD. (07)
[ Fieg =mf¥fe MfFE R a7 w19 ffy 92 9971 CD g1
93 g o et wias oy 7 ) (07)
W ".\
50 200
= ¢ D
v
100 R
B
OPTIMUM®
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P

-2) A choke coil when connected across a 500V,

S0Hz supply takes 1A cument at 0.8 power
factor. What capacitance must be placed in
parallel with it so as to make the power factor of
the combination unity

(9 @3l R UM AABOR MY AAG B
500V,50Hz gz 0.8 lagging e TN¥T @ |A
FOHT A2 I XA A TG I A
F NGV WIHH 9 A7) (14)

3) a) If the power factor of an “ac circuil

increases, what will be the effect on (i) active

power and (ii) Reactive power?

(9.5 >1f§Ba snems wda e (i) ansle e

a3 (i) Fanas e a7 B3 fF oo Teray)
(07

3) b) Define Inductance? What is the value of
power factor in the purely inductive circuit?
(Rsr0yIn g w19 | Purely inductive 16 93
A PIBAT T ¥ 7) (07)
4) a) Draw two conneclion diagram of
wattmelers used for power measurement in two

wattmeler method for delta and star type load.
(R-eufiba e a7z 3@ B @ (W CTeR

eua [f1 ae euthitr 130 e s
T 99 1) (06)
4) b) A shunt generator delivers 450A at 230V
and the resistances of the shunt field and
armature are 5002 and 0.03Q respectively.
Calculate the generated e.m.f

(230V ax 450A @2 4% otz 6 am
wiofbr @i e 500 «w 0,030 A,
(SO By e, [ @3 fmer Fiefy 9 ) (07)

5) a) What is all day efficiency of a transformer?
What do you understand by
power transformer?

@rmeR e el fRr e GrrerTm
IS (& M) (06)

fans e o4 ) EEE



(b) List the various methods of speed control of

a 3-phase induction motor.
| a8l o-Fs T8I Gt =16 schine «afest
fad | b

91 What arc the advantages and disadvantages
of high voltage DC transmission.

(a7 csicba fefn Soficaa Afan o wifed g fo
ferl 30

¥ i (a) What are the transmission and distribution
voltages exist in Bangladesh? [ietcaeesa G
o fefifa=F csibuate fe for

il

(b) Why are insulators used in overhead lines?
State the important properties of insulators,
[worares BT TP[ATA (9 qEaEs Uy Epjeine
g cafRparan s | o

» 1 Derive the equation of meter currents if a dc

and an ac ammeter are connected at the output of

a hall wave rectifier. |99 zre gom crofiwnia
wf¥De wieeoe i ¢ afi sfRonr o P
fibraerE cu o fig or wltemm R w2l Yo

yo 1 Assuming le=Ig and silicon transistor in the
following circuit, draw the d.c. load line and find
the Q-point. [Ic=Ige e Grferea qa fAcze
s R s @igh o gay Q-wnuld Nk G
4 1| Vi 13V Yo

0K 11K

i

510

531 What is the necessity of feedback in
amplifier? Write the characteristics of negative
and positive feedback.

[T S Rroamcea srarsarst 2

® - =
OPTIMUM i 4

rafie e e fpgamie Bictia oladiam Sima

ey ||

b

3% 1 Deline 3-dB pomt, lower cut ol liequene
upper cut-ofl frequency and bandwidth and
show them on the Irequency response cunve, [3-
dB %o whoun GEeast @ wbogy
g o 2rs 335y wq HoE W16 gan (gL cieny
#1% date oAt (e i

o

39 1 State the importance of modulation used in

communication  system, Compare  between

amplitude modulation  and frequency

modulation,

[@fsfacee PACGeR 4MGe MEATE 099 Sty 2
apfisss wpmre o fppoud wpeiacie woa Nn4e
forsm 34 || 3

%8 1 (a) Implement the lunction [ =2xy ¢
Xy using only 2-input NAND gates

[om 2-T0 NAND B0 Y ¥R = XY +
xy el a1 | 04

(b) Give the truth of a 4-t0-1 MUX.
[4-to-1 MUX 43 3% i ciie i oy

se 1 (2) Define (1) Software (1) Handware (i)

Multimedia.

| e Wres (1) FREBSTR (i) U SEAE (i) stehfea)
ol

(b) List the major parts of a mucroprocessor.
| TR 24T S4T7 SRMerTE AN M|
L]

fasrs wioae 44 FEE



BIB] HACF4 8 AL RegRmpiag, Hatep
oFE vrifwl s Fiwad 3o0n-2030 Bt
frsivt - Srerpeiry as Yooy Afnfof

w3 Torlem s Yembive Sefnfn

FH - d¢o A - Y% vo fifiE
IR ST T o b M O o g |
I 20 TR 203y B

HTSTF ATAT A R AN (RS Wiy | o Hew A1y
Wiy Bea Frees o et wiy o um oo
RIF Aol b I w0 Awa | v o R
AT FA0E SOEY FA0S 77 |

P AT TET AT 413w q9e
FABIT MCQ A13TS 5By

>1 With the help of Thevenin’s theorem,
calculate the current flowing through 211 resistor
in the following network.

IR ooenicE warsfe Rems s 3@ 20
AfHTR 900 4TS IETIIR @I | Yo

W— W IA
f i A
T ;
3 1 Find the wattmeter reading in the following

circuit,

[Fresa 1T ey ewib fibaa =i @ 2a so
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N

¥ 1 A balanced delta connected load consisting
of three coils, draws a line current of 10V3A at
0.5 power factor from 100V, 3-phase supply.
Find the load parameters and total power
consumed.

(fe=e wrwen i e 45 T (0 YT 7S 100
ST 3009 AT 708 0.5 MM A 10V3A
A& BT A 2 | (AI0ST ANAfiTE @ e Fifa
Lol Yo

8 1 (a) List the various types of DC generator.
[ omcetras cofifarein Seaw w | ot

(b) What will happen in a DC motor for abrupt

reduction in the field current?
[aofb fefi cubras fos @z 2hie 33 (e 5 9Bea2)
o

@t A 230/460 V transformer has a primary
resistance of 0.200 and reactance of 0.50 and the
corresponding  values for the secondary are
0.750and1.8frespectively. Find the secondary
terminal voltage when supplying 8A current at
0.8 p.f. lagging.

[«%f 230/460 V Jrremss S1303cs @fetm 0.2
0 o FEma 0.50 9R CTFGATS G W Qs
0.750 ¢ 1.8Q1 3§ 0.8 “femz cy¥a apfie-a
AL I 8A W, B2 onFsd B e
(3 &4 || S0

41 (a) Define slip of an induction motor and
give ils expression. o8

[ 72 il TSAF Qb e i e 1)

fasts sera =/ EEE



(iv) The maximum cfliciency of a class A

amplifier is ...........

[Class-A sifeenm 7ée srfrrsl 5. ... |
(a) 25% (b) 40%

(c) 50% (d) 75%

(v) In field effect transistor (FET) current flows
dueto.......

[ Fred Baferia t w7t 1S ke T,
(a) flow of majority carriers only

(b} flow of minority carriers only

(c) flowof positively charged ions only

(d) flow of negatively charged ions only.

(vi) Which relation is correct for power factor?
[*heum T o E @R FoED o)

@pf =g Opf ="
@©pf =gr  @pf =1t

(vii) No load test on a transformer is carried out
to determine .......

[foaamaa (1 ¢Me &% AME 9 T ... e
TR w1 1

(a) copper loss (b) core loss
(c) total loss (d) insulation resistance

(viii) Instrument transformers are used on ac
circuits for extending the range of.

[cv fbiaa Qe AGTAR & TARET PR 3799
T = |

(a) Ammeters (b) Voltmeters

(c) Watt meter (d) all of the above

(ix) If a carier frequency is 100 KHz and
modulating frequency is 5 K[z then the band
width of the AM transmission will be.

(AM Srfirrs Fmfima Grgead) 100KHz @ wgeafe
freumil SKHz o 93 91s $3%9 99 TI7)

(a) 95KHz (b) 100 KHz

OPTIMUM®
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(c) 10 KHz (d) 5KHz

(x) The sum of binary numbers 1]] 11, and
00001, is given by ... ...

[t smem (11011); ¢ (00001), @7 cnore =
..... o

(a) 100100 (b) 100001

(c) 100000 (d) 111111

o )

Zq9% WEE (1) TS e |
fofi <tem: arpE@ER (3)
EATRA (U AT FICA, A
@R e 94 T3 A, @
*f[aned FAEN, o s @
A WE @ 999E ST
T, (A wfg I A1
(Se-garg A1)

fans wmeem o EEE



[z =we i wy 10K VA, 5001250V,50Hz
w3t e gl onerrs 9ot o
TgBenreS MR st wws)

Resistance: primary 0.401, secondary 0.150,
magnetizing circuit, Roe=15000, Xo=75011
Reactance: primary 0.20, secondary 0.5,

do

& 1(a) A 12 pole, 3-phase alternator is driven at
a speed of 500 rpm supplies power to an 8-pole,
3-phase induction motor. If the slip of the motor

at full-load is 4%, calculate the full-load speed
of the motor.

(@3 12-Tm1, 3-coet wrbracsibeaa +fecan 500 rpm
T @36 8119 3-CF% TSR WBDAH oAU AL
F% | A O g e fam 4% T, W arivem
™ e =S fdfa 37 | oly

(b) Mention four specific applications of
Synchronous motor,

[ cabeas srft aoms Bad 33 1] ]

9 1 (a) state the demerits of low power factor in

the power system.
[heara Fieb Gt tewma wigtm Sfad il o8

(b) Briefly explain the following terms with

reference to corona:
[ ow s e off swwte ada s
ol

(i) Critical disruptive voltage
(11) Visual critical voltage

tr 1 (a) Write short notes on: oY
[srewest ot 33l

(i) Zener diode (i1) Photo diode

(iii) Light Emitting Diode

S0 1 (b) Draw the circuit diagram of a Hartley
Oscillator and write its frequency expression.

OPTIMUM®
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1mmmﬂmﬁmmmmW

(Adla ) ol

>3 | Show that the maximum power of AM
signal is 1.5 times of the carrier power.

[cie @, AM PBriier wtéw e wnfrmg
meurE 1.5 07 1) S

33 1 (a) Define channel and channel capacity in ~
Telecommunication system.

[Cfiefisfeem Fobom owa M e siem
FnfHea A we 1

38 1 Tick (V) the correct answer in the following.
(Ao o B s (V) o mes] 20

(i) If two 100W, 200V lamps are connected in
series across a 200V supply, then what power
will be consumed by each lamp?

[100W, 200V 7~ %3t I Fifss = 3@
200V w93 forn ofsft arg 3© emr a7 F337]
(a)25W (b)50W

(c)100W (d)200W

(i) If two capacitors of 45pF and 90pF are
connected in series, what will be the equivalent
capacitance?

[45uF @ 90uF =ra w20 wnenfida Fifies Age
QT SIAA 2PRSIAD I7AIER TR FS A1)

(a) 25pF (b) 40pF

(c) 30uF (d) 45pF

(ii1) [f a +ve terminal of a 3V battery is
connected to the P side of a PN diode then what
will happen?

(7 3V TR @3 +Ve o8 @3 PN wwuces P
HIZCE & 34 T o1 [ O

(a) Reverse bias  (b) Forward bias

(c)Neutral bias (d)Zero bias

fare seera o/ EEE



[Ferrite core TH..........]
(a) Conductor
(¢) insulator

(b) semiconductor
(d) wood

(x) The 2°S complement of (1000); is ...........

[(1000), @7 2'S complement WX ............ 1
(a) 0111 (b) 0101
(c) 1000 (d)0001

TR ST '8 ey Ry, st
o o 3 firwiad 2053-3033 B2
fRemt : Rerlienm a5 ToriR Yafuf

femu : Yoefieme g Fembia Yafmtn

%17 - deo AT - Y01 wo fifD
% efmeTa TG o *jBT 38 G oy o )
wifi oy WK o3y

HTSTF TR WA T AT (7GR W0E | eE Wew Ay
Wi 97 AN qd | TSR o TR ¢
s RS b QT T WA | AR & TH

Qg U B A A

s | Find the voltmeter reading in the following

circuit.

[Frcza wfées car®d fibieaa oA ek ¥ 1 S0

100

orTiMum®

> T 1<

1 If the maximum current flowing through the

|z GG AT 1.SA 1S safes WA R Lo C
a2 7 ffa = |

0 :gil
75V - R Cl T

50Hz — 1715V

|

o 1 A wye connccted inductive load consisting of
S0 resistance and 8.660Q reactance per phase is
connected with a balanced 3-phase supply of
220V per phase. What will be the power
consumed by the load when one of the supply
terminals is open circuited?

[5N cferim 6 8.660 fralm 7 93 et myE
3.com (7% 220v (T8 (SI008 A1 990 T SOm
AA RS W | A 2w @3 Avam Rt T
(NG & ACTRLFA TR ] do

b1

8 1 A d.c. generator can supply 200A at 230V. If
the generator efficiency is 86%, determine the
horse power of the motor which can run the

generator.
(a3 fef camata 230V, 200A FIFD TR FHO

o | U G TSl §6% W, o1 T
(ETEbarE YRS ¢ e (e S0 T )

Yo

¢ 1 Develop a single equivalent current referred
to primary of a 1OKVA, S001250V, 50Hz
transformer having the following paramelers:

fuste e o/ EEE



% | The equation of an AM wave is given by
v(t) = 20(1 + 0.67 cos 4500t). Find (i) carrier
frequency (ii) massage signal frequency (iii)
modulation index (iv) bandwidth (v) carrier
power.

[AM  wave @3 s@i®m  v(t) = 2001 +
0.67 cos 4500t)) =™ fda w1 (i) R Grgu
(1) TS B Qo (iii) TgorE Feew (iv)
s B3¢ (v) wfaana <ewmm ) Yo

31 Write the full meaning of the following
abbreviated words related to telecommunication.
[Frse GReRERtem wiame wwofm 44 ad fs)
pla]
(i) FDM
(iv) VSAT

(i1) PPM
(v) DTMF

(iii) CDMA

>o 1 Design a logic circuit that has three inputs
and one output. The output is high when at least
two inputs are high.

[ wfes ARG Gwga o a3 oAt TG g3z 9ol
W85G uM% | WEEAG ©¥=% High T ¥ e qft
%90 High® | ] Yo

»8 1 Tick (_J ) the correct answer of the
following;: [fo% Baraa e+ o3 (V) mes] 20
(i) The nodal analysis is primarily based on the

application of...........

[CATST SRR ST T oo Il
(a) Lenz's law (b) KCL

(c) KVL (d)Faraday'sLaw

(ii) Which of the following bulbs will have the
least resistance?

[Feza cor arafBa cafetm rauses 337
(a) 220V, 60W (b) 220V, 100W
(c) 115V, 60W  (d) 115V, 100W

(iii) When a 50Hz transformer is operated at
100Hz, then its KVA rating will be ........

OPTIMUM®
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[9%f e SOH: «a #facd 100H, o g
fita w12 KVA @it s zza7)

(a) double (b) hall

(c) fourtimes {d) unaffected

(iv) The synchronous speed of an induction
motor is 1500 rpm and slip is 0.04. What is the
speed?

(938 ¥srem ot Frgramt s 1500 rpm @

faet 0.04 T %7 Pis 7% A7)
(a) 1500 rpm (b) 1560 rpm
(c) 1200 rpm (d) 1440 rpm

(v) The audio power amplifier is operated on

[afSe <nemm WMPHAmN .......... ALS WA P4l
LUl
(a) A
(c) AB

(b) B
(d)C

(vi) The ripple factor of half-wave rectifier is

[Twemres afonia faqm e o .............. |l
(a) 2 (b) 1.21

(c) 2.5 (d) 0.48

(vii)AFET isa......... device.

[FET o3 .......... fe=iz= )
(a) Field controlled

(b) Current controlled

(c) Power controlled

(d) Voltage controlled

(viii) Satellite power requirement is provided
through.

[ Botarz fape i R - e SER LNl
(a) Lead-acid battery (b) dry cell
(c) solar cell (d) Ni-Cd cell

(ix) Ferrite core is .....

fastw Aera @4/ EEE



» | Three coils each having a resistance of 200}
and inductance of 0,05H are connected to a 3-
phase, 50Hz, 400V (line) supply. Calculate the
total real power and reactive power absorbed by
three coils when they are connected in (i) star
(ii) Delta.

[(af somm arorsfy it 2009 Teim
0.05H, 436 f&a cwe 50 Hz, 400V (1%7) Tz
M Aege W | wom [ 7 from e qa
framf¥s newra A I IR TR AYF T (i) TR
(ii) Ts%1] Yo

81 A 220V DC shunt motor runs at 500 rpm
when the armature current is S0A. Calculate the
speed of the motor if the torque is doubled.
Given that Ra =0.20.

(@S 220V f&ft =% cuiba 733 500 rpm @ ¥ea G4

wiofsra Fa® S0A, e WA fles we fers ay 9@
(41 3, ¢TI &R R,=0.20] 3o

¢ | (a) List the parameters which are found from
shart circuit test and open circuit test of a single

phase transformer.

[4%f® B cver Grmoufe 0 A7 OF qw 9

A % s o fe ~rafidr fdfr =0 o S 99 ]
l

(b) Draw the connection diagram of three phase
transformer for (i) Star-star and (ii) delta-delta.
(a3 for cws Jrivmms (i) Bra-oR (i) (S0l-
TS e fba wwT ¥ 1] Y
@ | (a) State the conditions of paralle] operations

of alternators.

[ﬁmﬁﬁmwwwwﬁﬂ ¢

(b) Write the name of five major parts of a

synchronous motor.

[mﬁsﬁwmcﬂﬁmﬂsﬁmmmwﬁwd
@

orTiMuM®

> T 1.8

4 1 (a) Characterise the short, medium and long
transmission line.

[*iF, RfSurs e @ Grafie enitem tafy s B
741 &

(b) Specify any four types of electrical
insulators.

(o1af® Brellizmm Tqeelees = v )

v 1 Find the value of V0 and I for the followiig

network taking the ON state voltage of the
silicon diode is 0.7V. \ \
[Pfres w1cursa o OB (enw 0.7V @ R

S Voo | a2 17 ¥4 || 0

Ei%lﬂ‘f‘ ;a |Z|

- Si

ks JIU v
"1

» | Calculate the value of I in the following

circuit, assuming V= 0.7V. S0
[Vae=0.7V wra firsa &0 [ 43 T 32 ¥4 1]
Vi = « 20V
L K
B 100

o 10K Ty 104

Ya=-10%

so | Determine the following for the network in
the figure given below.

(o0 B auma w) frcga Aot ffa =) b

(0 Vs (i) Ip (iii) Vps (iv) Vo (¥) Vo
#16v

2k}
oft®

G Ipes=10mA
W= -Bv

Vao—i

M0 51
2v
T

faste 7mera o / EEE




»o 1 ¥ Synchronous motor 4# over excilation
w3 under excitation F1CE 4+ 2

38 1 w5 Tuca v (V) foz we:
(F)++ i =3¢
(Ni=2-1i

(i) i=1+i+i

(nyi=2+1i

(¥) Zener diode @ e I7ws w7
(") Nodal Analysis (377 @2 [Ty 91 28 7
(¥) Varactor SIGTS (F1418 Ga%3 F91 39 ¢

() 50% wgrerer 100 kHz Grevafim «wm a1 wo
?

(5) “maema LC 1f¥wa cremum oty oo o

(%) abc Frgrafaa negative P @b ¢
(&) e 2= Bfteire =18 »

(i) JFET (ii) MOSFET

(iii) BIT (iv) None of them.

(¥) RePrres afits #firs wrs @G 4w w0 W ?
(@) NAND 43 output #4790 %% ?

(6) @3 R r @A aR @3 9 faed 9 7@
T ¥o6d TG 7

() Grreca oS voltage fe frvor om fga
A ?

(v) ¥ermem wgefoy @R 20 khz, wnfira
fygrafi 1200 kHz 1 TfFmm @wvs 110 V ax
A Voltage 90 V 2t Sieita 01%s s Grguif,
TR WES S Grgrt, T eH,
(SIS 4T ALG NS Voltage Ffa o3

U AT @ e fefimsien, sidiog
SfE #1313 Prwrad 033-30%0 %
feein : Terefiarm o Sraiia 2k

fow s Yoellianien o Sl Bfefafie -~
[ - Sao 7w - 36T 0o AT
a!mmmhqmmﬁﬂﬂﬁ!i '
wifid - 3¢ G qod0 Rt

STETE €ea W G Aot oreul WiTE | vy Aes i
iy e fordre T0e | AUUTSALANY o e C1OY
nys wfefds bl TagE T AE | SOFCT &Y T
YUY g Brgrd FACS A |

A3 TeF 5G7 WA R 9R
SAfBEIT MCQ 1RTE 5237

y1 With the help of Thevenin's theorem,

calculate the current flowing through 51 resistor
in the following network.

(e coemd uesfm flem oo 30 54
caferbres W Hafee Fwarsd IW fofn 7@ ] o

21 Find the load power factor and the source

power for the circuit shown below.
(frza D come o B @R Beoma NETH (3

(v) T eaRfr Ficsa (et & LA W 2 il 100 ?m_ - %0
R Xc -:}iaun
L
r\} - —IL‘..‘I
2000V
OPTIMUM® fasts wrers @/ EEE



VTR T @ e Reufaeren, srdem
&fd A48t ¢ Pratad 3059-2038 3t
faso : Brmallem as Breralfrg Yalfnnfa

fiory 3 Rowralliom ws Rerlifrn deffn
o - 3¢o I - 3 W01 wo fifall
0% AHAC LI 09 B 38 6 o) e
B - w8 BUBVA 3658 %t

#ATOTE ATHT WA ST A G K ) e e
et Bor e e oneErae 29 Aoer oo
e Wefe bt e wm e aowen @y v
YU S8 Brgrd 390S A |

AT AU BT A 1ige gar
WABIIT MCQ % 5By

SIE=7 __ o i

ET 30

_""J‘Ilt
10

3| BR oo 3 B AT Gy Wi | amA i
Voltage 400 V @32 #1237 $AT SA L, Q% (&
AYE A wi2a Voltage ¥ LA 7 44 12 FIT
¥ IR |

68 -=i3
@ | ——
_..—-..u’—
20 A
08
OPTIMUM®

369

(i) Real Power
(i1) Reactive Power
(i Pr=7

811 - @ Transformer 10 KVA, 500250V, R, =
0.4, Ry = 0.1 Q, x, = 022, %, = 0.5 Q @ R,
= 400 Q, xo = 1500 Q 57 T-x B2 =% %%
ewta fe fo Borad o onaut wea o

e

My

(a¥]
" |r’

'“"riﬂ 1
Vi = Toutput wave PIV Rating of Diode = ?

61 7 = ab+ af truth table ote |

91 AB+C)+ A()+ .. ... equation

simplify #4 @% truth table %%
v | Optical fiber €2 block diagram %1%

»1Qpoint efr v +20

O

yo | Q@@ Substation 18 3\ 7 L.T.
substation @ f& fs vavfe same w2

vy | @3 Generator 92 25kW, 250V, R, = 0.06
Q, R, =100 Q. «f motor I/P fazma 25kW o

output power ¥% ?
33 1 51 ¥ 9@ 7 cki diagram E9 |

Fasts smeea o4/ EEE



w1l et @ enyfls Reafie, e
o « 8t 3 Prwrad 20563039 R
fae : Brerafane us Sorn o 2efanfir

frru s Bomediom oS Borata Hufmf
'H'IFI’-}M AW - § TO
Q% eHeTn T ol [BTY So b & w0E |
wifdd - 33 B-m0 20d4 B2

HCSTE ST WA ©F MY oneut ek | drea s i
sy S Prite T emeETany e A Cf
e SRS ot IIYT T AW ORGP T
T WU B T LA |

P ATHA TG FABANT 9176 G
AT MCQ RS 3837

y | AB a3 mga® | oo cafin: e 2v an oefld
B T TR 21 ARG e @ PQ @t Aead

«afEe sarta wm g s fade #2
DI wAIge A A e et w4 W |
PO .A
Inn(‘f) I e
1R

3 lﬁtﬁﬂﬁmﬂfﬁ{}jhmpmmm
oo o, Teren gae AT (e @

wn P 400Hz Trgonfs aree® 0% |

20€) X
T

105v

an{a}mmmﬁcmmm
et STEA or o2 )
{1}aﬁﬂﬁlwwnﬂwmﬁﬁwz

25v
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81 [?:]m cfbcra Power stage ot fordy
() WVRCIDT (STDH @ROTTE $17 TSR CrorTInT
facfor wwfearmn fmls

@ 1(%) Faithfull amplification 911 Faithful
amplilication @¥ *refeeten frd?

(%) fafieg erome AfE0 cgomam am find 1 e cerai o
e e fordy

© 1(3) CT a2 PT aragm ¥ewe! orn e
(4) wefbwm wizars Communication 43 Block
diagram frt?

q | (%) W o enfau Wave L7 241 20 WA H0ES
w16 Ampamnﬂmﬂwqmﬂwﬂﬂwmﬂ
#1032 18,95 Amp wwe) wgvrr ffu wa

(%) wafd Brrmors Bandwith 2.5 KHz @ Signal
to noise ration 30db @ G &0 ¥ WA

w 1 (%) 4% Half substactor ¥4 aafl logic cki design
w4 oucet 1B Input high =1 Output high =& 1 Output

rag @ s A #nmen Simplify #0

30 :{a}mﬁmqmﬁmhmﬁhn

(%) Output wave =1%?
A

MCQ
10, (3) SOt e wOTTR S aniihd

ii) Critical
iv) Collpits

i) Hartley
i) Wein

() @S Input impedance High?

i) MOSFET

i) FET
iv) CMOS

iii) Transistor

(1) 001011001 € 2°S Compliment sz Go® ?

trors wera o / EEE



Intranet @ A% Web Sile v v aafd afebra
WEPEEA  CuiunTE WA wawe vy 29 aa e
Private Network 1@ ace ooz Fows =21 am aa:
Bvjiead Fraretan o cmiettume e we wm

Extranet 3

fafesy afetiorm qire Tt g5 %0 wge TCP/IP
Protocol <7 >&wen 4= A% T o w9me Privale
Network 7153 504 2108 THGIG0 291 n |

Internet ¥ & ( 141 ) oy 2

1) E-mail Service.

i1) Remote Login.

iii) oS eulds era

iv) Web Search Engine.

v) crer (Gopher)

vi) ol a ww G rolrae

vii) @l (Telnet)

viii) 9 2o Afan ey wpiabe

Ix) &1 frcer 5116 a1 wigem; |

x) Internet Shopping,

3 | Internet st5= Beftwt wrerta =iy fora |

i) LB et (Internct Backbone)

ii) ezt %y (Interconneet point)

iii) wi&, @7, f% (ISP Internet Service provider)
iv) &%= (User)

[-mail :

Qeerifie oi¥m 0 B ww a3 Application 76 uw
NI AU HF TO5(W 2 ATwCEE Sow widq 9
crears) Rffm e 1w g grere 3-aEn s
@vancd aold Fery @B T e T | 9% TS @ xEn
AH (UEN GO o) W | TOE 6T FAEe (e ¢ e
e 1 Hasen 98 fe 2l Reys @ @ W @ N9 w6
e ol T QUIRIT THS QL B0 -SRI FG0E G |
sfere B-mude QIS0 un qf woe e T e Wi <
User Name > @3¢ 8ty opfbces

< ‘Domain Name > @1 20 | st a4z fidhn sieslGa e
awf® @’ ( At the rate of ) 5% fits za |

EHis < enobahaw > @ < yahoo.com >

L

Modem &
Internet FREUCTH W7 @G YW wE A computer ¥

®forcets afirwe sgon qEedl Gleus @ computer @R
e Heye 3 W Py e gfe GRTER TR

OYRY A signal <% fce «file  woR BT computer
W i1 B avm ww | oa e @3 REfEhm e
GEN @ wTEE 9] UIETS WO JEEE 8 WE | WSy

OPTIMUM®

Pre 4} Bfedm s gamm wig
-7 0 ¥ Ageiit we g .mﬂw“ T
mm-rmﬁ:ﬁmwmnams-mw
4 (viafl)
TR e S 991 [DUET: 0405
Ans :
File Processing ]
System DBMS
|. Program l. Problem
development time development time
I |
2. %% data Scattered | 2. %58 Data
S v integrated =g
3. BENE security 1% | | 90w
4. Unstructured 3. Bae® security
System, faapir |
4, Structured
System.
B 1 OSI cawicem wrsrvra Growwls e sfialt
fert (IDUET; 04-05)
Ans:

@I

1. Port Addressing

2. Secgmentation and reassembly
3. Connection control

4. Flow control

5. Error control

9o e cvawn Frfoe g 'O o AT W

@S comme e | (DUET: 04-05]

A

> 367 1<

1S :
# include <stdio h>
void main ()

!

ntr;

float arca, Parameter ;

print ("\n Input radious

of a circle™)

scanf "%d", & 1) ;

area=(22/T) * r*r);

printf ("\n area = % f parameter = % f,

area, parameter),

b
3f=%or / EEE



¥ interrupt 9@ W SR instruction ST WA o
o3 wme 1 @9fF Debuging €8 Aoy e e

Over flow : W5 uP of flage set @ %4 9 intervupt
cellzm

User Defined Software Interrupt :

User =1 STutem =ewrl interrupt 3@t 3908 oa | o |F
=] we W@ User 2 byte interrupt cell =@ e ffie
T IS H |

User defined Hardware interrupt : User INTR pin
€ Signal (59 TR interrupt FWCT WA | & 7 interrupt
enable 1 Desable ¥3 ¥ 1 IF = 2 ¥ interrupt enable
&R IF = 0 T Desable 7n 1 1 [F = | €@ w4 INTR
pin & Signal *mmm uP W IR instruction
execution OT8 IA 9N TR 7 [NTA pin (¥ low 32
HER | 92 TNGTT GV interrupt @ MG 0L

I FEN WPy WETw 8085 wRuaerEiE
Interrupt Signal of o

TRAP, RST 7.5, RST 6.5, RST 5.5, INTR.
2| DMA controller 97 % 35

T TIEATTR O3 R goR NfEte Wk cuad @
(I/0) peripheral device wtar 8% speed @ &bt from
= DMA controller 92 379

mmmaﬁwﬁrwwa?rﬁwruﬁmﬁl

Memory 2

Memory is combination of register of a
microprocessor g B¢ I TIOE AEwd FRCS oA |
ot Rt @ WRERHOPR @7 cIEd system (@ wferr
fe= st =1 w1 w0

i) Processor Memory

ii) Primary or Main Memory

iii) Secondary Memory

Processor Memory :
CPU 43 Gféi#ras 7w Processor Memory 3% €& |
% e AT ForR e s Sl SR T REw

o UEE

Primary or Main Memory ¢
Primary or Main Memory @77 @3 &%14 Tlb] A@w
TR ONEA iR em ea Ahe W
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A TR

Microprocessor a¥ict eafes sibiee srrefiy angy <
1A |

Primary or Main Memory ¢ 58 =a i 33 | 0]
1) RAM i) ROM

Secondary Memory 3 '
T 99 gar w01 Aw fifem ) g 99 WrewE sk
P IS M2 | WL 1 Slow divice of memory.
T 187 ¢ wdrer fpffirs st e w0 am 3 -

3 | Hard Disk '

3 I Floppy Disk

© 1 CD (Compact Disk)

(LAN/WAN/INTERNE]

¢ LAN : [DUET: 01-02, 02-03]

wem afim Goend (LAN ) T e 93 Rfetm
cas T @ e s (S g wReer
<fi={Eom D @ wanw coficeam foema wqgs
weY S TS TF | 9N o fifem e Co-
axial cable, Optical Fiber ¢ Special Interface Card
T W |
s Ethernet ,Omninct 271 |

¢+ WAN : [DUET: 01-02, 02-03]

eute «ffm cherd (WAN ) mm @ <3
Bl e e @ ofEed cvemd | Biffm
Bt wa Beud o S
WA S el A s ofivy cntrumea fea
9T TR | 41 cermea fifm o Telephone Line ,
pwave 91 Satelite Link Iss 23
s ARPANET, INDONET , SATNET Zenf¥

¢ MAN : [DUET: 01-02, 02-03)
MAN @3 <d@s wa Metropolyton Area
Network. @ fifie @ @1 =29 network MAN

technology 93 &3 g B |

¢ INTERNET 3
Interconnected Network @3 <4 = Tt Internet

wdfie user data, Bfcioa oy aw PC a3 v s
aR a3fd Ghend ATY YR ATICY IEAA Ffary o

WHH-LHTA T 4T WhE [nternet I |

y | Intranet 93 Extranet 3708 & 737

Intranet 3
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38 1| 8086 4T 6800 WIRTTLCPR GF YOO ey fry
Bway

Intel-8086 MC 6800
Microprocessor Microprocessor

Y 1 8086 3 1 6800
Microprocessor Microprocessor
EOn cnaen 16 R0 | wBam @1 |16 B
Microprocessor Microprocessor |
218086 216800
Microprocessor 40 | Microprocessor® 64
pin dual in line pin dual in line
fo s sk =R

Microprocessor 3, 4, Microprocessor 6, 8
8 MHz internal 12, MHz internal

frequency ¢s o5 frequency = 7™

E-= sic Beat TR R

8 1 3% Address bus | 8 | %z Address bus
20 bit wide 707 821 1 | 24 bit wide 30 3
MB memory & 16 MB memory 3
Addres 902 ¥ | | Addres TS ¥F |
¢ 1 3grs 129 ¢ 1 35re |56
TRTE IET W | | Sofeem T9Ee T |
o1 STR e TR | o | Sz feEm e
16 RB | 32 fG

A )
R e CURNAC L]
gEEd WSy ¥,
AR SPTe] FH AR
(S (Fold HFT9)

<4 |
(I (S-fFas)
Z

A

orPTiMmum®

365 1<

Interrupt Control )

Interrupt :

1 Program @ Exccution & % amd g com
Subprogram @ 1/0 Device @y Request @ Service
OIS Interrupt T 93 @ Device ¥ Interrupt
Service #WIA WA 4= Interrupt Controller wm |

ouws B e gatn

i) Predefined software Interrup.
i) User defined software Interrup,
i) User defined Hardware Interrup.

ARIETS $
1. Maskable Interrupt (RST-7.5,RST-6.5, RST-5.5)
2. Non-Maskable Interrup (TRAP)

Hardware Interrupt :

NMI (Non-maskable Interrupt) NMI input pin =
INTR input pin @ external signal =ttt Hardware
Interrupt Ferifde 20 | % w30 Interrupt & Hardware
Interrupt 3T |

Software Interrupt:
Interrupt instruction ¥ INT execution &% ¥t @

Interrupt W% @It® soltware Interrupt ¥4 |
¥
Predefined Interrupt :
9% Interrupt cuiG 5 5 -
INT Oh Interrupt:
@+ e Execution 93 w90 ¥ Divide by zero

Condition S1c% &za 8086 P frre®
type -0 Interrupt Generate 3 1

eg:

MOVAX, Oh
MOV BX, Oh
DIV BX

Single Step : 1 w1 w1t P @31 TF flag set 0 9@
uP «ff instruction execution @3 R e type-|
Interrupt generate 303 |

Non Muskabel interrupt :

o uP @2 NMI pin @ 72 Clock cycle a3 A T
Edge trigger ¥ %0 (Low toHigh) @t type-2
Interrupt wed w | onerers power failure i W 1

Interrupt 38 1

Break point interrupt :
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@ 1 General purpose @ 1 General purpose 9% address | 4% Ty Progrm counter @ Stack pointer

register aa register gat 16 bit @z x|
Accumulator 8-bit @@ | Accmulator 16-bit
200 9T | W I | ;:;SHSSanﬁsﬂummqmmmw
- H
© 1 16 bit data 9% 8o | & | 9% AWA 16- bit
operation 5S¢ | data 93 B1a Intel-8085 MC 68
RATE B Fo~ig FACS i e Rindon 5
5 T;'T"mm Microprocessor Microprocessor
Si18m2 MH
d = HMOS z 3 rm?MH;_
| FRTs: NMOS - frequency (& #I1s frequency = ¥1@
iz 2B o ted com- Intel- :
| - Intel 8086 Lol A, =1§ Speed 8085
8085, MC 6800 ete. | _ " G500 R ammw,
. Accumulator 3138l
Register 91CF | Accumulator
S0 | Computer 4 Register IR+ W& 7 © 14 comsl General | Register T |

B5r 1 3 inme 1fifew, gfew o fme s, Bevelie purpose relister o 1 ¥ General
MG firn 2o w0 w0 | ave vy g Fod fgern wn e | w72 §08S purpose retister (¥,
aries e Fogll qie efouem | @% eenr s @ condce Microprocessor ¥l | @i data

m’qﬁmmgistcrm%w:m;ﬂm

: data manipulation manipulation 9§
register &3 fog =@ M= o I w0 o 9% ¥ ¥

register ot ~gfeta Wrel Iwerm B fm i AU HALAE |
terelis S fon 2oR 3t register ot 1w Faw WSl 8 18085 8 16800
HS | TR Register € (319 forg =t TS oma Microprocessor €3 Microprocessor <
1 @3 W CPU 1=+ Swmens register e =ia | Instruction 730 78 | Instruction AN 72
farg w7 Hey TR AT M | i B
33 | Data Bus SSmdt (Bi-directional) 2R I ¢ 1 Intel company ¢ | Motorola
e 7 % Sestifre company ¥¥%

& 1 Cost, Beepifrs 4

©®%% 8 4P, Peripheral device @R memory R T

Maintenance 43 & | TTaEr ffe com
DamwmmmﬁmﬁusWﬂW .

_ araera fal wrgm @ TN | arge s g 7w 8085
data bus w1 1 Data bus 93 MMITI [P ¥ peripheral SLTFFS T WA ) Microprocessor &3

device @ a1 Peripheral device T® pP @ data S sl <

a7 @ WYF P TS memory (9 3 memory XS ur
& data =T TEE A | =13 data bus &1 bi-directional
T

321 & P
bit @ TW?

&7 $ Progrm counter 8 Stack
Register. Progmm counter S
memory pointer @ 3 | memory

rogrm Counter 3 Stack Pointer 16

pointer ¥s¥% 21 16 bit
Stack pointer BewS
location @<f6 16 bit

& zf5or [ EEE
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A S wufe ¥ 9w 16 78 ammon LB
fiBa AD,-AD; Ribts S am frars g v ay | T SUBSHLP <1 ) WA Fres e v fifen

HWrlS: feoms fm ws 23 @) oufm omER

(vii) FTH# T 3 Radn-8085 ) @ awfier TR

e bt WO L
ALE, WR, RD, HOLD, HLDA, 10/M, INTR, TRAE ' 29 f-'ﬂ““"
égz:-::r-ﬂh'll, RST7.5, RST6.5, RSTS.5, READY, RST 7.5 2 101 | e e
i 9% Perreng fifen cms e o o om RST6S | 3 34H | Sm o
VRGO OTH P70 7T A=A 92 | RSTS.5 4 2CH | B cween
ALU : INTR 5 : B e

ALU afierafbs aa wférs orfe® s 2 adim
ot AR e cfeRr wwe e 2 B ALU oo
wieH a2, o1 e o efemre s senfae goum W
A agTaEata fom am

GG 3
ageaena 8-fde wremefim aow e 1 9 | @i

Priority 9 Joams m fs S o o -

e s
% wideasieoe g A frey -

B84 § com ABTEMonTE 1 ALU 90 ¥ WS bil dd
&7 operation ¥y ¥ES A G} bit mymes e

VECRAr™E @3 bit 7 Ty

GFTACATT AR ACA FGFR Fgd arn s 3 o1, @8 Company ffe w0 16 bit (P 7743
wm AgrrTy, R e, ww v ggoeta e i
EATS Lﬂﬂ!‘_ TS AT | : latel Company Mpterols Company Tileg Campany
' Intel-8086 MC 68000 7-8000
e g
¥ ; Intel-8088 MC 68010 78001
RAOM-8085 £4P 7 ATof g e« wran - fivea, R, Intel-80186 | MC 68011 7-8002

e, oinfaft am wfeEmd @d | 9F T cfidiom Tom @
TRERETPR AENEDE 3 W STEE S
AT A |

» 1 8 bit 42 16 bit P a7 Fve *nds Fry

GrEa GfaEm 8 bil 16 bit
4t vz 8-fa0 fé®m W arithmatic logic SR microprioceessor | microprioceessor
wmﬁﬂmithDCEWmC }I\ﬁtm;ﬂ’tﬂi y | &% AT P O
cafidices w2 g8 T 3D rommard oSBT o ALUSbit@azm | ALU 8 bit @ =
T @5 1 Zc® 01 1 | e | p—
caferar ey & VA | 21 %2 Databus 16
2Bm.8085 CPU «a cifé¥a ams® B, C, D, E, H, L, 1T Data bus 8 bIL | L oo ey Address
SP. PC, Increment / Decrement Qi s &% A g Addressbus || o0
g‘:,mm B, C, D, E, H, L §-fda ¢ wer 16 l6bitaagmeam®r |
|
T : 18 bit yP 4
S caRBr aa R ferere | 9 18 bit pP A TINETER | e indexed
s AR T a3 PUETH WA direct addressing addressing TR
Wm-wmuaumww TIE W W@ | s
forarterre wud@ awfD IR BACEIE (@ B B
o | 8 1 7g worge I i:" o
i -

35rre $CQRT (Interrupt Countrols) $ s 73

«f2or | EEE
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Auxiliary Carry flag (AC) :

Arithmetic operation & W& Dy digit s = D,
digit @ @¥f 1" T w9 auxiliary carry flag set T
% flag B wrepafia v wigma BCD i I95s 0

Carry flag (CY):

uf Auxiliary carry operation 9% (%00 result @ carry
s w72 Carry flag 6 set @

| (T FEOR (Program Counter) 4 3% f& 7

Box § e T8 OR (Program Counter) 438 16 8 @
cafit | TRERECTR a8 GfElR I3 A instruction
YR YWRIRS  execution P W WA Program
Counter @ %8 memory pointer, ¥ 18 T O
moemory address (% poinl ¥ (¥ (43 *wTE byle
fatched ¥ | ™= @3 byte (Machine code) Fatched
W 9IF $¥F program counter uA TR | (G W wwTE
moecmory location (% point 39 Y |

8 | 307 +wOR (Stack Pointer) 97 ¥18 &

Bea 3 Stack Pointer ¢ a6 16 bit register W
memory pointer 0T I35 W 1 T R/W memory
@1 location point ¥  stack pointer ST s T |

¢ | MicroComputer @3 Bus Structure trirs |

(FETe

Fig ; 8085/8080 A bus structure

Address bus

I

b=
T4

N

Data b5

Control bus

Bus fo o s 791 -
i) Address bus

i) Data bus

iit) Control bus

y | 370w 8085 WWMW‘T‘{E
oy

8085 1P ey Ly g A ¢
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Y1 ¥Om B08SLP wn wofd § R rwam et
AELHAOPH |

11 ¥R wam aurl (KB ot aolite ame
T

o R o¥il e 40
81 e IMHz @ fiesm o < Wi 5 T
¢ are a3l qgrmeta feRm U

&1 8085 UP Instruction #ean 180
Q1 ZOm e 7 S _
vi 4 g General purpose register ¥it® ) ¥R

8085 4P w1 data manipulation 729 |

q | XRD-8085 P a7 s g e S )
[DUET: 04-05]

Ans : Fi 8085 gp@ 6 & Control Signal &
function oT6W T

(i) INTA l‘jh:lcrrupl acknowledge) : ToAG
w3a INTR 0 T oft oo™ 2 1 af oS oo
§259A e F4m WG TG T |

(ii) SOD (Serial out data) : Fegh ¥ o 73
fferm Communication T2 @03 T¥GR AW

(iii) SID (Serial Indata) : &3 ¥ SOD @3 fre
%091 | @ SID Pin- 9d wraem @@ | bit Input Port
07 T

(iv) WR (Write Control) : of ‘o @ o ¥
& Data Bus @3 Data freres Memory ev R/P
IR 80 TN WA |

(v) R_lj{Rmd Control) : @ ‘cn’ = B 3
Srreis Memory @ RIO fostn firs 2 2@

(vi}WWIW-SGES}IP @ WITWHs e
o ad T T | 16 FB i R il Aen
mﬂmﬂ{ﬂﬁ}ﬁmﬂﬂn-hﬂrﬁﬁﬁﬁBWHaﬂ

arE® e T 30a-8085 4P 3 coraig 64KB @
QYIS FACT A |

{vi)ww:mmmww a8 TRERATEHET
ammmﬂm@pmmmm

gfeor | EEE
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| pprocessor & pcomputer Architcture)

3| Micro Processor () <% MicroComputer
() Architecture 7 & 37

MicroComputer Architecure :

& [UCompuler 97 e T fafey Wt e crom
Organized w¥qm <@ &RE Q@ UComputer @R

Architecture =1 | @¥ ¥R UComputer 93 Internal
Organization % &% architecure ¥ |

MicroProcessor (uP) Architecture :

MP <3 internal logic design % ¥@3 architecture
w1 @¥ logic design @3 w1 data manipulation @
communication @7 *&fs Rdfes @ |

¢ uP 8 pC 97 architecture & feeiet ot a1 1w

i) General register machine.
i) Accumulator bassed machine.
iii) Stack machine.

3| TRCHRIGTR @ MATSResa w00 #nde fre
[DUET: 01-02]

BEY § ARCHAPOR @ WACH SNTOLE W NG
et

Microcomputer

Microprocessor

|.af @@ system | 1.4B Computer €3 Sub-
w  Data  Input, | system W9 g& Processing
Processing @ Output | F& 1 :

AR PR '
5 wrwa wafea cwea | 2 wefer vm RS

Yore. myare e | O v R g 39
smgmmenE) |0

!,-:ALU (Arithmetic logic unit) :

DUET: 09-10] | .
Ep gz oy s fafes o Arithmetic npcrat‘mn (A
:dd sub devided a% fifEa logical operation (A

AND, OR, NOT agfs T @ P M”U. T | ?m
Accu;nulatur. Temp Registor <2 Arithmetic @ logic

ckt @ T AEE |
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Accumulator : [DUET: 09-10)
%% @2l Dedicated register M &4 arithmetic =1 logic
operation 47 W (U (3T 43 operand & Wyl Wi

I W ITE W 1 operalion T <3 TR AT
accumulator 4 #3f¥s @ |

Temporatry Register (Temp) : .
8085 pp @ o general purpose register W 1 General
purpose register @ Sef¥ operation SIS T data
AR general purpose register %% temporary
register @ *18ce @ 1 Temporary register ¥ dala e
1@ Wg FOE ) R I ) SR ¥ data ALU @
WM Tm | 4e temporary register (3 data 93 W
station FEomma 1) FWCE W0 TITR W @ | T
register ¢¥ MATE w 4z WA folEE T @ 1

Flag Register : _
8085 44" @ flag regisier @ 5 s flag Yome W (i)
Sign (it) Zero (iii) Parity (iv) Auxiliary Carry (v)
Carry flag. o aviz 443 crew 2om 2

D7 D6 DS D4 DI D2 DI IO
$1].2 AC P CcY

Sign Flag (S) : -
sfifes ¢ Yo wd 7o o o2 W D7 = G a3
v | @ o sign flag T 1 €% byte 92 (917 data @3
oo Dy = | @ sign flag set TR <% w@gr number
negative %@  werefie W D; =0 T8 @ sign flag ©
Resel @ €3t number & positive =3 |

Zero flag (Z) :
ALU operation 4¥ result ¥ '0" %0 B zero flag fo
set T 1 % wewE 'O 7 W WA zero [lag reset W

Parity flag (P) :
Arithmetic @ Logic operation &% 2 W™ f g
wie | 2 o parity flag 8 Set @, o Rrwg A®

| @ parity flag 3 reset T
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2. Internal Data Operation $
a) Store § bit data,
b)Perform arithmetic and logic operation.
¢) Test for condition.
d) Sequence the exccution instructions.
3. Peripheral initiated operation 3
a) Rest b) Interrupt ¢) Ready d) Hold

91 Interpreter, Compiler, Assembler ¥e f& g ¢
Assembler :

wWTEeE 4% e g ngafEe s (Assembly
Language) ff¥s (snmze wfye smm (Machine

language) SACaY (TR WM W 9N st el frdee
“ffews 21

Compiler :

TIAEME @3 @ @ Low Level Smm S (o
Object TR SFEM T | WTETR 6 IR Tenk
ofR ~gfers e | FueEena Fwe e @F A frdie
(Execute) 33 90T |

Interpreter :

g7 TEE T CNSA SIS 7§ SiEm WIS T
TR A Ay (SfaITTE S B 99 M Fd
¥R, CTANA TOREOR ol Foie sysmm oI
w7 w1ed TS e g s AT TS o |

vaRAMwRDMmmwﬂﬁﬁi:
Ba9: RAM 932 ROM @3 T s e orem @

RAM ROM
y | RAM 2t Random y 1 ROM =1 Read Only
Access Memory. Memory.
3 1 TS G161 Read 43R y 1 &% 8161 Read 50 I
Write 3573 321 T | _f_"{l:!writcwmﬂn
© | [ae 507 MG AT o | Ferye 507 WEUR AN
A @2 om GO W e Q7 N G0 R I
i | 1 ool

huw,mmﬂmmwwwf
(DUET: 2000-01, Same as DUET: 09-10]

g b, TP @ FCTE 4 T N ST
Rall s
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yeani
31 WewECm  wwrers
Pl a4 O M
yfe wage W o

nm ygvfar  am
niare  wfEta
Tham |
vl @1 THewn
o s wm O
Device, CPL,
Monitor, Disk drive
¥ s vyefe
1 yeonEe e
LY S W A W
) Input device
h) CPU
¢) Output device
o | YeeuTE A8 52
e

i wws emm
Foften e won
o m wferBbr an
W (M) T A
(WA THAR AR
wn FFETETE
ofivfire w00 =xe
Wyl amTa ¥

3| AYGATIE HYRE
% #wm | vl
a)sysiemSollware
byAppication
Soltware

o | o o (
Delete ) 0 T 1

Yo | FfouBsm Fve: & F0?
(DUET: 02-03, 05-06]
. BT SORDT RS ¢
3) w31 ai5e w2 (Data receive)
3) =4 efurs w4 (Data processing)

o) "§fere ww) o ¥ (Dala storage)
8) wi25+B o @@ (Providing result)

33 | @B wiialdy o e
[DUET: 06-07]

11

%) SR T |

1) GO IO |
1)@1?;':5:%‘3'{3&15&1::-{1%.

¥) RN YA |

¢) 7SO IR e o1 (R e ¥ @ e
5) sroe/faodts R w

¥) Gior Faerat faas w3 |
q}mﬁsmﬁmmﬁ‘ﬁﬂwm
¥) ey (TR N AWF 8 TR
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3 1 BB0RE 3 eote fow g e

mﬁmmﬂmwﬁamw%
Lo R R

5 1 Input Unilt,

3 1t Memory Unit.

1 Arithmetic Logic Unit.
8 1 Control Unit.

¢ 1+ Output Unit.

Arithimetie /
Logic Unit
{ALLY

L

Control Unit

r

Input

Chaput

Memory

fom 3 wferetm @ semd=

Input Unit 2

Input Unit fica af=8mee wpm sanmea w1 qieee

firt om0 T @ S R Taw T B e

@ 4 I e SAF IR o) FNEE @
ALAWS TLA |

Bw ¢ Frears, WS, wWES- o, wm-few Towf

Memory Unit 2

FEBR Yfere v S o v e @ gt e o
= T | ARG S (ST € B 4 e e
anlmﬁ:ﬁrﬁmww@hﬁﬁm
A% fErs AFF T W | TR SR TN TR T

e ~gfe AT T |

Arithmetic logic Unit 8
ﬂu:ﬂaﬁmﬂmﬁﬁ{qfhﬂﬁﬁwaw
mﬁumuﬂiutﬁmﬁwmmm

wes (Control Unit) Fufrem wca 7w 1 at® AewA ALU
M .

Control Unit 3 _
wfonre @w® conans Fufirs o e et FTRCS
i ey 1 i Fa T

eaB w7 aafe I AT ,
mﬁmﬁﬁﬁﬁwmﬁ"‘ﬁ"“*f”ﬁmm

Fafoq WereR FILHA IO A FE

Qutput Unit 3

OPTIMUM”

Output Unit weifS sramme o= s sieotira
i ﬁw%wmm;

$ W0, fon wn B, an 3 atn By
a6 wffifem Tenm | TR

1 #E0EE Y efreE wot e g

Frag swer orepait "y wae wfifes cifre oo o s
WONE G (wh ofmueA aet W ogm s
BES (CPU) =1 @) %o =flim w3 wom orgyd
e, B 2fvBm aa wfes e | onfEe Tl
cain afemem s fome TReRserR TR W

o | AREFRFEOT o7 FIEDT 7% ST e 4 |

[mm OUTPUT
P
e

R

Memory
Fig : Block Diagram of Microcomputer.

y

8 | Computer Peripheral &2

Computer Peripheral @ce @@ F®of 1/O device ¥
wm uga CPU @2 Ffmym e Communication
Channel % T141T3 S =45 TS "0 1 (094 - Key board,
CRT display, Disk driver, Printer, Modem elc.

@ | TAGH! SOTIEE S 2H T - frty
[DUET: 09-10]
T
TR SR Wt ofbs
s, ALU
3. Memory Unit
9, Control Unit
&1 Microprocessor @ 1w ¥ ?

AT A4 fEft o ¥@ v -
1. Microprocessor initiated operation i
a) Memory Read.
b) Memory Write.
¢) IO Read.
d) /O Write,
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___ Computer Technology |

Introduction to Computer

feBOr <a® wfifie wm, el wefrgd ayfs | Rl
s w1833 WM Analytical Engine A aaft
Mechanical Computer 93 ¥IT=1 %R 30w 0 wradirs

Personal Computer 7 W@ Computer tedte
“IEEE TR 4w R s owem ¢ W
FBOER S T |

¢ FTIT : IR ™ 9’ WRw e e ud
WAl T BT wm Lewidte @ e ufie
MRINR TR e 93l wenEe vz FvEsn fo
e ¢ R 1fere S efsees (Data process)
o T -, o, o, win e g i ww
Y T © AT W SR R T € W o 0

w43 & e Tewife v wereden vy g o
IR HTTE PP SR G TR e, difes
T AT T o 5o o SR O TR0 @

¢ FETH S SFETO:
WPE, J7U, WFTA, B AfEVFEA ¢ T FHMCE geel
qT A A Tenfiy S fefa s oftme ffey

coftes it T T |
wgfens fre ae SRR dve s s e

| (4R -

s 1 7*ma 80 (Super Computer)

3 | (%= 950 (Mainframe Computer)
o | fafs === (Mini Computer )

g | mErest 3~28@ (Micro Computer)

¢ Super Computer &

TEfETS fire (4@ AR, W FRUR S AAF 6 T
afrure @ e e T @ g ofe e | R
ofFIRT TE TET S A R IR
e LamAE ] @ e AU ATTS I |

a1t CRAY-1, CRAY-X-MP, CYBER-250, ILLIAC-
[V Zenf

¢ Mainframe Computer 3 17 wfE0M 3
5Tn ¥ OB B T (T FfoorHm | TR
afebm, fedmemn aa g ofeh a% o T

L |
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B IBM-6120,  I1BM-4341,
UNIVAC-60 , DEC-1090 Zenfa |

NCRN-8370,

4 Mini Computer 3

vl @ @3 o Ff=Ein @ sl meem ofm
TG 753 (REACEN A (500 Cuil ey Wik IfeSom @1
c5Tn 4w @feoTe o fiff afeeRtm | e s fom
AT FE @ o eEE g W :

Bl PDP-11, NOVA-3, IBM-5/36 %=1 |

¢ Micro Computer 3

W1 W (b «@ay Wit M) 8 IR R @
wAfen T v st | ofefomm we IR Yo
e wm, g @ o e g3 e Fm o
R SRR 97 AT @ @w SR IR
Personal Computer 31 erwee PC (i) 21 T @s |
%41t Personal Computer, Home Computer (05 -
7X-81, Alari-400) , Labtop Computer T |

agEe s e (ire ot feen oM 3 T
(o -

3 1 Digital Computer

3 t Analog Computer

© 1 Hybrid Computer

¢ Digital Computer ¢

wy B 6 fONER o 9 FAEH FEEiR 3 1 W
AT TR ST A | G AT HROR g s
nfifee ¢ Yo wm W IS W) efre wed
afAEtm s fefabm -t gam

¢ Analog Computer 3

vy dfead o oM ww o weR ssim ol 3
e waerd ofeedTin tagive s I/ I W
sfiFTreRER wTwE MR drie 361 F e 2
apimfie et ¢ A Fim SRR e I
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¢ Hybrid Computer 3
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¥ | Persistence of vision 3Fs & 3 Ram wi
¥ fing)

5% 1 Persistence of  vision : v s com fafin
gore IR ww X fiow ol «ffin o o

retina T8 Bevg €0 | WO ¥ o5ied W (ue By
AW vem T w39 image  retina 7w foy v 3m @
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HTML Hypertext Markup Language S-LED Surface emitiee LED
HTTP Hefpcrlexl Transfer Protocol SDMA Space Division Multiple Access
HPA ngh !“uwcr Amp!iﬁcr SAW Surface Acoustic Wave
ILD Injection Laser Diode SDH Synchronus Digital Hierarchy
IEEE Instflute Of Electrical & Electronics SES Ship Earth Station
Engineers SIM Subscriber Identification Module
IFRB ;n(::rrznhnnnl Frequency Registration o [DUET: u-;_ug! "
NET Synchronus Optical Network
il Integreted Services Digital SSMA Spread Spectrum Multiple Access
Network TDMA ~ Time Division Multiplexing
ITU International Telecommunication TVRO Television Receive Only
Union TWA Travelling Wave Amplificr
ITU-R ITU Radiocommunication sector DM Time Division Multiplexing
ITU-T ITU Telecommunication sector [DUET: 07-08]
LAN Local Area Network UHF Ultra High Frequency
LASER Light Amplication by Stimulated vCo Voliage Control Oscillator
Emission of Radiation VHF Very High Frequency
MSC Mobile Switch Controller VSB Vestigial Sideband Modulation
MTSO Mobile Telephone Switching vOoIp Voice Over Internet Protocol
Office VSAT Very Small Aperature Terminals
MODEM Modulator and. Demodulator [DUET: 12-13)
Nd: YAG  Neodymium-Doped Yttrium -
Aluminium - Garnet (Laser) , Satellite miﬂi od
0SI Open System Interconnection
PAM Pulse Amplitude Modulation AFSATCOM  Airforce Satellite Communication
[DUET: 07-08] System
rPM Pulse Modulation COMSAT  Communication Satellite
PDM - .- Pulse Duration Modulation DSCS Defence Satellite Communication
PTM Pulse Time Modulation System
- EESSS Earth Exploration Satellite Service
PCw Planner Convex Waveguide ELINSAT  Elecireonic Intelligence Satellite
PCM Pulse code modulation FLTSATCOM  Fleet Satellite
[DUET: 07-08] Communication Sy:v.!en.t
PPM Pulse Position Modulation INTELSAT International Telecommunication
DUET: 12-13 Seeile
PSK Lhasc Shift Keyi!lg ISO Intemational - Standard
PWM Pulse Width Modulation Organzalion
e
OPTIMUM® | e
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Network Layer: ou wafd zm cibewd crom,
‘tmuﬁmwmmﬁwwaﬁw:nm-ﬁm
CHIRTEN AMETw AT LA YA 50 | GiBewTH e Farg
o141l @@ =1 addressing, routing, device location
a4t handover between different network.

Transport Llayer: «% c¢f® end-to-end
connectionP*iea AWl T a3 | Grwid cvicen weg
orgd fem @1 quality of service, signal flow ax
network congestion.

Application Layer: %x Gmifiat ey i wa |
39 IAOIFHeR Aen Feten wn ) gt aemeei
ffew wne @ w1 @ W e @@ e Frtoa
Al S erewr Breba afireem e s aref
g B (AU AT D

&7t Microwave frequency 97 range St %37
Tem

ELF E“;:;':EC;M 3Hz 10 30 1z
SLF ?r::];::‘; 30 Hz 1o 300Hz
ULF | Ultra low frequency | 300 Hz to 3K Hz
VLF | Very low frequency |  3KHzto 30KHz
LF Low frequency | 30KHzto 300KHz
MF | Medium frequency | 300KHz 1o IMHz

HF High frequency

Iz wo 30MHz

VHF :f”yh'gh : 30MHz to 300MHz
requency ;

UHF Ultra high J00MHz to 3Gl 2
frequency |
Super high | GHz 1o J0GH:

SHF ) frcqucncy JGHz 1o z

gup | Extremely high |00 0 3006H:

e frequency

Video frequency : 0 — S.SMHZ
Voice or Audio frequency : 20Hz — 20 KHz

" ABBREVIATIONS

A-D Analog To Digital

AFC Automatic Frequency Control
AGC Automatic Gain Control

AM Amplitude Modulation
OPTIMUM®

> (31 | <

APD Avalanche Photodiode
ASCIHI American Standard Code For
Information Interchange
Asynchronus Transfer Mode

Aluminium Conductor with Steel
Re-inforcedment

ATM
ACSR

AMPS Advance Mobile Phone

System

BPA Band Pass Filter

BSC Base Station Controller

BSS Base Station (Sub) System

BTS Base Transceiver Station -
-CATV Community Antenna Television

CCITT International Telephone and

Telegraph Consultative Commitee
CCTv Close Circuit Television
CDMA Code Division Multiple Access

[DUET: 12-13]
CES Coasl Earth Station

CMOS Complementary Metal Oxide
Semiconductor

CSMAJCD  Carrier Sense Multiple Access With
Colhision Detect

Codec Coder/Decoder

CwW Continious Wave

CCIR Consulative Commitee for

International Radio

D-A Digital To Analog

DSB Double Sideband (Amplitude
Modulation)

DTMF Dual Tone Multi Frequency

[DUET: 12-13]

ELED Edge Emitter Light Emitting
Diode
FCC Federal Communication Comission
(USA)
FM Frequency Modulation
FDM Frequency Division Multiplexing
|DUET: 07-08, 12-13]
FDMA Frequency Division Muitiple
Access
FDDI Fiber Distributed Data Interface
FM Frequency Modulation

fiefitfrem / EEE



81 Cellular Telephone Handset ¥ Basic Block
Diagram F1 37

T 3 5@ @9f® Cellular Telephone Handset @i Basic
Block Diagram 0rac

4r® Receive mode 4 antenna Wi ¥RT¥S signal (3
amplifier 23 IR ¥ @ 9 <7 IF range 4 vfive
Superheterodyne stage 9% WY down convert =
¥ | A/D converter ¥8 signal = digital signal «
TR ¥ 1 Sampling theorem WP wiTH nyquist
rate 08 ¥ TR digital @ PR T B o
sampling ¥31 &3 | R0 sample 31 8% signal & DSP
C® R 3 W, W A 4w signal @ recover Tw Ty
sample ¥ data & complex algorithm @3 W
execute ¥ IR TP audio D/A & Borwem = 1
speaker 42 ¥ T signal & “Faeys 703

"'-..,_.k\
""--..___‘_3\\
Speaker
D}— D/A :: ] converter
Cj_ A/D b Processor | WP cOmverder
Power _J .
stapply Microprocessor
1
Keyboard & Delay

Block of Cellular Telephone handset/Mobile Unit

w@? transmit mode @ voice signal ¥ A/D
converter &% STTA digital @ Femas 1 %@ | DSP ¥w
audio signal ¢ carrier 93 W modulate ¥
eTITEaTE data stream 4 P TE 4@ UM TF data
stream ¢® D/A converter @3 W1t IF frequency 1@
UP convert 331 %8 | 9917 @3B mixing stage ¥ IF
band (& WaIfee RF band @ fien T a4e S5 147 RF
signal & power amplifier @2 = amplify ¥
antenna €% MJTH radiate ¥ €0 9% @ base station

F¢% receive T |
¢ | G CarAiEe Cr s s s wigan oifés

OPTIMUM®

346

©01 ¢ o1 i Fimes s fcy ofdve |
() wikemm s |
(%) Data Processar
(") Audio Processor
(%) Mixer circuit
(s) wfiaiy

(¥) Frequency synchronizer

& | OFTR (TR el s wa o ol e
&% 2 Simple Mobile Network «x st s
fooa 42 caraiien sfifree wragm i o @ | a2
AT (@ ey @3 T | 9% A Ty wn e o
™

Physical Layer: 37 ¥fSfwem yagr wiom
w2 % o wEfe seed A0 e ot e I
It v 1) @ B Rfier witts vheem Rfer
¥ R @ T wenfEe @ fefeem onm
Brstemt foGe wea, i1 Fitsene e Prisiew e

L TR A

Unpet ol iped al wich user botal i

o=, appliaitin Liger || spplication lager 44 —g=
| prosenbution luger || prosentation lagpr |
werwion lagwr
Uransport Liger |
netwerk Lager
Aal =Nk Laper
T

b sesion lager wd voer 2
transparl |
oebwerk Lagir
At -liak Ly

[ patcal Tager

.“ﬂﬂ'|

JE ol swnrk Lager -
| 1 dadu=liik 1ayer J
L plaine lager

Tagers werplotyed al pasch reelwork node

Data Link Layer: 01 face cmm @3 &R w1
T A MOTE Y A g =, G g
she w0, Gefirm of @ W, Imfs e
fifiirst wog Praidcer o9 | feveem e §mitR ¢
ffrem @3 Yoo PR A e il e e
T |

pfrfiefiem [ EEE




U e gy g 0 W MSC (2 cE39 W | g sy
MSC 93f8 wamge sop s @ wov W @
oirEn B0 mefirema wgA snem BEs o e
cuivnen yifve gy

R 3 v wofd arlta amm =0 33 @ | Gfren
crlm ofs MSC 8 (o TN cad @ MSC e
dfam oot ow ol Goem Rt Curarge
L0 6 wea 1 v o RBFD wem wm MSC gaht
faefie By cord w00 | et 2%58 w1 fifis
Mscaﬂmmmnmmmmmmﬂmﬁm.
Handoff : F4Cl T4 T T3 MR @ 99 o
CHT ST T T A Pt e wem e e | wrfa
T8 ¥ W MSC 3009 onws #1412 Giotagm erse R
m|ﬁﬁmm¢ﬁmmﬁamwwﬂwm
ﬁmmmwmnmmﬁmmﬁwm
Hand off 4 =t¥ix 3

(1) Hard Hand Off (ii) Soft Hand OFf

(i) Hard Hand Off : @ “sfets caraiEn A o qafd
(P BT PG CAPHTT) 31 B 1 MS @9 B care
S B O oW @ BT M et R
SEAT WA (A AT MY (AT YA |

(ii) Soft Hand Off : « FiCbm rEn @« e
m&wwmwmmu

21 Advanced Mobile Phone System a1 %4 |
Be7 ¢ Advanced Mobile Phone System:

a% safere vl uereTs wEEs® on nauw (e
G gom w0 @ 9 Fobm e ool e
wi*e 7@ o caRm «ferifay Broba e w5t wmn g
e T el Goue n-Aians Brfitn ¢ fafon s
fee | off @@ oo I (TG IR 97 MY [
YA - T GTHR AT fAnEA 0

cull baundary

bin wiabens

CUMErRl OFRce

LS o ]
FALENAG SREE (NTED

OPTIMUM®

ﬁﬁmﬂnmmwmmmmﬁhmﬁm
fefrsieas wma coonm e | Q% P «fe wpm
] oM BreTRfl R e w1 wferetn fidy v
i o wm fem el @ wfetrre
TS U | (TR O T e Fabrer Rmfitm srasoy
mwwmmmm|mm1q
m%ﬁﬂﬂmﬁﬂmmﬁﬂmw
¥ | PR GfeR Fotor i reafeq @ MTSO
(Mobile Telephone Switching Office) m‘u'ﬂwmﬁ
ity +FmBom | Borem 5w Advanced Mobile Phane ;
System T | .
4% g 825 MHz %% 845 MH:ﬁWFElﬁrﬂ
(e 4TS @ 870 MHz T 890 MHz (@ W1l s
4 | (IR ATSTE ey B8R e el rrera
(thm o=a fafif®) fioma oeem =0 @ 93 om
wiste (rm oOma Gt Gt (o 38Fda
fafifier) faroma azan sa1em |
© 1 GSM System &% TaTsH T ¥

Gae 2 GSM System &7 arata | 741 -
3) GSM-900

%) Uplink-(890-915 MHz)

%) Downlink-(935-960 MHz)

1) Channels-1-124 T
(192 124 52 57w o Bfer s g m |]
%) Channel width 200 KHz i

oy B s o eme® efebwm (Operator)
friifae aa wafo@ »o b g1ares w0 g v @ |
3) GSM-1800
Uplink-{1710-1785 MHz)
Downlink-(1805-1880 MHz)
Channels-1-374
Channel width 200 KHz

) GSM-1900
Uplink-{1850-1910 MHz)
Downlink-{1930-1990 MHz)

qwes e fa.«9n g (GSM) IRY T9F5 @ @ -
GSM-Rail w95 GSM-R Z3ram« (2 raivmmmet W|ATEy
L ICET-E L

BfrsfiEfire= /| EEE



#1.5¢
N=—
4

= 43]1 Ans

» | 446 Optical fiber 9% S NA 11 9 | 794
skew ray a7 3104 17 &fs Refiection100° #faew
T

Solution:
8, = sin"'(NA)
= sin"1(0.5)
= 23.6° Ans.

.y NA
0, = sin "(—-—r)
£os

= sin~? (*—“ )
cas 50

: = 38.5° Ans.

st cerera wefar = 38.5° — 23.6°
_ = 15°
Self Study

i) 9% Multimode step Index fiber 4 core
diameter 80m, and relative Index difference
1.5% Operating wave lenth 0.85m. Core 9%
oféas 1.48, Find out (i) Normalized
frequency for the fiber (ii) Number of guided

modes.
Ans. (i) 75.8 (ii) 2873

i) @ Optical fiber 47 7 10km. T TE
Power 20mW %% B3 Qutput ¥ ¥ ? Loss =

0.3dB/km
Ans. 10mW.

(" Cellular Communicatioh

1 CELLULAR Communication System (S
Req

Bz ¢ STV JIECFE ALY communication &7 & IR
system & cellular commnunication system 3¢ | UL}
system 4@ Telephone set (¥R INIEH wfe® §F 9T A |
(@F @R ¥$A §H Cellular communication system

& - =
OPTIMUM "-‘

G WETE WAR WA 3 g 3eveM (hexagons)
TogEEers W @ el wuwece cell 30 1 2R cell
& a%% Base station M | AVRNGIIRS WEEWRIOTS
A 24 frequency Re-use Principle e |

Same number cell ot %% frequency use ¥ |
& w9 cells ¢3 reusing cells 71 |

o omarz Glored avq @aft Brtn v eam
B0 ava sef vrmm BR6C ear fp TBRdT o
o g wee | sewA BERDce caaiEn @A aw
Bifahice vns B30 e

o 3 oGS el wfEe afws swda vE T
GUIST B BT OO YMA TR 4% SeTeTiNE oM
A0

o (e (BS) ¢ 4= v =l wra arBA TR e 43
when g foofe @ e wfoed col @R an @)

MSC : =Fef oot @ <9l 7Ef6e wa v Frofare @ @t
#ifor @F= Mobile switching center (MSC) 707
MSC o @@ e Ofem o sferr wEm
QIR TR YA @ | 5% a3 wfEtn Fafye
(o T EIOE WA | 0T Y (7w s e g fer e wta

G ¢ @2 T T e vew 7 e 10 fEft s
o @ €3 Send ABEA B | Gk BB wod v
R WA T B T 93w O 3
a & SIACR W o weR Frebed @ aA o

mnmﬂwmmmscwwﬂmmxm
AR ra S o 9T 1 s Y T A 9

wisfisfeem /| EEE



T ay S g, = 1.4
aT P an gfewme n, = 1.1

We Know, Sin@, = 1.|'Nf:1 -n’

=147 - 1.1
=J0.75 =0.866
Cone half angle, ¢ =sin"'(0.866)= 60°
© | F15 TROTH WRAR @ 27
Solution:
o o, et
y C_3x10 W 3, C=3x10° s
n 1.5 ﬂ:ﬂﬂﬁwg n=1.5

=2x10"ms™' (Ans)

8 | 9B ¥t 7 SR e vt ~fia®s | «x swad
M (Critical Incident Angle)@@ #11

Solution:
T e, G,
ny SinB,= n; Sind, Fied AEHTE, 0,=1.5
S16xSin0=1xsinge® e Ao el
; 0,=90
=5 B=Sin"Y ﬁ} 0,=0=7

.. B=38.68%Ans)

¢ 1 (i) w15 wEAA @aR(Core) dféwaie 1.48
s @fer (Cladding) 97 af¥7ars 1.46 9= (i) =if=
WA FIZATH O CFTR 0, =1.495 8 ny=1.402 T,
HIT (BT ¥

Solution:

QA
(i} W'ﬂﬁ, I'I;_Siﬂ91= ny Sinf); ny=1.495
=1.48x SinB=1.46x5in90° n2=1.1nz
0,=90
. = 0=5in {:—I'-EEI 911:,3::?
. 8,=80.57°(Ans)
(if) =T,

1151 Sil’l9|,= na SEHBJ
= 1,495 x Sin0.=1.402x5in90°
|.402

=> B=5in (-
1.495

OPTIMUM®

> 343_1&

*. 0,269.68"(Ans)
b | 93 Silica fiber a7 ia wax Gy qn efme
YR 1,48 W 1.46 | fEBane gomont aniom 7

Solution:
W WA, SinByc= 22 v,
| m=148 _

CUEY, o= gu“.ﬁu n;=1.46 =
SinBy=Coset, 0=

o 91=B:=7
Costte=—-

n,

F J
5iﬂﬂ1c=1’|-(:'wlal = l-[%] '
]

1
ca=Sint h-1 &
mn

- #9.#3&;{%5]

191 dﬁﬁ' ﬁfﬁ'ﬂmﬂﬁ n;=1.48 MN3=1.46TH .
T numerical Aperture 3 ?

Solution:
Tl &,
3) NA=/(nf — nj)

=/(1.48)2 — (1.46)2
=0.24259 (ans)

v | 9% Graded Index fiber 9% Modes number
9 #7 T diameter (d)=62.5 pm 9
NA=0.275 @ wave length=1300nm |

Solution:

EIEE ﬁTﬁ, THET W%

v=220 d=62.5% 10~m
_ 314x62.5%1075x0.275 NA=0.275

1300 %107 1=1300% 10" m

= 41.5
Number of Modes,

wixsfigfare=m /| EEE



33| Optical Fiber Communication TTgw ffey

e wiEb onesfa tw fing

e § Optical Fiber Communication Tagm fufeg dam
wi%% cnofa am B orm o

1) LED (Light Emitting Diode)
@) Planner LED
¥) Dome LED
1) S-LED (Surface Emitter LED)
%) E-LED (Edge Emitter LED)
€) Super luminescent LED

2) LASER(Light Amplification by Stimulated
Emission of Radiation)

i)Broad-Spectrum LASER Diode
ii) Narrow-Spectrum LASER Diode

vt Frowe fpeemuth Twawm crme g s firg
3) Short and Coupled cavity lasers
3) Distributed feedback lasers

4t FH-Cifersreta (P @7 =

3) The Nd: YAG laser

3) Glass fiber lasers
Optical Fiber Communication @3y fafeg gamw
ity fedbom w0 fnrea:

3) P-N Photodiode

3) P-I-N Photodiode

) Avalance Photodiode

8) Silicon reaches through Avalance Photo diode
@) Germanium Avalance Photodiode
&) 1lI-IV Alloy Avalance Photodiode

so | Laser Operation <@ =&t fre |

B% sLaser Operation 43 =¥raf -

3) AR LTS (TS QS T (NS TR T
435 efen eruem |

3) @% ¥ Large Population Inversion 8%
I |

) waf® Optical Resonant Cavily Fa@T (T4
cottA firs i oy Gt BwTE TR |

OPTIMUM®

342

TS N

(i) Na= sind = o = 17

iy = Core

u; = clading

(ii) Critical Propagation Angle 8 = sin~1 ™
Hy

{ﬁl}'ﬂm o H= 5inlg .
sinf = &1 2 V =Normalized
T frequency
(¥) For Graded Index, V= "2 | 4~ giameter-
yi
Ns = e X =“v¢1¢n:|h
i
Forstep Index = M, = "'T
(v) LsgdB = 10 logyo(5r-)
A n{-nj uf-ni
g Znil 2]
=5
[Nﬂ}z = Zﬂui
NA = I-II'MEZE
st S

3 | 3 GO+ T TRAT (AT ofSTRE 1.4 9R
g7fer @7 afdvan® 1.1 =t Bg¥ half Acceptance
angle @1 YN 987

Solution:
Given that,
=14

a2 u, =11

We Know , NA =8ing = ,J y,’ -4y
=14 -1

=0.75 = 0.866

3 | ¥ GB R FIRIW (AT SfSTRE 1.4 4R
Fiifee a3 efswmane 1.1 2 339 Cone half angle,
NA 43 79 9?

Solution:
Given that,

freiefre /| EEE



BW fofafiy Amplifier Wil @& signal @@ Toum wacal au
T 4 4% v 0 ol Amplifier w1 Data level
wos sl oa w1 AGC Amplifier a3 =80+ @
L= Peak Amplifier detector a8 W AGC curent
e w1 AGC o184 Fusd s AGC Amplifier Wiy
WTEDYD “ew YRA |

@ Transmitter source 3 STUS IRTR T3 W @
e TwATR I N TR osm cree Gt
TT T W 1 IR AW WEO+{D “newr -LED Ty 9% o
@R | MEES YR T N T (N, CTER SITEd
F1%S ¥ECH2 ¥H Threshold Current < (5Tu @ Wi
zR7 Transmition 4@ delay time 9 vy | fey ars

EICUTE TG W | (HIR GIAG < threshold Facda o
& T IRl whm @R R e T

» Optical system high performence reciver 97
¥ T onedl Il-
o .

(i) Avalench photo diode (APD)

(ii) Low Noise Tx Amplifier

(iii) AGC Amplifier

(iv) Band width limiting filter

(v) Peak Amplitude detector

{vi) AGC circuit

(vii) High voltage power supply.

Fiber Optic Transmitter :

g #FR - Ty 9 Bie warEcompensation T4
aTE oA o | S9N geiad signal <% feedback ckt
<7 TR 2 T T | ¥ &S amplifier ¥ scalling,
gain g2 WUCH ATTOR WaY o | ¥y Ckt 94
anfza element, feedback circuit loop ¢ Oscillation
@7 qvy TR LASER %% Be light wave &
Optical fiber 3R (47 ¥4 T |
e w3 Optical liber 93 Basic block diagram =¥

! Source of Electric Optreal
information Transm | Spmpree
Opuical (iber Cable As
Tronsmissin mediom
b
Flecincal
PRolodectD e P Dhestomateod

orTIMUM®

341

o | Fiber Optic Receiver :

T 1 Reciever @ WWITA W9 optical signal wa fe,
Wi a9 ofeeead w9 w1 1 Optical receiver circuit @
detector fEoua sremem wil wroms 2ragn =0 w B
form =1 o -

High voltage ’;’

e

compensation

Digital decoder

[ analog A
damodulator \ I

Circuit @ TSI 1 GIEA voltage @ 48 7141 w9
%% voltage @2 compensation ckt T3WT ¥ T
compensator €3 YA signal @1 (0 (¥R W =fs
“#9 ¥ Wi Reciever R sderm element fome
demodulator (Analog) Reciever ckt ) S decoder
(Digital ckt @) < w4 T | Decoder digital ckt
qrage ot digital signal (@ Analog signal 4 E
zu | fey analog ckt @ demodulation 3 ‘-'II"EII!
modulated signal Z® demodulated signal ¢ %
TUIER 1
33 | Optical Fiber Communication 7Y Rf%y
st #i3D cnofa R f

®%4 ¢ Optical Fiber Communication arags f&feg o3m

=13% oieta aRR-

y) ot ool FR w1 Grom GEreeafs iR e
1O

3) w5 ool s ofis 3t Fom wre T WS 9l
wfieR TRIRE HIEY $ACS oM

o) #%D eifofia WTHD WA WS WA (W ALE T
-2 4

§) B Cifefe cyb @ M MR XS YA (W PRI
e e = O

dferafiefacem | EEE



warTa gfewmepdes

[ indew prafiig

(i) Graded index fiber : @ waww fiber 97 Core
wanda sfemm®, Core wre Cladding @2 fate “ififée
|

»1 Optical fiber communication system a7

w7 e gz

BE ¢ wefbwm wEIM communication system a.
fcare fwm oven wrat et |

(i)  Information source or signal source : Voice,
Music, Digital data etc.

Transmitter.

Transmission medium (Optical Fiber)

fefsrema f4-Amplifier

fafrema

wTEoeE (o Byl |

e SR ~1fers ferea sl G
o @% emsfeeny Seflem wiEdm, aEwwems i
fafeBra *refs, =137 SfSHrem @ Yegs
3) Simplex: «% 116 & coaeTaT T w0 G
T | Wi e a3 iR 3 faffrer o frsrs

Receiver

(if)
(iii)
(iv)
(v)

{vi)

Sender : >

3) Ha_ﬂf Duplex: 4% cars @ w51 Bun foraacs GmAD
U | RS 9% wire aTarer TH | 93 WM sender O
message SIS ATCa @92 wIA S $8 (7S T |

OPTIMUM®

340

Sender

& Receiver

Half Duplex

"

Sender

& Receiver

@) Full Duplex: <% a1t u &% @33 7rm T=1 e
Trfas w2 wm 1 3wee ol wire oA Tm 1 @R Ty
¥ 7T sender U1 message 7S N g = ofE
B (TS I |

Sender

& Receiver | Full Duplex & Receiver

i
-

* Optical communication system @ Laser
Transmitter ¥ ¢l f&rsnt
(i) LED Analog Ty.
(i1) LED Digital Ty
(iii) LASER transmittes-
(a) Digital Laser Ty.
(b) Analog Laser Ty.

Working Priciple :

YA WO VA (S W] M0S A TN WEOYD WETy oY

Wi B wafee ) Yore fares e 3o o e

T SIS SRR TN WISoWD 4 PRPTS WA @
Current sfge ¥u . 4% ¥3mwd & aw GrwEfrrem
Amplifier ¥ @507 o= %v | 4% Amplifier signal @
aafl iR comba «T= weirez o | AGC Amplifier W
@3 voltage pulse =R Amplitude <2 peak level fa
TN

Modulation
|




br) avfiem widm g9 gen P8l e a.anvbie
TTHTE

) Sefiom vitan O3 TSR IR wEE) R (0T
T o 9T oy foen weiftem wikn g
W ] BT AR |

© | Advantages and Disadvantages of optical
“iber. [DUET: 06-07]

%9 ! Advantapes:
(i) Higher Band width

(1) Less signal attenuation

(ii) Immunity to electromagnetic
interfarence.

(iv) Resistance to corrosive materials.

(v) Light weight.

(vi) More immuneto Fapping.

Disadvantage :
(1) Installation and maintenance need expertise

that is not yet available every where.

(ii) Propagation of ligh is Unidirectioinal but heed
bidirectional communication for this maisn::?}'l
two fibers are heeded. '

(111) More expensive,

8 | LASER 7 <f wef {7
L1
L = Light.
A = Amplification.
5 => Stimulated.
E = Emission.
R => Rediation.

"Light Amplification by Stimulated Emission of
Radiation” ; :

¢ | Fiber Optics «% L7 % for

[
(i) SwHuwR W GehRd el |

(i) ¥%@a Core Area
OPTIMUM®

339

(lii) #%we ¥, w1 fes, LED @ #9m Component 2
W ¥4

(iv)  9=mm LED arawm = w1
(v) =% =@ fws sicgeen oo e @ aw
crimp connection A @ g

& | RIS 1 (Acceptance Angle) fi

B 1 wiems wf oA (rEfee e oo el
efswTTa T8 T8 ARTTIN 4TE @ a7 AR T v
Acceptance Angle 31 |

Half acceptance angle

. -1 =L
0, =sin " [ g ]
Where,
Ho= 1 ~[For air]
Hy => Index of refraction of fiber cone.
Hz => Index of refraction of fiber
cladding.

q | frt o e f?
Bar 1 vrianer weme o fafey oM e wWme IW
smrdra wfafes «fensite numerical aperture 11

%1t Optical fiber ¢ Figure of merit 21 =3 | 303 NA
w3 fare= =

NA = sinfl = \.,||n11— ﬂ;z

b | Seif e SIRAEE PraTeT o |

B4 ¢ Optical fibe #4s ¢ ¥8 ST W |
(i) Single mode fiber.
(i) Multimode fiber.

(i) Single mode fiber : W% ¥¥ Fiber w3 wafim
@ <@ mode(ii) Multimode fiber : 4% Fiber
Core <% dia 95 & 50 — 200pg €3 TR WCAFGH
Moded signal T 23 | 37 AR 92 gFieR W W
(i) Step index fiber.

(i} Graded index fiber.

(i) Step index fiber : @3 WA= fiber @2 Core 9
wrersfErs «3E signal T FACS M |

wfeafiefia=m | EEE



| Optical Fiber |

5 | Optical Fiber 3wt & @y
%51 ¢ Optical

Fiber =M 4% wrw wonyra

Transmission %3 fEene 935e cable WY glass or
plastic wa 2ot 7\ Bum o e sl oo
T, S HRnfere (3x10® m/s) S O

¥ Angle of incidence (l) eI critical angle
% (BLE (9T W O wiema ofewem m, s qe e
Optical fiber 9% e cite T foy o Wi

dfenvmmm
central strength element

cushion layer

copper pipe water -blocking
barrier

steel

strands polyethylene

cheath

Optical Fiber 7 &b & srzadt fooa oo &

Core : 3% Fiber @3 Transmission region ¥l (43T®
kLo 1o vad W | 9§ ¥3ei Core el Fam @
w1 Transmission 9% e ¥9re *Mwes | Core W dia

usually 50 to 500 um “¥3 I 4F |
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Cladding : Core 9% vgfitas W% Cladding =, ™
W e e Core 1 wwTe afend e (T
fea | wPRm Cladding 2 Core<a Optical boundary
W9 Core 97 7wy Wierwdd afmars Core 9 ke
[ ofs ¥@ | ¥Y ARVE GONCH AW W ARR
fewten wwos AR leakge (403 TW I

Core and cladding (% %@ Opticale wave guide fa
light pipe 9% = /@ 93 1

Coating : Core-and Coating &3 A13@ wed 5B WIS
wars Coating 20 | ¥4 wRTe Plastic Coating T
Az, WY Fibre @7 viTERE N4 o 46N W N (A
a e firca wie @2 1 Coating ¢ Jacket @ Ttm |
39 plastic/polymer Wi Yed ) ¥R @Y 250 to
1000um =ru 4% | Fibire optic @2 frequency range
40 GHz to 360 terahertz (3.6 x 10™ Hz).

3 | Optical fiber @7 v ff

%57 3 Optical Fiber 93 o7 &

3) Mt s Grembn afstrm o wom cfétrA

e wen | wre wers 5w Hremihre ome a9 A

TRrarys @feet (500 weibem PR FTeIT I

WS WS I |

) wfem TRM od WME A Fd{ IIW WD
Byt 7 Fferes w2 wrarRe/e | @F srndefh ofedice
wgmeen | O% weifbom wiRam tedire ¥ I |

o) e wikaraef wigs e fed-fifie 7w | o
Toefiom ToRfrmm™ w6 71

8) wefbem vRAR A GFIrew W ww R ade
T e i Grfis w3 9w |

e) Gt a fafrewa em Rrereliamer e AT |

) e TRAR @ (A TS A |
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(i) Receiver
(i) Antenna
(iv) Tracking equipment

e T R R W M SRR W g

e ¥ "
f i
} .

L
| o i ‘I fwa [ S { Baitetoard }
ViR | LT i

afit 1 o are oril W Transmitter W Hry base
band signal (unmodulated signal) ¢ Encoder sen
digital signal @ convert 1 oy | g digital signal ce
Modulator St wiien Modulation 4 ¥ A up
converter a4 AW up  link wa e scuterite
frequency co mvihea ) oy |

wesd Diplexer @ cawin wed high  power
Amplitier «w Mo signal «a power level ca sioneeie
wiet e wal w0 polarizer Duplexer @ wim &
Transmit 3 frequency 9@ Receive o frequency
¥ WA interfare =1 WD T QY

i
:

e

Sviafte Receiver W Antenna &% SR receive
@ signal duplexer € low noise Amplifier «a ¥
Receive @ signal a2 Strength 4f% =l e
nNOise CHE FAF TG ST

ag4m 9% signal & down converter AW
demc::lulalnlr q# TN demodulation w¢8 ¥4 signal
¢ digital form @ faru wen gu | Headfie i digital
signal ¢ decoder &% Tiua base band signal @ wnag
RCIR LN

1 Earth station @3 Antenna a7 AR o 31
|

Baw ¢ Earth station @ I8 4¥% Antenna @3 T
Transmission @< Reception % ¥76 331 X0 | Antenna

OPTIMUM®

> 537 1<

s 5% el gain, Jow noise temparature 75
i 9% e 2aferdy rgre wre wrm

Earth station @ yre 5% swm Antenna TR
(i) Focal point feed wummn parabolic antenna
(i) Cassagrain Antenna,

W2 BATH 3V Horn @ phased array Antenna

8 e W W ¥ a%0 parabolic dish antenna
8 A R T

Antenna H.P.A ¢ output 228 =8 signal ¢# focal
point (feed ae) w2 fandes waon w | wm o Iy
Fend parabolic reflector 62 ey efegfing g
ulafuts wfgrn viea |

AWE Wi Antenna o4 SR signal reception 499
i signal wave o7 a0 reflector 99 Yt reflected
YN antenna 44 focal point 4 WY wom @ feeder gt
WM fEE GIn LNA 23 Inpul & HTA% S08 | SO DY
parabolic antenna ='s 222 ¢

Yo | VSAT g srfenndy afiq 22

564 2 VSAT 29 very small aperture terminal @4 »fipy
*1 IS Low speed data Network a3 o= ffeg stem 3
Multiple Access Skom »=fve ag w7} Earth Station ¢® .
VSAT 4tn

4 C9IZ % Anlenna TR S0 W W A 1.2 to
2.5 Rim aa @1 GT 92 we 15db/k° €3 oo % |
40 C @ ku Band U920 50 1 VSAT &€ 7Y Host
Computer ¥® MeRTs $5a Mare ow qaadl YA e
SR

VSAT @ e (o9iu ob=ow 3mw Star Topology
C8 YW US| W SF o a3 e aufee User VAT
aE W YT e R VSAT 8 data
broadcasting <& 2-way service S=7 @72 o1 ¥
AL T AW
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fom e il T (0 User %% (8 Massage 51 @1l
(Telephone/Internet araym =) = @ fafy
Terrestrial system S94 optical fiber, co-axial Zerfir
ierew Earth station @ cof@ %4 <0 1 Earth station «
signal 4= e processing @2 7 %1 Up link

frequency (5.725 - 7.075 GH,) faa Satellite ga
BoR (HE S

Satellite @& Uplink frequency @ Receive ¥t
downlink frequency (3.4 - 4.8 GHz) convert ¥
GeEBeermd WA | werlicy o fmmm Earth station @3
down link frequency & receive @ Terrestrial
system @ WMITH user @ fel (wad e weiEd
Satellite communication system 18 % |

@ | Satellite cartTITO Rt g fore?

7 3 Satellite wnfawmm o sl 9w comtomra s
cafeq e Fmices g @ @ 1 @% system B1 fiert wfi
g B fdai ) om o wwele wepn @ fag

Satellite Iy H<e] HA &5 H4TF Channel A3 J4TAH
S (4 A AT AT YW

(a) Terrestrial relay system @ (% (0T S4¥@ point 1o
point carsiz Y O Satellite relay feme werem
Ty g fos T o) feqre Tew fre are s W o
H1STCS =T |

(b) Terrestrial system @ CU¥ILA &3 COIMNII L E LR
gy YFIET FACS ApE AW ¢ YO AT I
Satellite system @ base station (¥ FFTIEH AR
FACH YATER T4 AW R QLS SRS W A |

(c) Satellite carsieai wdt-foe fie fme weeme @
&% system Terrestrial network system <4 %9 G- o(Bd
g e bl = |

» | Active 9 Passive Satellite @5 9047 CRRIEER

%o7 & Passive Satellite system @ signal ¥ HIA
transmit 71 % reflector element (such as parabolic
antenna) 3 ST reflection €0T@ transmit ¥ Ul
g Reception @# ¢%@ @ signal ¢3 T W e
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reflector element 47 T3 reflect w8 «¥%t focal
point @ R ¥ orW we signal @ receiving
section « *fI¥TGN 0 |

wnRfire Active Satellite system @ directional
antenna %23 ¥4 (reflection = 9focn i) signal
(* transmit ¥4 %8 499 receive T 2PN reflection
WIS | 932 receive T 1 receive ¥ signal 4@ power
o fafeg =tem Active electronic component 4% )
Amplify= 0

q1 7@t 74 2 Router, Gate way, Bridge, Base -
Station

w1 1 (a) Router : Router 7 <01 Hardware device
u Network @ 7ty w7 work station < fiwml 3%
%78 | (1 work station data PTC ) T STRCy 1M
wure (% Address check @@ Router data c# FffR
TECAY (TN Y B0

(b) Gate way : {27 f&i protocol ¥ Network =3
ang coeTone e aW (1 AN e ok ™ Gate
way.

(c) Bridge : Bridge @ @%% protocol T¥ Network
system <€ ST CTNA GO B 93 I90 e
E2L il

(d) Base Station &% ¥7@ : Advanced Mobile phone
system @ #Tef cell fim 43 group @ weF 1 ¥ cell
o172 9T C 0% Base Station | 4TS computer e
ey e Transmitter @ Receiver % | Base
Station ¥¢ satellite @3 transponder €3 M
frequency translator farIR o ¥ 1 2@ A cellular
phone X% ®4d MTSO T P (¥ cell =3 signal
1% ¥@ @3 3@ & Phone @3 w cow Fdfre

Channel @ (a9 F1 |

v | Block diagram 7% Satellite Earth Stationdd
fqr e |

%% : Earth Station @®% < Satellite 94 0T B9
e w0d 42 Satellite TS B4 A% ¥ Earth Station
AR Sub system & F e |

(i) Transmitter
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[ Satellite Communicatioy)

31 Satellite Communication system e f¥
.

®e7 1 Communication system « Repeater fona wrage
%R 20 36,000km ¥ ffelre smes fyr wifem o 24
R g R Bane® Synchronus Satellite 3
wde Satellite @@ swm {fFSre g Uplink frequency @
uets Modulated RF signal @ @@ w2 a3y &

Downlink frequency @3 myte 4R¥e Earth station v «fa
o i

Communication 4 T[¥%S Satellite 9% RF Repeater
T long distance communication & Fysree s Swum
oo Mo FFee 3w 1 g e (Rl e o

e o dn 1 W i@ o v @ Gt Yoo
Geostationary satellite 7t |

Bg4 frequency range 4 GHz <0t 6 GHz 31 wire 1 33
a4 57+ ¥o% Transponder.

R TS signal @ Satellite @ transmitt T9¢ QS
Uplink @3 Satellite &= -7 signal (e SR T9Y09
downlink ¥ 1 89 solar energy Wat #fastiéns |
31 Transponder f%? Active satellite & Passive
satellite 97 Ty =iy B
857 § Satellite #reme 9w Bemm WE signal T=H
Amplify @3 AW (#E4 IR WA AIEE W GG
Transponder 34 |

Active satellite :

(1) Active satellite electronic orgfEd e 7% |

(2) @Z satellite @7 carmamt A<y e et |

(3) T 7§ goT caont s FmE s eEs W

(4) 3q wqformm AT Y GIE W |

(5) TT7 fovg, Mgl o Ged wEenfs ohewm A W

satellite W& SFUTA HEAP |

(6) Tz Bowwt Frae cuisranst A<y 4 A

Passive satellite :

(1} Passive satellite “fewcTa Ffe g @A &
w74 | (rwA- ECHO w9 wacra ffin afeners |

(2) «@% sateliite @ anweart sy Afu satellite 9
OO AT T G |

(3)  %a spere v BORCA 445 T

orTIMUM®

(4)
(5)
(6)

2|

R 1 ABta curtionm) ayrgr
B Syl cwt waenfs vien o,
T B UG Crenonm A g v

Advantages of Digital satellite

communication.
®aa 1 Digital satellite carncaresra #fan Fiey cremt v

(1)
(2)

(3)
(4)

(5)
(6)

(7) -
- Digital system @ TG, T @R et wrd Station @

(8)

(9)

(10)

(11)

wew 6 favg Multiplexing *rsfs szam

9@ digital signal ¢ I Ffeves i a2
wa) e wrgfers «ffasern wwm s |

Signal @ noise <@ c¥ta Digital T3¢ fifen o
H{5En %1 U U Analog system < FEIR T4
w20 Detection € WM I A1 1

iy g ¢ B frgen :

Privacy of communication.

Digital Hardwane wrfeiel F¥ret |

T WEEID (UM AN RS YA

Noise @ distorsion R =g <& 7 Digital
oo ice s o

Digital signal c= coding 31 7% ¥ @1 2 forg
@ O T 9 HLH |

% #efere signal (% e TFATSIEE 91 4 |

8 | Satellite CIPITAICE YAAMS ey

L g

1 Satellite T, cnn geiwe fEws, Fowee

AT (I W SRS WA I@ TP wAye
Satellite @2 sfirs faram earth station €3 1w
Satellite communication system &3 YIS ST

QT e ICREETE T T NG Y ¥ -

> s 1<

'/"h'!cﬂl:
5§ ateliite
Asslein g
Earth Station Earth Station
=5 Tervesital
I-:;r-drhl Systrin
User Usar

Fig : Satellite Communication system 4% e 39
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a¢ | AM Radio Receiver or Super heterodyne Radio Receiver &% 26 Ghih o a8 «f4 34
|IDUET: 06-07]

51 3 RF Amp @2 wnaqix Antenna & e ffeq wem Radio frequency care @fSs Irequency @& 3R #22 Amplify
TR Mixer stage (888 3 9 |

! Mixer stage @ RF signal €& Local oscillator 2 s Besti High freq @3 3t heterodyne action wbre
=g frequency T¥ signal T3 ¥ @  ww® IF frequency 3 1 32@ Range 450-465 K Hz @ 1t |

RF Amp @@ yram «2f6 FFR w13 freq Amp 390 70 @t signal <fond sn @
Detector stage @3 TR IF signal 2208 Audio signal & g% «a filter 331 20 |
AF Amp 93 Srqm3 Audio signal & Amplify 3@ /S a cid 3190

| Antenna 455 kHz

RF Amplifier | | Mixer _.l IF Amplifier _,‘ Detector || AF Amplifier
/ 3
/ e ;
_} Ganged Local
e i e sl e ) Speaker
Tuning Oscillator
Nt
=0

Fig:— Block diagram of AM/Super Heterodyne Rx

9% | FM Radio Recciver 9% Block diagram @ 3@ 3 ¥4 |

®%% ¢ RF Amp, Mixer, Local osc, Detector, A.M. Amp, AM Radi o receiver 47 76 T8 30 |
Limitter @z o1& 237 |F Amp F 7% FM signal 43 3% Amplified veriation ¢ Remove ¥4 | (wdre s

54 ®@ constant amplitude =" F9) Deamphasis network sound signal @3 trable effect | 3@

Antenna
l¢——— BB t0 106MHZ —

RF Amplifier }—| Mixer IF Amplifier | ] Limiter || Detector | | De-emphasis
network
; 3
i ! b
/ I Local == JLANER AF Amplifier
! Ganged _ _/_| oscitator 1

Tuning
Speaker 5

Fig - Block diagram of FM Radio Rx
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1 93T AM e ivfitr O FF SN S W fH
Bau:

Radio Transmitter : Master oscillator fomea wafl Crystal oscillator 345 2 wg @#® constant 63 carrier freq.

generate W
Antenna ‘

Master osc. Lol Buffer Amp. |—a! Harmonic Generator AM Modulator Power Amplifier

r

w

q—{ Audio freq. Amp Power Amp.,

Fig ~ Block diagram of AM radio Tx

Master osc. &1 Hermonic generator (¥ 3fa «fasters w901 Master osc. Loading effect ol | =18
Loading effect @ minimize =am &7 Buffer Amp 9% T | Hermonic generator & 9=f3 Multiplying Ckt T135®
| AR HNEG carrier signal = =T S Amplify 31 % Microphone @ T7ex sound signal ¥ Audio signal
onvert 351 =% | |

Power Amp @ Trts Audio signal @@ Power level ca ey,

Modulator 42 T Audio @t Carrier signal @3 w1 AM modution #> 2| ¥ Power (3 JH w3
Antenna 92 Fia Radiate @1 %3

8 | % Tuned radio-frequency receiver 9 block diagram @ 3t 391 391

®&7 2 5w @3 Tuned radio-frequency receiver (TRF) radio receiver @@ block foza crimen zome 1

Aenal

1st RF Amplifier 2nd RF Amplifier Detector AF Amplifier Power Amplifier

L

L

L
h 4

s 3

/7 Ganged "5
SRS e A e e o MBREL
Tuning 5”"‘"‘“5

Fig:= Block diagram of TRF Rx

«¥ fafiromz 26 41 o RF amplifier stage <122 1 Tuning % first RF ampifier stage «a g wugs | % fifferbe
broadcasting frequency (¢2e->v0¢) KHz range 93 (8 (313 station Frend 371 ¥m 1 Station selection ¥2R tuning
##0% wrm oz | High Srremris ey a3t e selectivity *nfig 50g 1 1 ars auiksy afeadyie | evms qm
mixlure stage 7«2z #41 2% 711 Tank 7€054 band width 10 KHz s ermwrse, fay 1 g2 =1 1 9129 @& @ local
oscillator #1% 172 @« fga IF signal =3 wara | v fefeg wnfoma Gpramadi

_Rb™ tuned #fEisféra band with fefsg amacs @

OPTIMUM® Z_ﬂﬁ frafitfiree | EER




¥ Filtering a3 o e wfraeelin de voltge *mew w
18 capacitor C; a# W89l oreicen oure |

G =i @2f6 blocking capacitor ¥y U
audio modulating signal @ bypass @u fsy de
(STODECS T 070 1 e WS s o s
aR WS value W TN | WY O ST
WER 1 Headphone electrical  transducer. um

electrical energy & mechanical @ =18s s=tfifts e
T

%0 | Super heterodyne Action @7 7o wpe?

B 1 730 7 signal frequency wfirs Tty WD
frequency & ™R wm ez Heterodyne =t |
Heterodyne <3 ¥ 7g= frequency AR zemm sfie
Heterodyne Action s | By frequeng @3 Range
Audio freq Range 43 8+ zw = T30® supersonic

frequency @ =y W ) fme Super heterodyne
Action %1

93 | Super heterodyne radio receiver 9% YIS
fare

®&% 2 Super heterodyne radio receiver <3 s 92t
53 signal frequency fiffs 3fm «3% 7% frequency
7 =W “rsfEr® heterodyne process =01 1 Heterodyne
a2 ¥ @ 73 frequency 7 @ w10 =fSe frequency
Range <7 $+ta 70 ¥f®m 2% Supersonic frequency
z @3 w0 4% oA Receiver ¥ Suspention
heterodyne radio receiver 1 FWFA  Super
heterodyne receiver 31 |

4% ogfers RF <fmam Input stage 43 Ry
ffeg Radio Station %&e wrte RF Signal &3 4
wrefee v e signal (¢ AT FEW Receive ¥ W
«rae *Fwsl Stage Mixer Stage 9 (aifes = 1 5% Mixer
Stage @ RF signal w3t local oscillator stage 2309
= Jocal signal «a 7fZe @3S 2N 433 74 signal

& womafes w e IF signal T 1

OPTIMUM®
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IF Amplifier Stage 9% IF signal faffe 2&m sl
feSw stage @ wm ) fixbha stage @ fadéds IF signal
@0s Audio signal amgE a3 w1z Detection T 1 Wg
Audio Amplifier 43 wrgen feaffe 20 loudspeaker @
m oa® W e @ Tt a9 Superheterodyne
Radio Receiver @ 1priifis

331 Image frequency 7#s f& 33

¥t ¢ Lmape frequency $ (1 (¥R 77¥4 receiver 9%
ffi? station @@ & tuned T w4 QF.'F station aijw
o +New W 1 %W W4 super heterodyne radio
receiver @ f@ IF signal tod =@ w3 T 455
KHz « @ ¥m 3 station f&3 carrier frequency
transmilt 3RTE mixture stage € heterodyne action
<% fie IF Be% station 9% &0 059! IR 1

w3 36 station ﬂﬂwmmmmmﬁiﬁ

station €3 f carrier [requency fc; @ c; €% local
oscillator frequency f, T 9@ |

fey = 1710 KHz
fc2 = 800 KHz
fo =1255Khz
- fey station a2 WA IF = fc, - fo
- (1710-1255) KHz
= 455 KHz.

.. fey station @a w IF =f; - fe,

= (1255-800) KHz.
=455 KHz

ean §9Y station % w7 1F 0w
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Carrier

spacing 10 KMz 200 KHe
Intermidiate

—— 455 KH:2 10.7 MHz

IF band width | 6-10 KHz 200-250 KHz
Audio band |

with 3-5 KHz 15 KHz

o1 Radio Receiver 3ffne fF 3 By v sz o
f& Ry

T : Radio Receiver : Transmitter (W% cRage
Signal & I TR o @ device S W EE Radio
Receiver amm |

Receiver @2 &R T T desired {'ﬂ‘l’ﬂtﬁ'ﬁ}
Fitam @ 4% 3 92t undesired signal & ¥ iam

“T8TE amplifying ¢ demodulating 72 loud speaker
< *fF2 BeerrE |

Radio Receiver Rfeg s aor o | 3vwffowr cwoer L]
YAU® receiver "haur g ¢ By

(1) TRF- Tuned radio frequency receiver. '
(2) Super heterodyne radio receiver.

Super heterodyne radio receiver I8 Harscy ol
qe%s @1 Modulation @z B2 fefs =t fom o
Super heterodyne radio receiver T 9103 §

(i) AM receiver

{ii) FM receiver

(iii) SSB receiver

4 | TRF @7 wifaaefe ff

Bea ¢ TRF «7 op(fauT 2

1] Stability s =1 1

2| Band width ~frda 21 |

3| In sufficient adjustment frequency

rejection.
4| Super heterodyne receiver 7 Afanrefd a3

receiver & “1aEm YA« |

MW - T
OrTIMU > [ 331

g4

by | TRF receiver ¢t (v 1y fory )

Bon 2 TIE receiver i s o 3

1| Recelver @9 sensitivity & am

2| Image frequency Beor wrs ofma A |

3| Signal to noise {s/n) ratio 3% *tm |

4| Receiver @ antenna 74 coupling T4 o %1 |

5| Heterodyne action 4% ¥ (5am frequency M
e wu :

6| Local oscillator @2 high frequency 91ZiTe receiver
antenna WAl T GG 91 @ o w aferaie
etz eren a1 v | ;

7| Selectivity 3% = |

ud | Crystal radio Receiver 97 circuit diagram
WG T T e |

Ba% 2 Basic crystal receiver 3 wéuw ffirem fioma
crystal receiver T95s W1 @feg OIS 147 4% GNLA
GG a0 e¥ coil LI @ RF Fire Beg =m )
Tuned #f#se myrea

Modulated
“ selected signal DC & AF Signal T
T M— u Ty T, .1
i N H‘Hﬂﬂal_l \r _ 3
4 % :

S FL L i Po

rﬁ{n’éﬁftﬂ Radio Receiver 1

equency fr = m % tuned
afaul RF signal 223t w0 1 Tuned capacitor C1 ¢ *ffadq
sfaul wning #9 @) 433f 3= 2w demodulator
stage @l 9% crystal rectifier | 9% vwta (W RF (3%
a7 @ 7 Crystal rectifier W Audio signal @
sAs Beaa afan o (Crystal rectifier B g RE
signal @4 “fafls gw wREws Rectify 3@ 1 Crystal
diode @@ WEGRE wafe filler capacitor Cy €T Wiy
sfaadaim 2% frequency carrier signal @ A
¢l | G rectify @ DC component (3 (1108 AW

il
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Parmanent Mag

Py |
.1

fom 3 oo Bfem fiffem

bo 1 cfes IR e e ey fie coee T
ot st St

B3 3 SRt e S R e @R ot B e
T AWM A MR (@9 T FeoR @ o
TR ) IO 93 @ G @ wgel
Bretem wgers T w9l fon festy e wace
affem @ Il ofs a1 T Ifn B
GfSTG e o | RF a1 @i Fmmom Steength
TR W Fear RF axfienm o whie RF #ems
axfren form o @ s TR el Gmio
TR = RF ~nowrger geu swes | G W
@i faem R Tom wnfiwe Grcea® Stability zem
TR | TR e §few med e Geemorh ofeds
T T TW WOAR S 41 | (R w0 FERm ez
IR T @ | vEuCEd Agreiot BeiEEE ofad am ae
@B Tt ¢ T TEEDY @3 T Ao I | 93
Drefatrae figre wemefe famns @

(1) Oscillator or carrier generator.

(2) Buffer amplifier.

(3) RF amplifier.

(4) Audio voltage/power amplifier

(5) Modulator.

(6) Antenna coupler and

(7) Matching element.

Types of radio transmitter :
e a fwfatmrs oft o e T T |
3 | T et A (DA A e ofEa
fEfe =2
3 1 #féer Taw fefa wea 1
o | Brer area Ba fefa v

WreTTe S Bl won wiam o 49 2

{a) Amplitude modulated transmitter. k,
(b) Frequency madulated transmitter.

{c) Pulse modulated transmitter.

frem® e B fofe s Dwfilree arienfe & it
LUl - H

(a) Medium wave transmitter

(b) Short wave transmitter.

(c) VHF and UHF transmitter.

(d) Micro wave transmitter.

©8 | AM 8 FM Transmitter & 3047 <y f |
L1

AM Transmitter FM Transmitter

1 8 Transmitting |5 | (8 Tty Bbot
system G frequency | amplitude = constant

constant i« | A e Gremri
amplitude co “fiads | 1R 331 @, o3 FM
T o wm@  AM | transmitter ¥ 2|
TR T
3 1 30T QFTErel MEE | 3 | AFT AP (WG] ARG
T[S TN T | S S TG |

o TGLT GT M o1 IWE  GIENE
ceom e snawmce | PomeeR new  Ralife

fadffes s TR |
(8| 377 noise ¥ 3 | 8 1 1ZW noise (@ 74 I
9 W | g |

¢+ g bandwidth | ¢ 1 %22 bandwidth 39 |
(a3

s¢ 1 AM 9= FM 9% parametter offt firg |
%2 2 Parameter of AM and FM radios :

AM Fm
Parameters ) :
transmitter | transmitter
Carrier 450-600 881-1079
frequency KH2 MHa
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movable carbon electrode
fixed carbon electrode

{iv) Carbon Granules{v) Mica & Silk Washers

H"‘-u—l-"“
l\"'l-——l-l"‘
“--.._.-"‘t

~ ‘ 3

d  Fig: Cubon Oranule Telephhom e Thanamitter

T. &9 YA 3 79 @ Sound wave Diapharm &+
W @ VA Diapharm 93 Wm¥ movable @1
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¢) IR (B & GHCR T |

&b | Carbon microphone 9% R ey

beas

3) B4CS WEA power source SRR

2) 3502 modulation % ¢¥7 ¥ distortion ¢ T |

©) 345 steady current 43 #TITEA W | "h’! steady
current (@ enerzizing current ¥ | zner:i:lng Ple
dead ¥ YA W |

8) «a response f@ 7 |

¢) e harmonics 7[R @, ma‘{ﬁmmmm |

) B0 geemperENa (@4 distortion 7N WH |

3 | Modern Telephone Handset Receiver 4%
Frdand forg

Boay adud o Ol e TGRS, ars
awfs - cuferen SO A ol M owoad @b fape
ofafie | mererein G 9w Befetmen Treliem
aariine %S @ TEl wE |

" Telephone Receiver @ %57 3-

3) Parmanent Magnet

3) Electromagnetic Coil/Winding
o) Protective cover

8) Flexible steel Diaphragm

Telephone Receiver ¢ FTderH 3-
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(i) Radio or Wireles Communication system,

(i) Line Communication system : (@ Communication
system 4 (¥R Physical “¥ v information & 4% ¥A
T SUEA  WWE-SWR ¥ W R Line
Communication system 3™ |

(i) Radio or Wireles Communication system :
Communication system 4 Space <8 YW1 radio
frequency wave use ™ (¥ Information (% % ¥
BT WEIYRR WHH-E9R T 0 O Radio or Wireles
Communication system

e | Public broadcast service f¥7

TS ¢ wERTECR T oeRe Ry, frstpere, sam
*FE2=IC2 W WIES communication system @ Public

broadcast service ¥ |

Public broadcast system 227 3
(i) Radio AM broad casting.
(ii) Radio FM broad casting.
(iii) Television broad casting.

w8 | Basic communication system a3~ Block

diagram W3 33 T Ae |
Encoding A Decoding
Modulation Distortion demodulatio
Transmitter ;, Channel |, Receiver
_T—_ et | 'y
. . -
Information Destination
Source
Nuoise Source

-

Block diagram of basic communication system.

(a) Information Source : (WMassage @ transmit %1
a3 oy Information 1 W @3 Information
e electrical signal wreTE Fmefie @ | (1 FH
Information & ¢ 7 (¥ B TR electrical nature
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> <

o aviefes wey Gree wn  w@ e ST Transducer,
Audio, Video, Data signal etc. Information signal &2
iea i

(b) Transmitter : Transmitter < T information '
signal @@ carrier signal @ 7Mea modulate ¥fim signal
o wradf oA corrm @ o faflg B0 modulate ¥
% | crwA. Amplitude, Frequency phase I3t Pulse
modulation, power @ ¥ fofs Im 3 W
transmitter ILHE T 1 99- :
(i) High level transmitter
(i) Low level transmitter
() Channel ‘& Noise : Transmitter (¥C¥ c2r¥{F® signal
@3 «s® ¥ carrier frequeney WK®1 R WA
transmitter (C¥ WIEUS station ST fog om® | 4%
carrier frequency 98 range (3% 9% UM Channel
7 | Noise TR «qaf® electrical Unwanted signal 7
transmitter and Receiver & XU CTFIATLTH A IE
(d) Receiver : Receiver @ ¥7 TR Transmitter &3
faerdre | Transmilter (409 (4I5S signal & 4T ¥
g2 werdie modulated RF signal ¢ Orginal signal
(e det'éctinn 4 | 03 aER ¥ signal (& Transmitter
@ o oea Wefee message WS 1 AW |

o | Telephony e ¥ 3!

%% 3 % communication €7 9% 43 sl TS
transducer 93 TR #E electrical signal 4 HTaR
wz <3 PR v2Ty transmit ¥ W aW TR
transducer 43I receiver ¢ electrical signal
% g vl | Rgee oS a1ee Wy T, 8 R, YT )

o

%1 Components and Basic principle of
telephony.
Baa: Telephone system @@ =R T components
-

(i) Transmitter (T,)

(ii) Receiver (R,
15 3

(i) Carbon microphone

(ii) Diaphram

(iii) Carbon electrode
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Segrd 1 Signal 1
Signal 2 - ?—W Signal 2
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' - - _Synchronization " o

Signal4 | S i
Fig - Time Division Multiplexing (TOM) Signal 4

<33 51 97 speed 3 uniform TN CERA) transmitter < receiver end 3 @3 T04 FRETE] L1F0C
TR | 3R Frfire e v B wbeafar v G i @ oo fenfgfi we W 1 avv Tieem
TR G (@ segyd cw w1 Beew i Grefr R TeRs | gse TOM rsfees Bt %s
TIR T W 1 9D 97 4R TErRGEE 1¥5 ) T T Synchronization €3 & fAf w1y x4 Synchronization

pulse / c¥ams Bt transmit =%

¢t | TDM *1%f&3 2778 LPF wegie o0 0 &7
%ot : TOM =sfsn Tl LPF 2273 wfem afefd wrale
Fremmre (o s e «five

¢» | TDM *%lers 335e Fthte 13m4 31 f#7
T 1 TDM ~mfers qrage o &F e ergf
735 W s AR o o @@ s Bt

TR WIS |

%01 Communication Network &7 RfSq e
Telecommunication Network o =% |

T#7  Telecommunication Network system-4 (7 73
e AFYH S WY signal transmit T TH STAAE
«=z8 Communication Network a1 ffedice G
czm=2 Communication Network 2Fame | %7

(i)  Radio Communication Network.

(i) Television Communication Network.

(iiiy Telephony Communication Network.

(iv) Telegraphy Communication Network.

(v] Microwave Communication Netwo rk.

(wi) Sattelite Communication Netwark.

(wii) Telex Cormmunication Network.

(wiii) Facsimile Communication Network,

(ix) Radar Communication Network,

OPTIMUM®

s> 1 Basic Two way radio telephony system 361
|

s fm a%f% Two way radio telephony system
@z 7gwea block 51 Gi=IGH 20 | BTS Srers FATE W3l
transmitter @R 90 receiver 4P | FMY I m
#R | & A JH7E Two way radio telephony svstém
T

’ s .

'g Trammitter j? Reener jl
[F[ - |0,
2 Q\ Nt

43 | Communication system (¥ FUSIL S+
T o & 7 St 39
%a@¢ 1 Communication system (¥ Yerez ¥R ST S

14 | Y-
(i) Line Communication ™ T9 WRITH TN Q3 AT

Tumg Beon

system,
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@¢ | FOM &2 B yififs forg

€57 £ FOM =cwa 9 Frequency Division Multiplexing.

fox foa wfoumn Groewita >ifee wgeaf Fitam smypere

TEels AW (v g s e, wige FOM T
ufi 85 Tl Brrna Feres @

e, (.') =E {I +tme,, {r)}Cﬂm.t,f

e, ()= Eft + me_,()iCoswy

e\(t)= Efl + mee,,(1)Coswy

elt)=Efi+ me,,[)iCoswy

R @& el a3l awe A oo wofis o @
Ivfiticr w0 ¥ wgads Gem R @
e, = e,{l]i- el{l)+e1{l)+ e,(f}

€, = E{l+ mfe(t)+ () + 1) + (1)) )Cose
FDM *refers ofeft wgafts fitrene con erfinre aa
s e oot Grss @ faes ofim anem

@b | % STESICRT WG FOM =15fs rm #2)

Bw¥s Frequency Division Multiplexing (FOM): 4%
srsfire ofefd T av wdtes Ercwroufe fafeg o~ «
T W @ | SR T Fme 9% gwr ARG
e avfes T T 1 0% gefae e el IRm
Aofge Tgrerm ¥ T |

wnfits fifer 7w o geurs fifFsw W
% Fretrcs fabre wn Tu aag OafS crarrs fifie wg
g wfss = 303 1 70 0 e fafirem g2 WD ey
e P e amm

nif¥tha wam aefs 3fim g Fn @)
Bareband E
Signal 1 - B'm“m“‘: S J signat1
:7_,.—..-"?-"#‘:7
5 12 Baseband Adder Sublractor Bassband Signal 2
ha i Carrriet 2 Carrrier 2
Transmittes Recelver
Baxieband ;
Signal 3 . e Signal 3
Baseband 3 A
S:Is,nﬂl 4 i Carrietd Pirsiard > 5"5““
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T :T!me Division -Multiplexing
Differ

(TOM) e Bidn fofer Tt @ Tgfoe Fmamre wnfinm R e
ent Time Interval 4 aﬁawﬂnﬂmaﬁmmﬁwmwwuumwat

wﬁqmmﬁﬁwﬁﬁwmmmﬁmmﬁhmﬁﬁimmmwwm

&% System 4 mﬂﬁ?ﬂﬂﬁﬁmm
51 v e ¥ Signal source @
transmitter &% carrier ¥ modulate ¥ 1

wRT5 WU TR STmer W 1 98 System 9 &2f% Time switch
aafs FfR 7w switched ¥ T €% W@ Wog WL signal ]
%26l Sl position @ connect T A feS P B transmitter

@ urg 1 &% ofeuf time switch @7 T A WE s W system 43 proper operation &3 & uniform

speed 4 ¥ | aafb signal tr
connect T2 O I 17T g |
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forn PAM wave gz only +ve polarity W% Greeg B
single polarityPAM amm | Bars Ffe wme +ve DC

voltage uin ¥ <Rk 1 WM -ve polarity fage
TEUNE |

PWM / PDM :

28 ff 9 %N Pulse width modulation or Pulse
duration modulation 1%% Pulse time 42 a3 *%fs |
@ Modulation +4fete Modulating signal w
instantencous value WP pulse 9 duration T
width "% =7 I W PWM a1 | wdie @B oxoa
Modulatary signal 4z voltagews = =% ¥4 %4 pulse

width®® 39 222 1 8¢ pulse train a2 Amplitude >a#
HUW ¥HA |

|

Fig- Waveform of Pulse Duration Modulatien

-
-

e

RIELIL
(1) Telecomunication @
(ii) Voltage raereby fipna
(iii) ADC frmea
(iv) sfEe e fEfGa Brwy defire |
PPM : 33z *ff #rw =0 Pulse position modulation
(PPM) @ Modulation #%ft® Modulating signal 4w
instantencous value STANR pulse <7 position *fréA
T @ f5¥ pulse a7 Amplitude 432 width Fenn
9T ATE STTF PPM T |

a2 wari@ Modulation-4 Transmitter 93 output
power constant ¥ | fay wrifa 2o Transmitter a
receiver (& BTSN Synchronizing @3 SR =W |
PPM, PWM cts wft wgre twdl 241 %egd 1 PWM @7
+Ve going narow pulse (¥ leading edge #%1 43 Ve
going narow pulse ¢ train edge ¥ | Only leading
pulse ¥ Modulation ¥ 7% | Diode clipping circuit
9T @ Modulation wave (3 SFEl ¥ T

Receiver cirecuit-o PPM demoduted ™ PWM
pulse train 2= = % | W OB = srETE S0 flip
flop @ bistable multivibrator Trg PPM pulse offta
multivibrator @ trigger 3R PWM pulse train o9
A | PPM9% position Sl PWM pulse @ 1 |

23 | Pulse Modulation 43 Tagef g |

(i) Signal &T® 417¥ AW Noise & 4% FaR o)
pulse modulation *=5f& 935% 71 -

(i) Pulse Modulation WY S time division
Multiplexing %3 35 W |

@2 | Pulse Modulation v Jfnefer fs f?

(T

(i) #72 Multiplexing equipment sff g7 =m1 |

(ii) T2 Power 476 %4 € |

(iii) 297% c## Repeater 47 4oumem T 1 |

(iv) 9= carrier 97 wvew fafey @@ signal @
transmitt 21 W4 |

(v) 4% *msfare Noise effect ¢ wnmms wy
PAM system Use %1 20

to | WBcafan T 9017 Rae dunesigeT Ry

Tet ¢ wwfie TEUNGS Giee “R=fiE interference
0E 9% e 4% sIeR wy fm cdrq waa wnsfre
ﬂmﬂfﬁt il

donerel @ Wi wE fivne ome =R ol
Pitatens sy o e Brfin aoume 2w e
WG s TG 3w erre wirafE eoree |

8 | Mrefie ¥ oo « o fm

Bay @y uB g ¢

() Brema® fefoam wiftefi o1 FOM

(2) 573 fefem mi@rafiss =1 Tom
@At sfefere FDM @3 fefGm aefers
TOM TRz 9150 )

wfrfitfrem | EEE
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84| Signal to Noise ratio (S/N ratio) 37w fs 77

®&¥ 1 Communication system @ %S 34 transistor
FET %orfa Active device ofra Input.g Amplifying
signal Apply ¥3 T s Output (e Amplified signal
“fewl a1 9% 3 device off1 oy 7 fag noise e

TR | A By noise ¢ output @ Amplified =i
T T10 1 g IR FE T

Receiving system <3 f&f&R Point « signal power @t

noise power A WAYIECS signal to noise ratio T7 |
SNR @3 ¥ (it gom =m |

SNR = H_g
G, SNR => Signal to noise ratio
So => Output signal power
No => Output noise power
8v | Noise Figure &
®57 ¢ Input signal to noise ratio wa AfE® output
signal to noise ratio 93 wETeTs Noise Figure a1 |

SJN; SalNs
— Network Cutput

] SN
Noise Figure = m

Sgr “mgrw Communication system @ 53 noise
I+ HET 1

g» | Pulse modulation Fics f& g7 29 fRfeg
e oy | i

®gg. ¢ a3 Pulse modulation T8 ferg 8 | @y
Analaé, signal ¥ ﬁfﬁ’i frem sl Coding fw Digital
signal o @ @ ¥ signal pulse train 4 %ﬁﬂr@
%1 @3 train *fwe & modulation ¥ Transmit 31

Wi
Analog “signal pulse train <@ Fomafie TR GO

sampling 30T 1 ozadirs Pulse offme v4a Digital signal

«a worafie ¥0 T8 w¥A oee Coding ¥ 1 Coding £5)
signal (& sinosuidal carrier 99 [T Modulate 3

Transmit FH W |

OPTIMUM® ,’

Pulse Modulation RfSg wom - [DUET: 07-08)

(i) Pulse amplitude modulation (PAM)

(ii) Pulse width modulation (PWM)

(iii) Pulse position modulation (PPM)

(iv) Pulse time modulation (PTM) -

(v) Pulse code modulation (PCM] -
Signal generation of various pulse
modulation:

Caurer

saimpling
pulse

Mﬂ:ll.hiu‘_
sipnal

PaM

P '—ﬂ—}l

MH-I ﬂ ?
el A,

fa

o | PAM, PWM, PPM %105 {5 7307
%z : PAM : %z gm wd Pulse amplitude
modulation @3 wmz Modulation signal & fAfie
interval @ sampled #@ T el sample 97
Amplitude signal amplitude =3 IT% 1Y efes |
3 sampled pulse o%T= cable =1 wire 3 3 frc
(7 T U 92 carrier 4% AXY Modulate IR R |
PAM SR 9¥ *rafers T am ¢

(i) Double Polarity PAM

(ii) Sigle Polarity PAM

1

e
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Jw = High frequency
Je = Carrier frequency
Jm = modulating frequency

8¢ 1 Channel 1% f¥ 3 Channel Capacity ¥7te
f& @ [DUET: 11-12)

¥&¢ : Channel : Telecommunication system @ @
Media TRTT T2 99 YA 2708 ST signal tofu aw Uy
wg® Channel 3 |

Channel Capacity : @™ Channel «3 w2y frm ofs
GT¥E Maximum ¥8 bit information or dats
undistored STgW transmitt @ T we® Channel
capacity I |
20 'C W SR I T 9 330 v Bit/See. T bps
Harlty shanon «% 1 ol 3

C=BW log; (1 + S/N) Bit/Se.
GUTA,

BW = Channel w3 Band width

S = signal a¥ e |

N = Noise 93 %% |

S/N = signal to Noise ratio.

84 | Noise ¥ 3z o g s e e v o7

®E¥ : Noise =W unwanted electrical signal Wd
reception €2 reproduction G interferance < fd
PR | 9T T receiver @3 speaker @ T =CHH Y Bad
sound @@ Television receiver @3 screen 4 snow 24

=
ST, TS %0 G e ga afge @fd

e Brrrwe frgs i@, R0 YA e W fre
ﬁﬁammmmrma—ﬁﬁ@amt@mmﬁ

UL T T A |

TS AGE TR S FA1 AW
3) wfzre scwe (External Noise)
3) wrsradia 7w (Internal Noise)
External Noise:
3) s wore (Atmospheric Noise)

1) Solar Noise

OPTIMUM® -

@) Cosmic Noise
B) Industrial Moise

st “ors (Atmospheric Noise)s-

ST FEen TS FRT (WA IEME uE
WY AW [N Mo Beery ¥ TS ATESOTE WA @)
nanfrs yru wgqea ofe BoRfrmcm W g it
e (Atmospheric Noise) 3t
Industrial Noise: Fw left @ wem wwe onme-
Tovelfiamm raw e wnad, o cowte M, yoord
mﬂhﬁmhﬁﬁmmmﬁmm
Eopigam reE 9 | 2
Cosmic_Noise: 76 708 ( 719 ‘lﬁﬂﬁrﬂﬂﬂm
g Cosomic Ray ome | Brram ﬁiltltﬁlt& fars wam
€% Cosmic Noise 99 |
Solar Noise: 0f #5s Saneta (6000°C) wem 7 e
wam ceferem o Sy Grranufn wome @ | Sy W
s cferre fpreon™ cefe firma™ oo i a
A% %8 BQ0TA W ¢ W T WL Solar Noise I |
Internal Noise:

1) Thermal Noise

2) Shot Noise

3) Partition Noise

4) Flicker Noise

5) Transit time Noise

6) Generation Recombination

Thermal Noise: - I=9i@e W9 IRGTW BT
a1 =ee 58 9E Thermal Noise <1 1

Shot Noise 1 - cifiesets foulm agm 1 Rerihon
#ayga FWn 95 qoue Sedy 1

Partition Noise & - T8t atae ¢ $11 Hrer wy 3w
D a3 fesfos e i e S

Flicker Noise 3 - fi wtwa s Gremafirs Grefadn
g% wgm Befy o % Wwe I0r I 6 N
e ome wriee fey Gremba e Rdie
Hl’i‘llﬁﬁ!il

Transit time Noise & - Grieroe v Fvem g=iffmer
2T (4 WY A O g PR e el LOad
(SiETE Ca W el BCA 9% st Sy
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FTEie +ve half cycle *iem ¥ww 1 C,, R a9 low pass
filter fEriR = o

¥ §
-

C; @3 gl @2emm high frequency carrier
wave pass WE "2 C; & 9% IR RE bypass
capacitor ¥ %W Capacitor C; 93 I/P @ & low
frequency signal ¥t ®T% 81 DC component fifire
= 1 (G v low frequency signal & cirs o s
DC component 3 (It® i3 =1 ( % DC component
resistor, R 43 it bypass T w1 @7 wm Fof
audio signal = wT=a1 O/P @ 1%

85 | FM Wave detection 9% & U141 97 |

TS § FM Wave wz Gpranrdiie +fesdsra Audio signal
<% FWgel FeRGE™ Giramm dfere wmw o 9F 9
gefy B%Ts M@ wage IFw Greoet Tges
arUEry WTETE TEPI0E 6TTS 4 FTIA Wl T IR
srurs et Mo 43e T et wenae W
=3 32 FM Wave @2 detection @3 PG |

83 1 Discriminator 7 3 3% &3 ¢ f& o Bz
e @7

®wr 1 FM Wave 97 Frequency wfradre @ FHG
e Audio signal 43 gl R e Afade
= T ST discriminator | 3370 FM detector 9

M EY |
Discriminator (& (44 FUL e i % -

(i) Single tunned ckt discriminator.
(ii) Stagger tunned discriminator.
(iii) Phase difference discriminator.

(iv) Ratio detector.
FM detector or discriminator 47 e 3

oPTIMUM”

> ]

(i) @w @ awfvs Bee w40 o FM
wave (7 AM wave & &HM98 T |

(it) AM wave % 9TIS detector a3 TIA
wisa fivam a wfass s

8¢ 1 Analog & Digital communication system
e Q@

©6% 3 @ communication system R Analog signal
* Modulation 9% WMGTR transmilt ¥91 T A @3
transmitted  signal (¥ receiver o W
Demodulation @ Original analog signal « wemefie
T3 30 ©1IE Analog communication system 39 |

& communication system @ Analog signal 3
Digital signal @ ®+efa® @ encoder 9 79 TW IR
«% encoder 9% output & AM Modulation &3 TR
transmitt 3 28 | %73 @% transmitted digital signal @
receiver €4 WA A%H @ DJ/A Converter W <%
Digital signal c¥ Analog signal 4 TSI 3 T0 IS
Digital communication system 3% |

88 | Band width 1 Amplitude modulation
transmission @ BW A w7

%47 1 Band width : (¥R %3 distorted W%l channel
a7 w7 B Transmitt % signal @93 Maximum &R
Minimum frequency @@ #fifarrs Band width 307 |

Band width, BW = fu - fi

Where, fy => Higher frequency,
fi=> lower frequency.
AM transmission-4  fy = fc —fma®

IH:th"'fm

Band width = fy—fi
= (fe+ fm) = (Je = [
=;r:+jm_,f¢+ fm
=2fm
. BW = 2 x Modulating frequency
dHEA-
fi = Low frequency

whrfefem /| EEE



Modulation Index @19t #11%8 band *newm s |
Modulation Index #3 caft %o newm 3w cef o |
AM 97 band width ceié |

SNR #%

AM @3 st cag cadi |

Interfearence @at Static Noise ca#l

AM 42 frequency constant «i@

10, Amplitude «fasdn oy |

-

W
s

© ® N

Frequency Modulation :

1. FM wave & =3 414 side band ez oS carrier
Bt 30a |

2. g R

3. 18 ATS “Maw 9 30 A |

4. FM & “neuta fig dice |

5. BW 934 4% |

6. SNR ca=ht |

7. FM 93 S+1cafSs e 9w

8. Interferance @3t Static Noise @3

9. FM a2 Amplitude constant «ics |

10.Frequency #faadq gu |

ot | Phase Modulation a7 37 ¥4

B&7 2 Phase modulation Frequency modulation 94
nige wfp rodfys aw B Angle modulation Y
wisfes w0 @ o % 2o g feg eyl wida
wit¥ | Phase modulation-9 modulating  signal-41
intensity Sl carrier wave-4 phase angle “ffi4¥q
¥y A carrier wave- g3 Amplitude fig €1% |

wdfik. modulation signal-<# we W& carrier
wave- @1 phase angle awwerd «fifés @ a,

modulating signal &% positive w5 @ O i

ofer® Phase modulation <T 1

ob | FM a3z PM a7 W7 1% 718 |

Baa s FM €3 oeef voltage »3ed,
e = ESin(wt + Sinwmt)
I (s TEETIR wIewfAe voltage equation.
1. Tun wgrer e OB ¥ |
2. Gpanml spectrum ¥ #91

®
OPTIMUM oy

3. FM @ w3 W9 Ay s s el wm

¥ negetive peak @@ ¥ WA phase shift

4, (Fe TEETaa deviation @fea wgreres cecta FM R
Bore Fre T

5. Brmaf™®  wgmem deviation Gfee  Tgmidy
Grrmoite o da v
6. affare fefars FM 295 o fry PM Trages @l |

801 AM De-modulation % f gai? Ty 9 g
¢ & foy cr ot oo hafisw ot wia?

Bae ¢ o Foredfive wowd nmod Amplitude Modulated
signal % carrier 6 Audio signal 4 9% Fa WA AM
signal ¥308 Audio signal 4¥% %31 T SjEts AM De-
modulation 3 |
De-modulation & s 3

(i) Amplitude detection

(il) Frequency detection

(iii} Phase detection

AM @2 detection €@ De modulation #%fs 4% #em 2
(i) Linear detection

(i) Non Linear detection
MNon-Linear demodulation I8 %% 95 E T

Linear demodulation %8 =97 :
{a) Non coherent or detection
(b) Coherent or Synchronus detection

Linear detection +%f¥ i Signal wave & Wo@
#figdEt ¢ Amplitude TE0E omts Amplitude
wfiafée x| Diode a® R.C »wrarm 260 I wo
Amplitude »% dfu 91 7m | wR @ wrr A diode
detection ¥7% |

e ¢ 8 fomrio Yremn modulated wave (90
modulating signal s MR G¥Y <41 15 TS
demodulator <™ | Antenna &3 ¥IGTE transmitter
a¥a (ofre r.f. siganl (3 receive 3 transformer 42
#R coil L@ WA T W variable capacitor C, 9%
FTTR) SRS WA tune T %% 4% tune T2 L
signal crystal diode 93 ¥1e rectification ¥4

wiEmfiEAe [ EEE



= wctt ‘&—:f sinw, wt| FM @¥ Modulation Index, Frequency
o 4G ol i o o deviation, deviation ratio FK¥ J(%?
" i@ 1 FM Modulation Index : Frequency deviation
0= w.t +mSinat a1 Afg® modulating signal Frequency &3 SRF
modulation Index 1 1 T4 () ¥ Denote ¥ &0 |

The instantaneous Value of FM Voltage
Modulation Index

. _ Deviationfequenc)Af)
e=E; Cos{w t+my. Sinw,t) volt " Modulationfrequency f,)
Modulation index, mFﬂ Frequency Deviation : Modulated signal Frequency
@, Maximum value. (fmas) @% Carrier signal frequency
o= 1. 3 #1deTre Frequency devition 3 1
; I 3 Fregency ﬁeviti__nn Af = fom—Jc
Devition Ratio : 74w Fregency devition 43 e
=£ modulating signal frequency @3 SR Devition
J: Ratio 99 1

©8 | FM Wave 4 Voltage i (s1fafes o) ¢
e=12 Cos (6x10® t+55in1250¢) volt * et 4 (&7

Afms

Devition Ratio (D) = ¥

i ol | FM Wave &7 Frequency Spectrum St ¥4 |
i) Carrier frequency i) Signal frequency iii) e 1 FM wave @7 nfifes faeree o R S
Modulation Index Frequency % fo, fet fi Jot 2fm fot 3fm T 1
iv) Maximum frequency deviation v) Power 4 1'
dissipated ¥ Transmission Resistance 106,
& b
AT ® 1
b= |
e=12 Cos (6x10° t+55in1250t) B
o
f
i) fe = et I ox ]_ﬂ' =95.5x10° Hz (Ans.)
2r 2z
i £, = ), =1?5ﬂ =199 Hz (Ans.) Ukl Uirdfed U2 i et Ul 3 U
' Tax Fig : FM @7 Frequency Spectrum
iii) mg= 5 (Ans.)

©9 | AM 9% FM @3 7047 1T ordne |
[DUET: 09-10]

1 {%}1 %@ ¢ Amplitude Modulation :
v) P= Eom . 270 Vati(Ans.) 1. AM wave @ @¥f carrier 9% 3% side band %%

——

R 10

iv) Af=mgxf= 5x199=995 Hz (Ans)

L]
9. Carrier Frequency (4t® %G UrS Frequency W
g w9 |

OPTIM UMﬁ = wfrefiefrem | EEE




Advantages :

(i) Channel band width #3 ermes &

(ii)VSB @@ we#t Station accomodation e &7 |
(i) Noise Z1gera @3 5m |

Disadvantages :

(i) Tunning w1 afa |

(ii) Filter ckt «31 %1 power lessem |

(iii) Signal wa Amplitude phase Distortion %1 |

g
(i} Television @4 video wave @ 8z
HoHBI B |
(i) Data Communication 4 Bit-rate
AGICTE oF

oX | fwa® Modulation s & qay R CafiYy
it

&7 3 Frequency Modulation: Modulating vollage
98 R N WP 194 carrier @3 frequency
#f3f¥e 7 e¥= modulation @z & wsfers Frequency
Modulation ¥ 7m | % afwm carrier voltage 9
Amplitude constant ¥It% |

Modulaling Sigal

Camier Sgal

I

| : i
A B jC D
'r-.' -ﬂ-.q:pm:'r phathilaton

Borrr fora Oorm ews, wfmd om@e OR
NECABE WIS TN @ Q¥ G W, Frequency
modulated carrier ¥ 9>ifEfE8S constant < 1 fs

OPTIMUM"
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modulating voltage, e, 9% Instantaneous value @32
#A ¥92 frequency change %3 |

FM Modulation 4% taf¥is
3) a® Carrier 93 Amplitude fym s
3) Y frequency “faeda @
®) Positive half cycle 3 ¥ frequency %
1
8) Negative half cycle 937 frequency
T T
FM Modulation wz %fut o epyfat ¢
LISCITE

3) Amplitude constant €19 Static, man

made noise d4 ¥ noise $% |
3) Channel width %k 4% channel 47 Fcoem
frequency @, %7 Image signal 2=fi g =1
2) Operating frequency VHF @2t UHF Range 4@ Bta
faure noise cao
4) FM broadcasting 4 space wave propagation T
«m =%7 Lline of sight propagation T ¥ 43%
frequency range @ =¥ transmitter UG ¥ 10
ArE cota TOrmey sy
) FM tramsmitter @2 efficiency &9 |
s) Signal to noise ratio (SNR) =41

i 5
3) Channel width ==t |

1) AM receiver 9% TTY FM receiver 42
wieh wiom |

@) Mobile communication @2 & farwsiz
P 4=9 I space wave propagation ¥ 70 |

09 | FM Wave 97 Wiiead f&1¢ |
@E:

Instantaneous angular frequency
Wy = w, + Aw.cosw,t

Total phase angle 8 = w,
= L.: wydt

= [ (0 + bwcosawgt) dt

tifFrefaefceed [ EEE



1 ffesrr #RBFrw ¢ gt sRfie g

ey firg | cos{w~ mm}t+m—;§£ €os (e + )t
Baa
T e T . (fc + fm) = USB frequency
> | fefabm afaSfcem | e shehce @ (fc - fm) = LSB frequency
a Gmfita
. T R | SO o e R E. = carrier signal Amplitude
3 [ffsq sfom Groon | fden son Prots awm m;& => USB and LSB Amplitude.
fefadm  afi@ficem | fdficem g wym 2om g
a g oqeP | 0w 1
um
© | TA T GO P | S ST01 GO ¥ UM A | 1
o
8 | =S can | s 39 | i mEf2 ]
AT RARRE | aamn el Brot
e et ] AETH | wWew SR e um
s iR | 5
NG e T | : fefm fe fe+ fm f
& | 98 Fobm wm ¥ | <% Giobo o cam g0 | o 1 #fisfRrmm g fafey smowern ¥ &2
i B 3 whwsfaraem Aoy fefsg R
1) Wire pair

34 | Sampling f& Sz7 gemrey fig )

Bua : 349 (¥ Message

% Continious signal &4

sfsecd pulse wewa Gl @0 T o¥F o Sampling

C

Sampling f&= o312 ¢

%) Chopper Sampling
i) Unipolar sampling
ii) Bipolar sampling

4) Ideal Sampling

1) Practical Sampling

sy 1| Frequency Spectrum 7
&1 : Modulated signal @ ffea Frequency &4

Amplitude
Frequency Spectrum <CT |

and Frequency 93 39 FoAfHs curve (@

35 1| AM Frequency Spectrum SR Ll

Baa:

m,E,
Vm: El'l'lﬂd = Ef COo5 l‘.'lfl¢t + 2
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2) Co-axial Cable

3) Microwave Repeater ink system
4) Communication Sattelite

5) Optical fibre

@3 | VSB Modulation ¥1% a7 B2% 7, wrffa

R AL G fordy

%87 ¢ VSB Modulation : VSB =3 ud vestigial side
band @ transmission #%f&t® Modulation signal &3
side band ¥o0® T USB €2 wf @z LSB w3 fag et
(25%) transmitt 1 T Te VSB Modulation 391 %

e DA £ noa § pll pTar e T

75nG




=1.5h ~0.25p 125
1.250
TERT MG N = i :
T x100 = 83,3

- _m:
“;:.'\.-: iz 'ﬂ_w -Tﬁ. ZTPI =U‘.|}525P'

LN
=1.1258. -0.0625P.
_LI25R. - 0.0625p.
< : ~x100=944%

1.125P,

28 | Find Out (1) I"-;-, ?c; Pn, P[ISH. Pisu

Sol";

Pe= ;E = *2-?:—2 = 6.25mW
Pr=Pc (1+20) = 9.375
I'I!-:E = 25

22 =25

m=1

I'I'I':
Puspg = Pisp = i P

i
=-x6.25
4

= 1.5625

3¢ | 9#6 Frequency Modulate (FM) system &7

Audio Frequency 500 Hz, Carrier [requency
50 MHz. sgefBe, Voltage 93 315 2.4V, Carrier
Voltage 12V, frequency Deviation 4.8 kHz,

AF 97 Voltage & ¢1tx 7.2 V ¢ 10V 4 B31e 721

IR =2kw

%% 7 (i) frequency Deviation (ii) Modulation

Index (iii) Carricr Power (iv) B.W (v) FM
equation.

orPTIMUM”

Sol";
We know, [V,
LI Y| T .
k = it 2kHz/v

fi=kxVy =2x72=144kH2
fy = kx Vg, = 2 x 10 = 20 klz
mfy === = 28.2

mf, =Ez§= 40

1 2

ks

Ll

Eér
Pe=h= gy 36émWatrt
B.W = 2(Af + F) = 2(4.8 + 0.5) = 10.6 kHz

eq"  we =314 x 10%
ws = 3140
ig -
mgy = 28 9.6
C = Eccosfi t + mysinw,t)
C = 12cos{B14 x 105t + 9.6sin31400)

Self Study

i) 930 AM Wave 9% 7415 Peak-Peak Voltage
16V a® #43 P-P Voltage 4mV | modulation
factor X3 T3

Ans: m=0.6

ii) «#f5 40 kw #RARCE 100% crese 500 s41
[, (i) T 97 7 FNEAR Power 397 (i)
TGS RF symfaemivas el 72% oo &
et = sinaura v 1

Ans: (i) P.=40 kw

[#17 carrier fAter wgafe w3 geifis o)

(i) Paudic = 27.8kw

tfefatfre | EEE



V1 G MRAPREM F Gl MRnRe Wl
Fretamer Wi a3 vyt v | g o
11 [Af5g Rrreafr @ anfifds By =,

Solution:
AT Wi,
f=10MHz
fo = 5KHz = 0.005MHz
Ec = 10mv
Ep = 6mV
TR TR %) i Grcemonfey
fe=10MH2z

4 VOLTAGE oW

10

3pV 3pV
SKHz SKHz

L

¢ 8 ow uss Frequenty

¥) Upper Sideband Frequency =10 + 0.005
= 10.005 MHz

) Lower Sideband Frequency =10 - 0.005
=9.995 MHz

Modulation Index,

Amplitude of audio signal _E,,
ke Amplitude of carrier signal TE
_ bmV
T10mV
Wi AESAUTS 6 T LGNS 93 amplitude

mE,. =0.6xlﬂ' _ml

2 2

321 ISsin2x(20000) «afe wfes e W
60sin 27(100000r) A Brrrs Tgerd ¥4
7 | frfa see T

¥F) WY EN0eH
) ST TG

0.6

m

=M=

OPTIMUM®

> 36

) audio Frrer ¢ wnfaur signal o7 remafan  w)
TS ors 7 rsicul ol

Solution:
E. 15
) T s = — = Eﬁ =).25

I‘l

o) ER WG = 0.25 % 100 = 25%

) audio Frtm wa e fm = 2000Hz

#fR signal a Gramf fc = 100000H:

%) fe=1000004: = 100KH:

Sy = 100000+ 2000)7%z = 1020004z = 102K Hz

J,., = (100000~ 2000)Hz = 98000Hz =98KHz
Tghs arns w3 ety omRGE

AVOLTAGE

2KHz 2KHz

0 LS8 w use

Frequency

30 | @ AM wave ¢ carrier 8 9% sideband
suppressed #41 €1 power saving ffu =1 7
TEA EA05 ¥) Modulation Index , m = 1 @&
fNm=0.5 :

Solution:
F) A m=1

m’
P=Pll+—
: [ 2]

; n.[l ; 1] 158,
2

'’ 1 "

B = Fisn :TP‘ = EFE =0.25F,

oA = P - Py,

wEefisfnets | EEE
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- DIl Diff =A.BC+ ABRC + ABC mﬂt
Br = ABC + ABC + ABC+ ABC
Br S —

" AABRCC y
__m.l-‘.i_g:F.S Logic Circuit & L 11
i+ 5 1 99 FA @z 9o NOT Gate wa1 @afd F.S ) BT AR
wre T S chussuﬁmﬁﬂmm 1] g, T PE=

e (RERE
| T4
81 ':YG Half Sub tractor @1 Full sub tractor i
Design ¥7? ot b
} It ;.| ] i i
o g
Diff = A®BOC i G e
Borrow = ABC + ABC + ABC + ABC o il
=C(AB + AB) + AB(C + () > shag HOW MRS »
=(_‘(m) + AB C W uiegni
:' “““““““ i f Jakti |H. ':tlfr_*, 'J"H;l‘!;.H
i N FIG: FS UHNG BAbIC (..ATE. v owhbA Held
- mumﬂm [N(}R (.ate} E mﬂ‘!‘l:
o e Truth Table(r.T)
H.s ':1 -l " _.r: ..;J‘p -i-lh
i i | [ABIciDB] 4t
' AOTOB 000~ |y
@ oy @fFF b 97 T @I T AR To-toTiIEFERY i
| ]
G fowdT +21 01001 ] "
011 kLol
Truth Table(T.T) i Tolo T 1o
- l ﬂ' I ﬂ u T
— | Wi
A|B[c]pir|Br 11 {ofo[o R
0:({0|0] O | O I O
ololt] 1 |1 I T T
oI o[ 1|1 p=(ae 8+ CMas Bec)(av 810} 34 B4 )
011101 (-:nnc](,nmr)[nrr+{]{r+ﬂ+cj
1jojo ] 1 0 (.'li'ﬂiai- :I+ﬂt("}+r:;?;?‘]+(:j+ﬂ+“
tjoj1y 0 ﬂﬂ
tj110]1 0 |0 i
TR ERE
OPTIMUM® feferbrer eeqfren/ BEB T
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Multivibrator |

3 | MFSIRGEBo e, ciffren ¢ Taiow
[DUET: 06-07) il

R ¢ o e el WG T eors 9 W @ e
R AETAPRE™ e telll s v vkt am |
PSR c et 1
7% witbace (& wior i 9t T

> 1 SPBr G wifie wiwREte |

1 WCATBTA A1 U B wfbeiEta |

© 1 AR A firt ot TR |

Sy A1 B AR AFBSREDT ¢ wrdimen mivsTaEsy
R W OO0 7R | (0 WReREhe e sfen Tl
Grrfex oo we1 ficm e wr oors 2ol =0 e
W WEIREtT W

AP NFOSIRETT § o witeREse awi Rfete
mmmmmﬂmqmmm“
@ e 43S Grfertrr Gt et Frm ot w(fada
T o s G offew 7 crom wnfs W OB s

R T ST WA ARt w1 ars a7 T

Eoic e gk ic

FB0raw MDSIEDT ¢ (v wieiREiea oS S0 oit
4 @3t 4t GRferbmE it e e s onme 9y
@ @R aufire Qs oem fow e frada w0
T | BN AN MFHHREET @

21 Filp flop or Bistable Ckt @% T3 e |

Taa 2 Filp ﬂop"ﬁr Bistable Ckt & T3 3

(i) 9% multivibrator 9% 3TRICN square
wave Ff8 T |

(i) ¥ memory cki @ T TR L |
(iii) B control ckt @ J3TR =4 W |
(iv) Timer or counter @ J3%S 2 |
(v) Logic gate 4 BEa g F1 W |

© | Multivibrator & @@ Amplifier?

@ § Multivibrator €% @a Two stage Amplifier
a1 @wTeTa couple a1 Wi oM, a3fon O/P oo IfP

firrira Te W03 | 370 Positive feed back #2128 |

OPTIMUM®

B

8 | Multivibrator 97 arag frdy
Bany

(i) Frequency divider fetiza
(ii) Square wave ¢ pulse gencrator f&ome
(iii) Syncnronizing pulse fna |
(iv) RADAR @3t memory element fomma
(v) Computer 92 memory clement R |
@ 1 Astable Multivibrator < Fifeeifl fird;

©57 § Astable Multivibrator:

Fig ~Astable Multivibrator

wf¥b7 o 3 Frsz Gom 9o Transistor 2GS S0
Multivibrator % wres @ w | 9% A6 93 oo
%% @ 3501 Transistor «efrrmer woTw sifre, T8
qaftn wEsH fru wwifie B9 foewane v gome | 98
frcane coemdel cfrta o el @1 <™
AecueA e | % COreR el tTe AR Wk Ry =
Ru‘ﬂfﬂm‘ﬁlmﬂ'ﬂm“huﬂm’Rmi
C, snwtoe @@ wows T Jrfertr gz Wee P T;
Itz w2 TRl @ i %Y ) WRR T, @2 wetees G,
a3 TR T &3 390 U TIME | WSOH ¥ ey
T, wea T, Bferbalda werafers nem @

Circuit Operation § ¥ Voe 80 @A T, 9@
T, o ae® o e 41 | S e et C
am C, e we wne ¥ 40 GFHEewT 9
st e e qviTes T A e g Tty
mwﬂwﬁﬁmﬂmmmmﬁmmﬂﬂmﬂ
+Ve WE3B C, @3 Triw T, Grfesta a3 cae Jumn &
o ars T, Gefwore faspl @m it s 9w W
mﬁamﬂmwm:mrﬂﬁﬁawmc;
a7 Ty T, 43 o !!ﬂuicﬂﬂﬂﬂmﬁﬂ

st/ EEE



i ey
R % R.E Choke

Rz; Re ICE_I:E;"

Frequency e f = Tfl.'?.

B fioa @9 Colpitts Oscillator Circuit
ware coiics 4% Capacitor €, @ C; @ wafey tapped
) YW G G0 AR Inductor L a3 ersrfdce
e T U 1 T Cy, C; wae L fifrewia Tank
circuit ®R I@ 1 W] C), C; am L @ W e
Oscillation frequency fdu @ o

A, C, = —12-
C,+C,

Circuit Operation : Circuit G Power 7331% (iour
e w1y Capacitor C 9 C; w1 wre «is az srof sref
TOWR R O L @ ATH e e e ae S
aftewt wpmea Oscillation frequency B 20 92 C) @4
wioTas e WeeHd o T 1 A C; @t Mgm Ry
Voltage @ feedback FoT @ 1 1 C; 8 C; & 93
a3 Transistor 4 99 WA (W6 wEer 1807 v weie
ci® Phase shift @ ofiwet 360° 1 @si@ Positive
feedback *f16¥™ &7 output @ undamped

oscillation *fhew 914 |

q | fo%Te ety ST g7 SR Y

To ; s Pty B ug sl : are I

L,-C, foews nf¥6 aage ¥ Tk W 43 B
Ferda St I T | @ o Bevrg Gramat g3 T

firdy wra L,-C o Wre Berz 1 ovdie

> [am 1 <

L; o= foma w3 o S RS wom Ly omw
M wves e R, 9 R, wm hafm fGemen
srefere @ T w0 T | C; @i om e 1w
Z‘Eﬁﬂl

Ry _1Vec
1, T
]'/s
1
Cin T TRI —l-CE

foa: Tuned Collector Oscillator

CT"c T

Operation : 3 Ve éup?plymﬂmmﬁw
C, W ¥ v a2 |, a9 e el @ 9@ (i)
sfte sl wferm Bery T % Beory whTIGE
fey weq FaByum Esraws afrs s 1807 Phase shifl
W L, $ wIeraiEre #eu W wg GEiesEE Wi
s 180° Phase shift 71w s 3607 cw Fraba
W fesge «ffts @ g e WS Tem
e w92 Phase @ 0% |

v | (ORiTED SRR T for

@A & Phase Shift Oscillator:

\"r:c
Ru! Re cu
G C

Ll B & m_
BB RE RE REE

= e Ra C
i 2
Frequency Fareds f= IlEu’_

W R =R:=R;=R e C,=C3=C

i ¢ fim <ol Drfetn va Frad ofmdor AR
AT T | @ G et Ty freame Frme
180° T oS BT & e R-C fewae cbend

3r=ify® /| EEE



Applying KVIL 4 o
. in .ru- TLAIT]

S S
"::f =‘ri’,;s * =161 - (5 625mA)=(2k62)
s Ves\2 =16-11.25V
0 =loy (135 <475V
d) Vp= Vs =475V
V‘:ﬂ"’f” =Vp e) Vo= Vs = -2V
; f) Vs = 0V(amaa o wvamifa a1ses 79)
Drain 1o sourcs voltage at output section
Voo = IpBp ~ Vps = 0
¢ tm‘ m vm. (T
Yos = Voo ~ RoRp +20V
Vos =Vp — Vs
Vos = Vs 15K
Ves =V, — Vs 5
Ves = Ve logs = 10mA
+ Vy o AV
8 | sz RS oo TR =7 2 3
[DUET: 12-13) s |7
a) Veso b) Ino 1
:; 3: g}‘:: Solution: 3 wax omf i sweye wren ¥ =0V
- oVee= 16V a3V =0V 2ol Ip= Ipss
L W =0V, Ly =10md
Vo Vos= Voo - (10mA)x(1.5KQ)
=20V-15V =5V

lpgs = 10mA

Vo= -8y ¢ Self bias: Equation Darivation
IMQ S Yoo
i -
- &~ -ﬁ-—{)
Solution: a) Vgsqg= — Vig= — 2V .
Vs j Rg '95 A Ity
b) fuz-‘fmﬁ[ _"F“:'"] [
F
=|:ﬂmA{]—~;~2—l{] Vs = lpRs
-8V For DC analysis R short
~10mA(l -0.25) Vs —Ves =0
~ 10mAx0.5625 Vs = ~Vas
=5.625mA Vis = —IpRg

OPTIMUM® m s / EEE




h N

3¢ | JFET «x «mmBirracn ¥ fe Sxom woyg oo
T

S©F 1 JFET @ rfiiowr Ry e -
1} AC Drain resistance
AV,
rp=—% lar constans Vil
Al
2) Transconductance

Al
L] o "‘
g, AV, [a constan{ Vm]
3) Amplification factor
Vﬂ‘i
H= [a.* constant |
ﬁ;"}ﬁ. i'.l]
ok ¢
We know, u= ﬂ
AV,
'm‘ ﬂ= —%—ﬁ.&i.“.ﬂﬂ
ﬂﬂ-‘” M.ﬁ
A, u L T
Ay AV
;“' F i rd X gf-f
BR e s

Solved Problem

s @3 JFET 4 15V frsrf off crebe aumt #
=07 10”pA o Fiad «@ifRs @ off R o o
w0 G 57 [DUET: 07-08]

Solution:

i e ot oy et

Vs
Rgs = —=
GS f;;

15 q
R.. =——=15x10"Q=15000M2
i |

31 qafs JFET 9% o%d Vs 93 99 -3.1V 9 -

310V @ #f@adH T drain current ImA X
1.3mA & +f3€T g1 Transconductance oy

a1

oOPTIMUM®
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Solution:
Given that, AV, =3.1-3=0.1V

Al =13~1=03mA

Transconductance,
Al, 0.3mA
= - =3md/V =3000u mho

WA, Wi H
o | 93 JFET «3% 37 Feare data #mem om

Vqs oV oV 0.2V ¥
(Vps |7V 15V 15V

Ip 10mA 10.25mA | 9.65mA
facfa @2 3

%) a.c drain resistance

1) Transconductance

) amplification factor

Solution: Vs constant 5aqm (0V) Vps @t «firds A

Vs = 15-7 =8V

AV,
lIﬂ."f.!j'

L4

0.25mA

1) Wi v¥d Vs Constanl ®¥3 gate ¥ source

voltage @% *fdz ¥ Transconductance,

Al

AV,

el 7 4

#) a.c drain resistance, ry =

=32k

ER=
_(1025-965)mA o1 — 30004 mho
(0.2-0W
1) amphification factor,
H=T, %8, =32x10" x3000x10°* =96

¢+ Fixed Bias Configuration:

3% | EEE



Obmic i Pinch
Regio | off i
I‘ i Wrasiors !
" | DBeskiown
Region
3 i /
Vi
]
[ J— S

eefirs AR (Ohmic region) § AR &3 GEA o
corB® (Vps) F0 41 CEEA WHD * 0w | v @i
ONCA AT T (TR ST T TW TR G578
ot fow 3 7@ . 92 FER wv o+fs @t
IS AT GRA o coreboes omy 7% e
o | & @ @ PR Sore e fftam

fre w3 Rfé= (Pinch off region) ¢ g% ond ceirte
(Vps) T2 Mt cu®a W 3% *newrs ol aae s
T AT OB G 3% T W e i fio
% | TR O e Sl AnE eI eweel M (e
41 qeiR Ao @i onf et 93 FAR e
SIAG (e o ww um | 8% @3 o o (Vo)
3 e W SIChe 1 W | @ WIEW @A G e
% zavre %A Iwd oot i awe | LR o @
wee (e wy fafenm 9o

@® ©I89 (Break down region) : fie s Rfeww
e W OfF G (o 3% ¥ T8 = o SR
GTSTCoT™ {Avaianﬁe} 39 Bi%A o a9 gEH 0 W©
caf g | o Frepf e % w0 I AR G O
(OB g B W g Ui e T, @R o
OTSTET A Uit T | e (addE @ @ q i
e TS (STeRY, (837 R (v (St @ e
B ST (5TH I T T |

ey e o ©HE (Pinch-off voltage) 3
OB TR Gl (AT (AT W (4, 97 TR O (ST
mﬁmﬁmmﬂﬁwmﬂwﬁﬁﬁm
qﬁimmﬁwmmwmmmﬂﬂw
i fi dre v (GiA G (SR (U WOH A
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e WA e Tama GgEA D 9% o A, o fre
cew (V) ®nam)

t b

lea Vose

- .

38 | 7418 (¥ FET, Amplifier o T ¥
Bed o "

o
FVL:T

Fig: FET Amplifier circuit
Bwcza fizz <= FET Amp cki 900 @o0e | weak
signal gale sourec cki @ s ¥ @@ 1 O/P Drain
source ckt % 1 %01 Vgg voltage gate source T%

Reverse bias & w0y

Operation : I/P(+ve) Positive half cycle au
Gate @7 Reverse bias 3™ #m «3x channel width 3%
am i w™ Drain cument 3% o wdfr 43
Deplation layer @2 R gm »m | UP (-ve) Negative
half cycle @2 792 gate 4 reverse bias 3 m wm
Deplation layer @2 e 3§ *m gz channel width
0 om0 W Drain current 307 10 | QTN (@1 T (A,
gate €% voltage 17 change #7071 Dain current taf*
*famA change 8 1 9904 Drain current #37% changing
az maes FET Amplifier o 3a w2 |

et | EEE



8 1 T wfEwa qopt e geures Brem § o @ e
@
¢ 1 3nyras Frfatne wam are Yt sy 2ol
: wgE G TN AR WU R T
& | SR (O e ui snfwae clf
q 1 oo e @i

Pt (Disadvantages) ¢

3 1 CotBR =R onifg T« offR e s 3By 9z o
smyres Sreferta g 9

31 o8 B omd e vl @M

© | oy Wia fererA s we I

3R 1 N SRR (SR a7 15 @ It et 39|

TE § foem 3% refere 93l @R o™ el (JFET) @
435 ¢ TEE TN T 1)

? Drain(D)
n-channel

Deplation
> Source(S)
Fig - Construction of n-channel JFET

Fig - Operation of n-channel JFET

qumﬁammmmm-ﬂ
ﬂﬁmﬂﬁﬁmﬂmmﬁﬂmqﬁﬁﬁ}mmu
mﬁmaﬂ?ﬁﬁwﬁﬁwwaﬁmamwm
cﬁmﬁmwwmﬁﬁﬁﬂmﬁhﬂﬂmw
S erafos Bl aae o Bffm cve
B g Fae1 o on A @R @ e o
s | 1 o D gem ofb- B ceve
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»i FETWJFETH!M‘HW“I
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Drain{D)

Fig — Operation of n-channe] JFET

Fig — Operation of p-channel JFET

(i) ¥ Vps & Drain 93t source terminal @@
w00 Sa W W 9R Gate voltage Vas = 0 4IT% TR
bar @@ *ncd PN junction %28 Deplation layer Be°f3 2 |
4% Deplation layer <% ¥a<8f channel @7 wgfam
electron ©f source 1@ Drain @2 fate aafye @ | ¥
Deplation layer offm size channel width Fifim e
1 bar <% 7yfim gfEe current conduction 93 T
(A% ST 0 O |
ii) T¥4 Gate @ Source 97 ¥ Reverse voltage(Vgs)
stme =1 W A Depletion layer @7 frgfE g 31
conduction channel W% width ™ «18 1 U2 ¥ drain
(¥CF source 9 IAFT AMZ I W |
iii) oM T gate (4@ source @ forward voltage
g w47 depletion layer 97 width 300 WH 4R
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channel width 3% < w¥m currenl #41% (3 W 1 5L
S B FET Operation ¥ #3 1
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b | FET @@ Unipolar Device 1 5 o

Be¥ ¢ FET @2 operstion @ carrier @ 8%y Frde
g W ¥gw el wgm ool carrier onem.
electron %3 hole @8 Qieer afla T Al v | gwfld
carrier 4% ST R operation T IM at@ Unipolar
Device ¥ ym

41 Bipolar Transistor 9 Unipolar transistor
9% TG o

B 3 Bipolar Transistor @3t Unipolar transistor %
wo o ¢

OT wHefE  electron
<R hole 4% 93 @WEw

Bipolar transistor Unipolar transistor
(BJT) (UJT)
1. Bipolar transistor | |. FET @2 ¥nfsfe hole

9 electron @2 T (@
(FF 9% ¥ charge 9%

charge 4w B | B Fdrim
o
2. %@ @ current |2. ¥ @3 voltage
f5uf¥s Device. ffEe Device.

33 & terminal | 3, %3z f&f Terminal
emitter (E), Base (B), | source (S), Drain (D)
@z Collector (C) w1w | 921 Gate(G) M
fafoe 1 afaf5s |

4. gz WP ckt a4 FTmr P ckt a4
forward bias T9eW | Reverse bias TRem & |

=0 | L] /P
impedence  FrEICAH
%0

5.  Transistor =~ @ |5 ¥Ws WOrFEE W
wrerers @0 Noise | noise T |
1 |

OPTIMUM®

> 21 .8

v | JFET a3 10+ ¢rane |
&8t ¢t Construction of FET or IFET -

Ohmic Drabaf{D)
Contacts n-channel
P T
---{ﬂ H
':' _‘r
: .1.. }.p
Ao ﬂ‘
Cate{G) p 4| v;‘ .‘i
* 3
.;" ,; :‘.‘
Deplation Dt;ﬂallnn"'
Source(5)

Fig - Construction of a-channel JFET

o Drain(D)
fp-chunel.

Ohmic
- Contacls

o—d

Gate(G) el :

Deplation

Deplation
‘ Source(S)
Fig - Canstruction of p-channel JFET

FET P-Type or N-type silicon bar fn fée
7w iz | 32rs 43% PN Junction ¥meta ¢t Wi o
charge carrier @@ conducting channel. ¥ N-type I
mam = e N-channel FET 2 « 938 P-type *ireem
semiconductor N-type I a2 W4 HoH 30 W 4N PN
junction @2 = internal AT IW A an 9T
w4 terminal PN jouction T4T¥ (3% 91 T0 ¥1F gate
211 Gate @ G wa fifge @ =31 w13 4% terminal
Drain @2t source T N-type TR %s ¢ 1 FET
revers bias 9 & T |

T+ [ EEE



#7-¢ P 1R wre fafy ag
i) 1=? i) V=2

iii) V;;,;-?—?
[DUET: 2012-2013]

H.Fn: = Qi

Ans. Ic=1.72 mA
Ve=119v
Ve =14.6v

_Field Effect Transistor] |

:HFE'I s &
1 =

FET : FET = Field Effect Transistor an ¢fpsa |
& Three terminal fAF® avs @2® semiconductor
Device me v fror oqaia @s w@em charge carrier
(Taw™ - e e Reeei) aF s Current flow €

2 | Write down the classification of FET with

symbol.
To s FET
¥ i
JFET _ MOSFET or
f IGFET
D D
G (} | = E-only
MQSFET
N-ch 45 P-ch g (15
D
DE-MOSFET Pch|
Y i D
Enhancemeft
Depletion mode
mode  DE MOSFE’
N-chlg
i D % D
N i ':h S P - ch S
OPTIMUM®
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0 | (F5E Loy firg
T e

i

@ 42 Tl off e ammvge caotw WSl
b Fanm 3te am ot cowve SThR ITeND
FHED MRS fewida en e

DT BN LIS AeE GiisRoE g i
s cefime w (101 ST R G AR aR
Bige soeem e Ronadn) wiEhel T ® dwfis w
o ars ¥efaenem (Unipolar) sar en g
(D A edlel el Rl T aw YA
coitn @z s TR TS @ B fida 9
e JFsET W :

8 | BJT 97 3w FET % 7fra o wpifan firg
qﬁm

. FET 42 Input Impedance Y3 High.
FET 43 -ve
resistance ¥ | %o thermal runway 43 ¥
e aw) e win g wdhe Bme thermal stability
=

Temperature  co-efficient of

Y. FET 9% Noise %3
4. FET Radiation ¥%1 {4 %3 oefqe v
5. FET @1 power gain %3 co | oree B2e® Driver

slage AT HOWOA TF |
«#% FET @2 9% Smaller size, longer life high
efficiency.

ot ¢

(3)

BJT <3 wm 302 Gain band width ToampraeiR
5 |

(2) Gate to Source leakage current taf
() wgxra Depletion mode @ ¥1= =3

@1 FET 93 gz
e

Buffer Amplifier fome =m wm
Digital ckt 4

Phase shift oscillator @

FM & TV Receiver @ fima =i |
Computer memory T8
Oscilloscope @@ [/P Amplifier &
q/EY |

Al LB
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| Self Study

> 1 Bote A zre Fifr 31 [DUET: 09-10]
h R/
s) V,

% 1, anl,

A

MV,
5) Ve

Ans.
w) I,=40.1ud an I =2.01mA

) Vo =13.97V 0 V,=27W
¥, =15.98V 8V, =20V
5V, =—13.27V

3 | B Gz e

@) 1, W /. ) Ve

39kQ Vo
10uF
Vi i
10pF 140

Ans. ) [, =6.05pd %) I = 0.85mA
1) V., =12.22V

OPTIMUM®
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@ | Determine: I, Vg

15000 15002

Ans: (i) Ic = 11.65 mA (i)V g = 28.31V.
8 | Determine ; I,;- Ve :

* 9
Ve B=5%0
. E_. Ve

4 Ikf1

G

= -20valt

Ans: () = 4.16 mA

¢ 1 Determine : Ry ,Rz,Re.Rg

Ans:(i) Ry = 10.25 KQ
(ii) R; = 1.6 K@
(iii)Rc = 1K1
(iv)Rg = 20040

3 /| EEE



Sol -
ution ©1 Design Operation: (e «+sf®): @ 99, R,

Testing the condition, & Re
=
ﬂRE 210R; Ok
= 120x1.1 210%10 3 :; a

= 132 >100 (Satisfied)
Vi P2%YeE 10K x(18)
Ry+Rz 47K +10K
=3.16 Volt Solution: +
From load line figure,

V!E g vﬂ_ Ve
= Ve = V- Ve lc=2mA, Vee=18V, Vee=10V
Ve=IgRe
=2.46 Volt
I & Vag= Vpe+Ve=0.7+24
E‘E-m—ZHmh oy
For collector emitter loop, Vg = Yok
Ry +R
Voo~ Idg—Vog—1Rsm 0~ : mim
Vee= Vee= le(Re + Rg) = 3'1-9.-‘:-:13
= 18-2.24(2.4+1.1) = R;=86.52K0)
= 10.16 Volt le(sat) = n_+_n:
Collector emitter loop, i 5=n:f1 _ iRe=2 —

Vee- IcRe-Vee-lgRe=0
= Veg= Vee-le (Re+Rg)
= Vee= V=18 Voit

81 Miscellaneous Bais Configuration (e
Twifr): & ¥4 Feete ckt T8 : Ve, Ve

um}
Saturation point

Load line

Solution:
Qpat KVL at input,

2.24 mA |\ (2.24,10.16)

Vee-lsRo-Vae=0

_ Veg=Vee _ 907 -
la e 83pA

o= Blp = 45XB3pA = 3.735mA
Vo= -IcRc =-3.735%1.2 =~ 4.48V
Vg = ~IgRs = ~83pAx100kQ = -8.3V

OPTIMUM® ’—‘

Cut-off point
1016 18volt  Vee

Zraf® /| EEE



+ Exact Method :

R,

By using Voltage divider method,

B Ve x Ry
RI +Rz

By applying KVL,

ETH"IBRB—IER E'vBE =0
~ IgRa+{B+1)Relp= Ern-Vpe

— Eyu—Vae

Ry+{B+1)Rg
Applying KVL at output,

Vee—leRe—lIcRE=Vee=0 [Ic=le]

Vee= Vee - Ie(Re + Re)

¢ Approximate method (mﬁﬂﬁﬁ]:
BRe=10Rz 9% o oAt T, GR TESIE A

T WA |
_Vee %Rz
.'I"z Ry+Rz

=121
Ve=Vs—Vee
~ Ve=lgRe
iE':“;f e = IE]
Output 4 KVL =007 32 1z,
Vee= IeRe- lcRg— Vee= 0
& Veg=Vee Ic(Re t Re)
e g raieeiy FAaEA,
Ve= Vee—lcRe
"'n"(-F_ =Ve-— ""'E"-.

OPTIMUM®

R;

=1

> | By using Exact Method find the value of I¢
& Vg

Solution:

Testing the condition,
BRe=10R;

= 50%1.2210x22

=» 60> 220 { Not Satisfied)
Ry= RylIR; =821122=17.350

RpxV¥qc 22x18 Vv
= = = J. ol
E LEER L H2xa2 381 X

Etu -laRm-Vee-1eRe=0

__Em -V
Ry #(P+1)Re

- 3.81-0.7
17.35k04(50+1)1.2kN

= 39.6pA
lc= pla= 50%39.6pA=1.98mA
For collector emitter loop,
Vee - IcRe-Vee-leRe=0
= Vee=Vee-1c(Re+Re)
= 18-1.98mA(5.6+1.2)Kl
= 454 Volt

3 1 Determine Load line, Q-point.
o 18v




) Vg = 0.7V woz fegz A0f¥&® 1, a0 79 @@ 7
[DUET: 12-13]

Vo = 420V

Vo = 10V

Solution:
Applying KVL to the input circuit, we get

IsRe+VeetleRg—10=0
= 1gx10+0.7+1g(B+1) x10-10=0
= lpxX10+0.7+1gx101x10-10=0
»18=9.117 pA
Again,
le=la(B+1)=9.117x10-3x101
~lg= 092 mA (Ans.)

(iii) Feedback resistor bias *1&f¥ 3 ar¥an Tiob (™
Brorare @oiR Bt orfie ez WS afan w Ry W
AR e

‘l'v(-.:-
o

Voo =U¢' +[H)R(' +1,Ry + Vi
:}P}r .-:,’{R'_ +‘!H"RH +V#.!'-
= IR, =Vee =V - IR

—R, = Vor =Vor 1 Re
# I,
- R SHT'"VHH_ﬁ!"Rf'
R, 7
OPTIMUM®
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war wee, K, =¥y, +V,

mVi'ﬂr =H1 -V
RH =fﬂ_[.: ‘V{I. =V
'I'H Iﬂ
o1 T ¥ I, Ic 4R V¢ @ DC level, iz
curcuit ¢9TF | ey

Solution:
Rp=R;+R:

= (91+110) KQ ]:
=201 KLl 1

Apply KVL at input,
IcRe + 1gRp + Vie+ IcRe-Vee =0

iy IHHB"E'B‘IBRE"'EIBRE = Vee-Vee

_ Vec-Vm
" Ry +B(Rc+Rg)
18-0.7
201 +75(3.340.51)

=355 pA
o= Blg=75%35.5 A = 2.66 mA
Ve= Vgt-]cﬂc=|3-2.ﬁﬁ“3.3 =9.22v

¢ Voltage Divider Baising &% I¢ 9R Vcea# iR
ofEst ¥4 1
Voltage Divider method @ 2sica iy 1 urs

(i) Exact method

(i1) Approximate Method

v
C
Ry Ca
(o
4
R Ca
t=dfvs /| EEE



=5 V. =¥y = 6.83F
WV, =V, ~V, =0.7-6.83=-6.13¥

3 1 Determine Iy, Iy, Vg, Vs
Vi omed e P10 gy,

Re 2 ) 2en| Re 22460

+
Vi = by == T Yo~ l0v
e LT
Solution: -
From input,

Vet [eRg+ Vge=0

Vg~V -0
g Nl 2 = 2.75mA
S| SO
In TRy 45.08pA

Applying KVL entire output,
=Veet lgRe+ Veg+ IcRe=Vee=0
= Vee=Vee+Vee-1e(Re+R)
= 4+10-(2.75mA)(2.4+1.2)K02
=4.1 Yolt
Applying KVL at output,
Vent IcRe - V=0
= Vep = Vee - IcRe
= 10 - BlgRc
= 10 - (60x45.08pA) x 24Kl
=3.51 Volt
# Self bais:(Emitter Stabilized Ckt)

Ra
i C outpat
AC input [ | A i
signal o I_i-' signal

Fig: BJT Self bais Cki

OPTIMUM®

From (i)

Ve = 1gRp=Vpe = kR =0

Vee - laRp = Ve = {Ic + In)Rg =0

Vee = lsRa = Vag = (Bla + la)Re =0
Ve -V

Ry+(B+1)Rg

From (ii)

Vee - IcRe = Vee = lERe = 0

Vee = lgRe = Vee = 1R = 0 [IC=0]

=

Vﬁﬂvc—\'g

V= Ve + Ve

y1 1= 1y o fifiea Grfeede wa ficge wf¥da Rk
(s o8 oy qay Q- uThd WH R )
[DUET: 09-10]

Solution:

Vee = le(Re + Re) + Vee

when, ]l_ = [, "J".,-_E = ‘l'[p_ =15V

Vo=V
when, Ve = 0
W
€ peang 0K 1%
11 +0570
= 54 mA 00

Applying KVL at Input, =
Vee = leRg + IgRg + Vig

= 1;' - 5{”“ x Di?[} ' 2 "‘3{]:3 + ﬂ.?

= Iy = 0.031 mA
lc = Blg
= 50 x0.031
= 1.56 mA

Applying KVL at output,

Vee = Ic(Rg + R.)+ Ve

= 15=156 % (0.570 + 2.2) + V¢
= Vg = 1068V

Q point (I Vee) = (10.68 V, 1.56 mA)

z=a% / EEE



L Transistor Biasing

¢ Transistor Biasing @ *ef® s ¢
¥) Base resistor bias / Fixed Bias *1ef®
¥) Feedback resistor bias/ self bias *sf@
1) Voltage divider bias *ref

¢ Fixed Bias Circuit :

o Ve
AC input l C:  AC output
signal ¢, signal

Fig : Fixed Bias Circuit

¢ Derive Ig and Vg equation :

Fig : Equivalent circuit

Ia fdn 3 Base emitter loop @ kirchoff's voltage law

s T R

Fig : Base emitter loop
+Vn- -!JIRE_VHE =0

OPTIMUM?®

:!#:FPII'I' -FH‘}.

H
Ve fdfn 2 Collector emitter loop @ kirchofT's voltage
law gt ¥3 8

Fig : Collector emitter loop
Vo = I R =¥y =0
2V =V — IR
=l.=/0,
=Wy =V -V

2V =Vy-V,

> 1 fieen ¥ 2re Fefa 21 [DUET: 07-08]

i Vee=+ 12V
) Vo e
1) ¥V, 9=l : I
¥) V,,- : Vo
Bt v, | OuF
=50
Solution:

V=V, N2V -0V
T Ry 240KQ
I = Bl y, = 50%47.08 4 = 2.35md

3) 1

= 47.084

) Vo = Ve = IeRe
=12V - (2.35mA)x (2.2KQ)=6.83V

1) Vys =V =V,

= Vy =V +V,

=V, =V, =07V

= Ve =V -V,

= Vo=V +Vn‘

i@ / EEE



- From (1) = Vee = IcRe

== }%‘i
A Ib
le=Ve b
It Constant
b
L
Veesve @

Sieis, Lut 011 conamon « Ic=u
From (i) = Vee = Vee

SICNAL

Fig ~ Transistor cki for AC load line

Ic}
Ie+ (Ve MRyc)

C load line

’,..--Q {Operating point)

-----

DI toad line

-

Ver +lc Rac Ve
GAA, Ry = effective resistance = Ref| Ry

Bemwa fooa characteristics carve <+ saturation
current point @3t Cut off voltage point 4% Fe
A= load line <o |

D.C load line 247 I/P 4@ & Signal &t s g 7
¥ Transistor Ckt 9% O/P characicristics 9%

Saturation @3 Cut off point w2 (¥l Ayt snm
e D.C load line ar= |

A.C load line : w41 I/P @ A.C signal gtz o1 @
T4 Transistor 93 O/P characteristics 493 849 |- an
Ve 92 W32 = @ line #item 30 o3 A.C load line
il

Operating point 1 Q R ¢ Input zero signal «
Collector current (Ic) w3t Collector emitter \rbl_tngt
(Vcg) @ wWMT# operating point ¥M 7w | L
operating point ¥1 20 «¥e TRA W¥A signal eom w7
T o I 99 Ve 93 point 9% F00% SgH 309 |

I}
le# (Voo Rac)
C load line

) (Operating point)

DC load line

.
-

Vet e Ry Vo

22| Transistor o Darlington connection
oihe | 97 1w f4?
Bw : frmm Bom  Transistor @@ Darlington
connection/Pair (4101 791

W,

s
VE

T:‘
Darlington Pair @# ¥ : ww@ & current gain

MeUR & (4MW dooo &) @% connection ffes wom
circuil @ JIgE 9157 |

OPTIMUMY W 3=i~% | EEE




Alg/Aly

~ Al/aly + Al/al
S
31 f am Y a7 wog A
wift, p= %:—E ............ i)
¥ =g-f ........... (i)

wiww, lg =lg+ I
Alg = Alg + Alc
Ale = Alg - Alg,
A le 9w 7 (i) 72 @ 8w,

p= Alg -Alg
Alp

gy
TR B a3 a7 wo A |
39| o ARy 9% WO TE 3

I .
ufi, a= iila SIS [

wr’, Alg = Alg + Ale
.ﬂic = ﬁlE = ﬂ.[B

Alg—Al
From (i) e = —":E[E_E

R Alg/Alp — Alp/Alp
. Alp/Alg

OPTIMUM®
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S 1 B, o Ry o WO FoRE

_ Al
ofd, o Al (i)
Al
I3=E"1‘; ...................... (i)W
_ Al .
Y Bl <ot i (ii1)
uraE, Alg = Alg + Ale
Ale= Alg - Alg
: Al
From (i) a = m
= Alc/Ale
= @Ay Al + Alc/Aly
. ;
LA +B...............{w}
Alg ~ Al
From (1) @ = Hhﬁ.]p
5. Alg/Alp - Alp/Aly
o Alg/Alg
b | Foard |
= a T
|
na=1- ? PBANC BT | ')
(iv)a (v) 7t cere ok
B
= = | = —
1 g+l ¥
Tt Fody e

s» rrLoad Line f& T 33

Fie = Transistor ckt for DC load

5@ S, Ve = IcRe + VEE ceoovennne (i)
Ckt saturation current 1f%® TR TR Ve =0

%o / EEE



(8) ¥z & ey w0 |

(2) Toxwrs Ayl

(&) T2 Maintanance €

(%) Tw wery ge wm qare wen, #fd sec 9 am 10w

ON, OFF #ate wey 31

£4%-39 1 Transistor e switch fome e o031
LB gk o

w4,

Transistor & f¥sny A5 R Wy 0 ™
M ¥ [DUET: 2000-02]

(o

[d-‘ig {a)}- Transistor network as 3 switch
1 “tocomtrol the ON/OFF states of = bulb

Ry Very small

Ig) =7l
Fig(b)-Effect of low bulb resistance on
collector current

oPTIMUM”

STER -

s

Bulb ON : "4 Transistor &4 input 2% signal @3
um fdfas Vi (S1+0.7V, Ge ~+().5V) 43 W 5y
wea frfenbon Base w0 1y, gafes w0 R, v Base
#wdee control ¥ @1 lyg current multiplication
factor prTa colleclor @ #afes T aax T oo B0 |
Boerd) cwm a1 YA el e e cafi Ao Ay s
s I | auA Wit ga e fiface gl wfeeds
(Rumarren) ROV 201 TOOCR 1 W Fig(h) CoT® om ¥
LN 4
Bulb OFF : 73 Transistor & input @3 signal &3 TR
fdfie Vee (Si—0.7V, Ge —0.5V) @1 ¥9 @ ¥R
Iefeta Base WD 1o @af@® @ =1 1 ¥ collector 4
current #Ife® T 7 a® w9 off Twa W | «wE @
FAwtme @ wwore a0 s e aem W
T |

@4.38 ¢ Transistor Cut off 8 Saturation Y
for _
o7 § v vy Bfestres g fee o Current flow W

: ﬁmvﬁwww,amﬁnmtﬂfwmu

T 3

(1) Fwosa e o

(1) -c¥% TraP 0 (AT 1 WY

(i) = ZRe{B Froramrer caver ot =1 20

TrfeE w2GuTS UM S8 %00 «F QTN o4FY IHACCT FRE
FE FEE WD AR W GEfERT 17 9 S
A WAy W AR A4S FHED AP IS

'-:-rnlczR—c

S¢ | o R 93 Woey Hoof g
|DUET: 07-08]

Al .
=fa, afh .......... (i

Al 2
p= 'ﬁi R i1 )

W, lg=lpt+le
Alg =Alg + Ale
A lp @a W (i) 5 @ g,

Ale
o=
Alg t e

Trifs / EEE



% IS A W CrCs A% u e oo BA0E o Vi
ST T O AR e cam wwel |, g% o Py
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Fig (b)- Characteristics of a silicon
transistor in the common base config.
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Fig (a)- Characteristics of a silicon
transistor in the common base config.
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eristics | base [ emitter | collector j et e
Input Low Low Very high e O TR |y 0% WA BYRE [ 97 WA P
Resistan | {about {about (about750k) Y | WA AW A TIED 1y 7 e Fgea | iow o
ce 1006 | 750€)
Output | Very high | High Low wieu® |cop ST T | 4B A W WY e, Ve ™
Resistan | (aboutd50 | (about (about 50€2) e 4% o1 A1 | g % P we e fife wifg
o kQ 45k02) ﬁﬂ%,mﬁﬁﬂﬂﬂﬂlﬁﬂﬁﬁﬁmlaﬂm
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il.pphcai. For high | For For Inpedance 1 Aclive ____l '
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amplification %% | Tr @@ faithful Amplification @3 3] Ip= 20pA
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1. Proper zero signal collector current. gi ly= OpA

2. Minimum proper base emitter voltage at any g i A k
instant. | EL I r 10 15\50\ 35 Veun

3. Mimimum proper collector - emitter voltage at VeglSat) Cut off region
any instant. Iceo= Plewo

Fig (a)- Characteristics of a silicon
transistor in the common emitter config.
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% ngan Emitter @ Base @@ wog /P eem
wu <0 | 4% collector base circuit Ts O/P Them 4@ |
aaiA /P 6 Q/P € base 1% common ¥4 T |
ii) Common emitter (CE) configuration :
Common emitter <% current gain = §

NPN

%5 A Base @ Emitter @@ 3¢9 /P st 1 W |
g3 Collector @ Emitter ckt 24re O/P THew T | 93A

I/P e O/P ckt @ Emitter T8 common 1 |

iii) Common collector (CC) configuration :
common collector 3 current gain = Y
_ Al

Al
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7 @ | 9= Collector @ emitter @S O/P THaw T |
a4 /P & O/P ckt @ collector ¥
common N EW |

&1 Transistor ff& Reverse Saturation
Current oo & @
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B I
(i) 2B open Wy collector to base @ Reverse ¥
Leakage current Flow 29, ST# lepo ¥ oo T8

C
|m=lm
— Base
B In= 4] Upm

E

(ii) Base open ¥ collector to emitter @ Reverse
a1 Leakage current flow T4, ¥1% lceo
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Buse

Emin
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Transistor <% Current flow

NPN Transistor.  PNP Transistor

*#% 1 (FH Transistor 99 (¥

81 Transistor Biasing f& 7 Sq@ aeurewm
Transistor Biasing ¥4 0 (347 '
%% 1 Transistor biasing ¢ Transistor 1 Hf¥areica
oo werm s proper zero signal collector
current @ prﬂp::i' collector emitter voltage maintain
war &fiFwe Transistor baising ¥ |
Process of biasing $
(i) Emitter base junction 3 53 forward bias %1 €W |
(ii) Collector base junction 73 7% reverse bias @ i
1l

Method of Transistor biasing S¥HCE 3
Transistor biasing f&7 gwia 2

s 1 Fixed bias method.
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3 1 Biasing with feedback resistor method.
¢ 1 Voltage divider method.

@ g a1 o TRfetae AR s
i 1 9 1 T
3) Proper zero signal collector
current ST M & :
3) fifm e Wit TeRw AECE
w1 | P aa = Ve 207V,
adfum gz e Ve 203V ,
o) Suitable Q-point FHRGT & |

¢ | Transistor @ configuration s

T4 SRIACST IR ATETE I fapTg T w0

w4 3 Transistor Configuration : @3 Transistor
qq f&f  terminal WnF(sdl 3 Base, Emitler,
Collector) | feg w¥a co™ Transistor T2 s gt
] 10 w¢4 SR terminal g7 Hraee T T B 1P
a5 O/P @2 = woffen 97 FRE & terminal
3 /P @22 O/P %1 loop common ¥T¥1 T | W& (314
Transistor & FEACS AL TR Transistor

configuration ¥ |

Transistor configuration 3 37 | T4 3

i) Common base configuration (CB)

ii) Common emitter configuration (CE)

iii) Common collector configuration (CC)

(A2 Transistor configuration @3 c¥@ collector
wea emitter T2 O/P « e wa fey Base ™ O/P
Aow TE A |

i) Common Base (CB) configuration:
Common base 43 current gain = o

_Ale
or a ="
NPN
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= warRa 58 08 Semiconductor Way FTSSity d wom (W

7% P type 43 w09 @9 N-type wvn %0 N-type & w0
auf} P-type) ™ 7ga Device New T s Transistor
Ll

Transistor 4% %M | 1413

(i) Bipolar junction Transistor.

(ii) Unipolar junction Transistor.

BT W& o%m ) w0 8
(a) PNP Transistor. (b) NPN Transistor.
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Fig : Transistor

Fig : Clamping circuits with ideal diodes
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Negative

L
vl +* 7“' +
Y. 1]
0
?I'

" [} VoV
e f5u1 - Binsed Series clipper or

® | Simple parallel clippers (1deal Diodes)

POSITIVE

-0 — -

VP fo - Paratlel +ve clipper OF

Negative

vp f5a - Parallel -ve clipper  OF
8 | Biased parallel clippers (Ideal Diodes)

(i) POSITIVE

v

¥ .

UP  [531 - Biased Parallel +ve clipper  OF

-V

Negative

1]
v |
- O 1—o0-

vp f — Biased Parallel -ve clipper  OF
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(i) POSITIVE

¢ | combination clipper:
|Same as DUET: 02-03]

up -LJl°vl - l—

f& - Biased Parallel combination clipper
Clipper Ckt Design
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i,
.20V :
I'P Wave oP Wave

v 1 owa B0 Polione w0 e Sy wittd
Pt ffn 991w P A ar Knee voltage,
Viaee = 0.7 for Si, V,_5V

!

Sownon:
wa, V, =0V
we, V-V, -¥,=0
=5+, -V, =0

-V, =(5-0.7)=43V

aww, V,==20¥, V,=5V
V, =¥ +V, =¥ =0

=5 -20-V.+0.7-5=0

V. =(25-0.7)=-243V

T,

o aA , Y, =+10V

wgr, V,+V.-V, =0
5 +10+243-F,=0
= ¥, =343V
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/B Wave OF Wave

([ SeliStudy )

+ Ficxs AE0 off BT Wi |
y | Simple series Clippers (Ideal Diodes)

Positive

t
Vi
P f57 - Positive clipper or
Negative
vﬂ
Va
0 t
b L
or

{50 - Negative clipper

e

3 | Biased Series Clippers (1deal Diodes)
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AR WA, Y, = +V
FJ"'H'_H‘J =0

=+ +V. -V, =0
2V+¥V-F-V,=0

=2V, =V+V -V
=2 -V
:}P;,:'ZV-P'.
1b
F I{zV-VI
by A
g [ 2V
59 y o G -
i Vi = 1
R
-V
P Wave /P Wave
q| owe TfF Priem vy Fors ¥ aRtP
Pty e w77
—(2V+V) ‘ "
e or o R f
e
vi &g T Prmer R sa@ fope wifece 71 IR I"—’ R Vo
BB {5 e sifswey Afa v | o L WY |
| s
+V Fe
+ -
g j C Solution:

wq, ¥V, =20V, ¥,=5V (23" V=5 volt]

-V
. . V4V -V, =0
/P ‘
: =-20+V.~-5=0
Solution:
w1, V, =0, V,=0 oV, =250
R TH, V, ==V, Vu=-f£: SRR A, V, =410/
| o, Y+ ¥, =0
Lach V,+Ve. -V =0
£
=V +V. +¥ =0 =+10+25-¥,=0
>V, =35
Vo=V-¥
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Solution:
LR > l”,- - 0, Vﬂ = u

_TE,V, =+, V, =V,

wE, V,-V.-¥ =0

=+ -V.-¥ =0

Vo=V -V

WRREE, V, =~V

P:' "ﬂ*'ﬂ:=ﬂ

==V=-V.-V,=0
:}-V"(F'_HJ—HJ =0
=V,=-V-V+¥,

=2V +V,
=-(2v -¥)
’ F.’f i ) [ .
» ‘.';_;.,
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Solution:

.V, =0, ¥,=¥
@A, V==V, V=V
wir, ¥, +V.-¥,=0
=-V+V. -V =0
V=WV
WA R, Y, =+
Vi +¥e ¥y =0
=+V+V. =V, =0
=V -V, +¥)-V¥,=0
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= +V
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ww, V, =0, V,=-V
3% | EEE

223
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oiiis qe WRrw wurs 1, weamd qupis fy sions = Vy=-¥-V,
D, fasnf qrumve | ey sione p, wseE sara ey s ey
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Clamper:Output Calculation
. Solution:
3| o8 S0 Pl T9ee v fape ST &9 wm, ¥, =0, ¥, =0
WWHI : awra, Vo=V, ¥V, =0
| o,V 4V.=0
=-V+V.=0
V.=V

WRR YA, V= +V

V,+V.-¥,=0

Solution: = 4 4+, =0

w5, V, =0, ¥V,=0 2V =V +V
v T *
. =)+V
qrw, V, =+, ¥,=0 . =
oA, +V -V,. =0 N
+
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-V o
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501 - Biased Series clipper

Applying KVL

-V, -V-¥,=0
«(VatY) ¥, ==, +V)
Output Wave
o | 478 2% Brrrr aae W fors AfkEs
WIS FEFET ¥4 |

f51 - Binsed Series clipper
Solution:

Applying KVL
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f6 - Biased Parallel +ve clipper
Solution:

s g et SIS FHEE UNS, O
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16T WA 7, €T AEHD Aam U
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31 Half wave rectifier 4 Diode 9% internal 410 v
resistance Ry = 200}, HomFEs  voltage
V=50sin wt a2t R, = 8000 & 7 7 /\ “E _‘@“
(I} l'" ld-.“ lr--. Vu
(2) AC Power input Dupd
(3) DC Power output %!
(4) DC output voltage
(5) Rectification efficiency Ans. 10 Volt
AR, ¢ afEEm Eg
(1) 1,=0.061 Amp s _
lae = 19.4 mA 3 e
lms = 30.5 mA a4 T
(2) 0.763 Watt :@: 52 g
(3) 0.301 Watt | v/ 5 3w,
(4) 15.52 Volt S0V J
(5) 39.5%
21 3 Full wave ceftenmr f¥6 o fone If Each Zener Diode value | Svolt
e A ¥ | Ans. Eq=0 volt
a)  f$ v DC output voltage
b) <% DC output a7 7 «f5 (waa Peak
Inverse voltage a
qUWGE, 9 Sanesr Ideal R #are 79|
521 H_
l ! “1z a1 | wie, fof
Fﬂt
g 00 &R 93 | AER AR
-
: ! e RAR
FRFRR O TATAH | 1
Fig—(a} \'JH. @ﬂt-‘ﬁ I m
o 91 fof wicat @ |
"
Ol AT (S (53
U
g (1 Z¥)
i
L]

Ans. 2) 20.7VaR 65V, h} 65V andl4V

OPTIMUW "“‘

T | EEE



Solution:
4= = = 0.0625Am
800 P
We know that,
Im _ Vi
w xRy
Vi
= 0.0625= wx(254800)

& V= 162 Volt

lac=

¢ 1 st Center-tap Full wave aefowmmg wf¥

e v weee ik 490
a) DC output voltage

b) Peak Inverse voltage

c) Rectification eficiency

[ 5]
o
-
a
Solution:
We know lhal B - ;—;
o s
o, Ez T il
E;=46 Volt

Secondary r.m.s voliage = 4& Volt
Half secondary voltage = = = 23

Half secondary maximum mltage Vin
32.526 volt
Vac=lac*Re

zl,. ayp,

1 v
=—xX—R
n Ry

2x32.520
T e——

n
=20.7066 Volt
(b) peak inverse voltage

= 46xV2
=£5.0538 Volt

OPTIMUM®

=23xy2=

(c) Rectification Efficiency
= —— %100

= 8124100 [ r;=0)

=31.2%

[N:B: PIV wm maximum secondary voltage T
center tap T2 bridge rectifier 7% 7 74|

o 1 Froya DT g e cordfitn e, ofy cord fibTren
o @ =" e 7 1 [DUET: 04-05]

220
R.M.S Secondary Voltage = "1

= 22Volts
Maximum Voltage Across Sccondary,
v'm =22 % 'Ji

(i) D.C Volt meler 7S =209,

W, 2x2x\2
mn

n

Vae
= 19.81 Volts.
(i) A.C Volt meter G A,

Vac™ 'JV rms = V de
-‘-\Jﬂ'— 19.81°

=057 Volts (Ans.)

L 4

3 | EEE



Solved Problems

5 | fiewa e ceefBomm qre R wioren afts 31

a) DC output voltage

b) Peak Inverse vollage

¢) Output lrequency
ATHTE, A SITeer Ideal fRasr wre 3@ |

-y
AR

Solution:
Primary/Seondary turns, N;/N;= 4
R.M.S primary cemie = 230V
R.M.S secondary csitom = 230%( No/N,)
= 230%(1/4)
=575V
Secondary <9 =rgmfere Maximum mﬁu Vi
57.5xV2=81.3 V
Average F13% | Iy = CL I i
aR, xx200
=0.26A4
ﬂ)ﬁ_ﬁm co1eee, Vo= lac * Ry
= (.26 = 200
= 52V (Ans.)
b) Peak Inverse c®os = Max™ secondary
coovw = PIV = §1.3V (Ans.)
¢) wiSe+B frequency, fou =2 * fin= 100Hz

3 | frsg G O e & ¥, Tl Vy =207V
Lol '

Solution: i
230 Eﬁ v

We know, | l

Ey M

Ey, N

OPTIMUM®

215

230 N,

23 N
Ny :Ng=10: 1 (Ans:)

Vi =32.515volt

Yems = 23 VoIl
o | frsg 1R 0= Vi, IR A ¥
150
2 _f
V. 800% 2 25wt
Solution:
le == 22 =31.25 mA
Ay
We hav:,
™
],_i,,_-‘: St
1 -
= Re+Ry
| Id.; =
Vm

= V,=V,,=8591 Volt Ans.

8 1 Ckt T= Input voltage IRa 74

Hé 250 %_f
30008 50voll
E | K3

2w / EEE




T g
L, L;

fém ¢ Choke input filter.

Bwom foon @@= choke input filter @A circuit
wees P9 qRuce | ware @3 choke coil TafBwim
ottt a3 e Biftre g @3l filter capacitor =
load @9 wrgrEfSes woe ¥ EuNg | 9NEA a3 Ta
filter Cr=F i <gwee | fow amet
wrwa w6 filter section U™ wm 8w s

Rectifier @@ pulsating output SR circuit w3
Input terminal @ gtme &M g0 | Choke A.C #areza 4
ot di1 e 372 fsw D.C component 13 4@ astayy a1
i «iee 1 ¥t A.C component choke 9@ wigranfire
oagA @ 93 D.C component choke @@ wq
=rifis w2l capacitor W3 WreTfEre s
g |

4 capacitor ®1@ 7 fan A.C o 3ifig 9 un
D.C & a1 awiA #fm load @ oW 7% | W faos
D.C load @ ¢hgu | @%era filter circuit @3 1w A.C
component 7 afian load @ fro% D.C ez ¥4 L2
o 1 a9 o @3 filter ckt T AT R AT

23 | s ey fifds RS ckt @F 3T e
©ad 2 (1) Capacitor filter :

L
. ISPUT
C-_ tE -~
'V“ el Ol Rl-
T ourrur

o Rectifier @8 O/P «@ it D.C filter ckt
a7 I/P @ oWl =¥ w44 capacitor @ Rf foy wifamm
A.C sraifs g a3 v D.C @@ A& 7
sifiarE ALC load 9 WU |

®
OPTIMUM e

(2) Series Inductor filter / choke Input
filter:

¥in
L
g ATETN 4
gl
vl.hl Rl- LT
- ouTrut

Fig : Series Inductor Filter

(3} 1L.-C filter :
l. Vi
iUt
Vi {::: R, ™
o . O RST
Fig : 1-C Filter
(4) m-filter :
L. .
o= 'ah YN
L th iy
: R Yy
Gl g
PN T oumnr

Fig : m-filter

Filter CKt 999038 175 :

(1) *mBt DC voltage & pure D.C
voltage Q HoMeT 3 |

(2) Harmonics ¥ Distortion T®
O/P current 7@ T% TR & 1

(3) Electronic ckt & T s
Rectified output T Tei=3 cki @
AT TATRN WS Leal A
AT 0

%% /| EEE



EJI'E;“”
Fi g

I,

2

ol

¥,
LY - gt §
rms 2

Vde= Wz — V2

i mr R bW gwimre 1 Ry wh o g af AR
Y rms ¥ O |

391 Rectificrs T T04T §o941 ¥317
Particulars Half wave | centre | Bridge
tapped | recti

1. No of diodes 1 2 4

2.Transformer o Yes no
necessary

3. Max efficiency | 40.6% 81.2% | 8l.%

4, Ripple factor | 1.21 0.48 043

5. Output freq. fin(lnput | 2 fin 2 fin

freq.)

6. Peak inverse Ve 2V, Ve

voltage

3t | Rectifier efficiency @& Ripple factor & W7
o

&% 2 Relation of R.F and n

lac _ Jlns~lic _ [
Ripple factor, R.I=1 7= = —;:ff -1

Pde R, _ 1§
rl i PH:I: 'rrzm.t (R i’-ﬂ‘,lfl.I !rlrm

So, R.F = fl-i
n

y» 1 Filter circuit Ifrs f& [ 8 ¥ 437 9 f&
&7 Filter w7z A ey

[if Re= 0]

®@7 3 Filter circuit : T circuil 93 W 38 &l
warra w4 e GO ff? frequency @ frequency band
07 SACHD ST T T U T filter circuit ¥4 |

TS ¢ Filter circuit f& <@ | 74
y 1 Capacitor filter circuit @ R-C filter.

OPTIMUM"® =

213

3 1 Choke input filter @ L-C filter.
o 1 Capacitor input filter or n filter.

3o | Capacitor input filter or pie filter circuit

a7 Tl

Tuns
L
‘I'g. "Ilrm [
'Cl l:.:| H

fa ¢ capacitor input filter

Borza oz w3 Capacitor input filter @ pic filter
circuit S | TTERS Jraf5 Choke (L) @2 7 ams 3o
capacitor C, 4% C; T wie 1 Capacitor (C;) T®
rectifier €7 output @ 93t C; @@ load @7 WrgrnfGrs
connection @ =y | 9% filler ¥ input terminal @
rectifier 2802 pulsating D.C output 4 ¥ ¥ T |
C,LaeC; filtering farm faeg = < %oem ¢

3 | Filter capacitor (C,) : Capacitor & rectifier 43
outptut @ A.C component T SRfE® F@ 4R D.C

component T# 141 ¢70 | %A DC component choke
@2 firs saife

31 Choke (L): A.C component T= @4 ¢ 4= D.C
component T¢ TECE 78 | &M ¥W C, W@ saifTe T
7% @54 A.C component T3 @1 o @2 C, w1 8
D.C component T& (MTea AT TS ¢19 |

o1 Capacitor (Cy): Choke (L) @ =« fam safi
gourg ¥ A.C. component 23T 23 wn g fros
D.C.load @ *nem @@ | IEWRS ¥ < filter circuit
wéfie sgran o 1Y) AR 99 B W

3 1 ¥ Choke input filter 93 circuit diagram
e e gz rfed of T

w991 L-C filter circuit 93 35 s3y w¢a L-C
filter circuit a7 T frt

3@ /| EEE




1 o 8 ] ' v
be=— — —_—
=y | G f (rrtRy) S0

'9'
“r et Ry }[ ““E]

ado e
x (RO ™
=2
n
d.c power output, Pge = I’de x Ry,
21
{_“m}z x Ry

a.c input power, Py = Prms (rrt+ Ry

For full wave rectified wave, 1, = lrm’ﬁ

d i Im ,
- Pac {\71;'} (rr+Ry)
. Pdc
Efficiency, n = -
(Im/n)’Ry re = diode resistance
(wﬁ ]E(rr +Ry) Ry = load resistance
8§ R
1_r1 (rrtRy)
_08I12R,
rrt RL
0812
T
= Rp
For maximum. . efficiency, n= 812%
frr {(Ro]
38 | &a 3= o1, Full wave 4% efficiency hall
wave 97 fees
Tee s
Let,

Full wave rectifier «2 efficiency 1z
Half wave rectifier <7 efficiency

_Pdc _ PPdexRy
M= pac ~ 1'rms(Re +R)

PmxR 4
=T *Pm(Re+ Ry

OPTIMUM®

212

;: [“L,‘ TR (1)
g o Pde__ Udexky
! Pac Irms(Re + Ry)
_4Pm xRy, 2
T PmRer Ryu)

=M =2 x 1 (#FFS)

o1 @ gr e aribemmm mtd h o
afr B s e AfSTem IS 9 (Shw un

YA 9@ #91 [DUET: 09-10]
TEe

y) & it o Wiy

0 R uL Vpsin®
b = lae =5 jn ido =5~ [HHRL do

= Ry J sinBdB

Vm .
2n(rtRy) [-+o0s8] 8

— Vm
- 2a(r+Ry)

x'd

Vac= /Wi = Vi

%) 9fr filr YT wTEH
lims = Jij'f,‘s;-nfa do
r

1
- J:;—L (1-cos26) dO
T

Jf__’_[ﬂ_sinw]'
ar 2

=% | EEE



|l'|32
41 'm/n

=048

331 Half wave Rectifier 97 % Efficicncy TR
7

T 3 el i,
16,51 «tramma wrEtf
= "% a.ft nom
A IDEAL
fop
INFUT AC ‘ :: o :":E R,
hee
B

féar s Half wave rectifier.

-
-

L]
L
up ':

D

o

C

-
-

0 e .In : (1] )

5@ : Half wave I'Eﬂlﬁl:l‘ a7 [/P s O/P wave..

L ¢ L [ Vasind
In\' e E{h: 2 jﬂ Idﬁ‘_:ﬂ '[I:I I+ RL
\' ¥
m———rt—{ SiBd0" [ giode resisiance
25“:“'" Ry) o Rl; = |pad resistance
V L
1 _cosh
2n(retRy) [ ]
Vm
- x 2
2n(rtRy)
Vo _

o= (eehRy)
|

n

In 2
d.c Power, Py¢c = |1d¢ xR = {ﬂ ) xRy,
L (" 'sin'e dé
- J%:_rf“ [, Sin'@

oPTIMUM®

| 211

J [, (1-cos20) a0

dn 2

a.c Power input :

Pac = s (rr +R1)

For hall wave rectified wave, |gps = Inf/2
Pac = (Ia/2)" % (rr+ R1)

de.output power
a.c input power

Rectifier efficicucy =

 (Im/m)’xR
 (Imf2) (et Ry )

~ 0.406R,
ot Ry
0,406
L #
"Ry
Wfisfirafn wcdms w4, 1 rnegligible T Ry 92 70LF
"E‘fm w = -'Iﬂﬁ% |

yo1 Full wave Rectifier @2 % Efficiency T
@ orne? [DUET: 04-05, 05-06]

B&2 3 Full wave rectifier 4@ =i8%+% el Swu wd
AR o A (symmetrical) TR T 6UNS
refwmEe it fdoe A Ao oo o i

v Recasal 991 4 | SN =3 =€ R wdfin 000 (n
woma @ frs o

:

ta ¢ Full wave Rectifier <2 =138+0

3=dfE [ EEE



JRATS2 voltage fym
ol = |

(81 a3 Ta wiwe

it4

8 1 Y30 wITare e |

¢ 9% cycle @y
wi awl wa pulse
HIEE

@ 1 9#fd cycle a3 ey 3
Pulsc 9=

& SHEC W fenl
um i

& | AT N New T |

®| Centre tapped 9 Bridge Rectifier 99 w04

iefay gy

B 1 Centre tap 93¢ Bridge Rectifier @ vy s 3

Centre tapped

Bridge Rec.

3 | YA SICurs TAES
o™

3 | 5T wIETs wame
T

| Power

Transformer L
secondary % centre
laping 9 &9 |

3 Power transformer @z
Secondary T centre taping
a9 ST W Al

o1 IG® NeuR wH
Uierll]

@ | Power loss WL ww |

8 | Power Supply ckt
@ ALY PETIE EILA

WS )

8 1 Power Supply CKT @
FR G T

33 | Halfl wave Rectifier 93t Full wave Rectifier

¥ Ripple factor T899 307 ol |

¥%7 1 Half wave Reclifier @3 cwoa Ripple factor :

r.m.s value of A.C Component 5

e Nkt D.C Componemt  ~ 7~
il
_ ¢" ImSinD dB
loc = .[ g 2%
Im .
= -2'-; [—ﬂﬂﬁﬂ] . lac Irms
Im I
E Tl Ide
Im
lt.m.s T

| zm: - Izrms o
| e
I = 1o \Ffrms 1'dc
ik
f F
RF= [ 2= | -
fﬁ.
. [TmA
"\ P~
= |.21

Full wave Rectifier @7 c%@ Ripple factor :

S

RF=-=

il

* lmsinB dB
Ii.'l:: = _[

3o | Ripple factor @3 Efficienay of Rectifier a7
et wre? [DUET: 07-08)

e

&@7 3 Ripple factor : Rectifier @t O/P @ *Feoy S
DC @1 AC component u rm.s value & DC Fin :
2 % e =7 [~cosf]
component @3 WA WIS @ e AN A AW 1 L
Ripple factor @11 Ripple factor 43 T3 ¥® T3 20 ¥© I
I L)
5 AC Component 9@ r.m.s value 2Im i
Ripple factor === Component 93 ¥ ™ x lac rms
Im
Efficiency of Rectifier: O/P 3 DC power aR P Ims =75 ]
@3 AC Power €3 wq#1et Rectifier efficiency % | S de
D.C Power O/P fond, = 6

Rectifier efficiency, n = Input AC Power o I 2 |

Ide I, i

Tt / EEE

OPTIMUM®

> 20|



¢ 1 Centre tapped full wave rectifier Ckt 4

et @ opif forey

Tug t o 2
(1) Efficiency half wave 27 fios
(81.2% max)
(ii) O/P @ ®&1 cycle *tem wm |
(1m1) Ripple factor 92 w115 =
epifing
(i) Secondary winding 92 Centretap
afga a3 3w
(i1) High peak inverse voltage faf«2
Diode Trag@ o3 21
(1i1) O/P @ vollage %3 #newm wmm

o %% Fw rectifier 97 Circuit W@ #fimn
Ffiadht oAt w22 [DUET: 02-03, 05-06)
Twa e

Full wave bridge Rectifier Ckit faes crain @
A

B
Fig : bridge Rectificr ckt.

- -

P

4

Fig : bridge Rec‘tiﬁer ckt. @1 1/P s O/P wave.. L
Sorpra e wsf® full wave bridge rectifier cki

waen gos | wdiA e diode (D, Dy, Dy, D9

Bridge W@ Connection 1 ZATR | Ry, €% aCross e

Q/P Rl = )

oPTIMUM®

STET%

Operation : Sccondary Winding @ +ve half cycle
SR WA A 473 +ve 9 B Mg —ve WA Dy @ Dy forward
bias @12 20 a3 R, @ Fufm 3t gafts ) o3
w1y ) e Iy Reverse bias @ 917% 1 (-ve) hall cycle
a4 TT A &7 (-ve) @ B 213 (+ve) ¥ Dy, Dy @3
wfim st gafis @ wy R, @2 vofm @3k direction
@ current 2@fes T Wi polarity Spnd O/P *fem a4

91 Hall wave Rectifier @ T=H Full wave
Rectifier &7 7 font
%@ 1 Halt wave Rectifier v @@ Full wave
Rectifier @ fed 2
3 1 Input singnal 42 i cycle @6 output DC

WTRICE *nau W
3 15% (/P voltage @2t %% transformer

WWEl
o 1 Ripples frequency 14 @9 ¥ Half wave

rectifier QT aqusm e aoues o = 1
8 | Rectification ##1 half wave rectifier <% fiw |
¢ 'womere Regulation 5™
wfad s 3 1 CKT element T e

3 | MHASA BT Hita W |

o 15 o |

¥ | Half wave 992 Full wave Rectifier &% 3% A1y
for¢?

Bae 1 Half wave <2t Full wave Rectifier @2 %09
o 8

Half wave | Full wave Rectifier
Rectificr
v 1 @ Rectifier 93 |31 @@ Rectifier & o0y
s AC Input | AC Input signal &3 %1
signal €@ +ve half | half cycle @ DC =t
cycle DC =t O/F WiEes emew W WIS
mem ww  wnw | FW.REM

H.W.R 3
(31 Transformer 49| 1
secondary T taping | secondary 7% taping Ffare

Transformer &%

ST el
o1 Rectifier «d | o1 Rectifier <2 7% #1084
rETE (e AT

3ea=a [ EEE



o i A ;. e
o L]

N

f6@ 1 Half wave rectifier @ 1/P € O/P wave,

Bae B 9ot 09 i8R Transformer wafd
PN diode @ load resistor s wfzneg |
Transformer <92 secondary 92 ¥+ ary A ax Hoe
g B wa foft afiems | Y900 @R AC singal gon
A positive half METFT TR A 21 positive @ |
@44 PN diode @ forward bias 7 2841 8% forward
bias @ #ewa diode 9 wfgr s wira | a2t load
resistor 9% T output voltage *Nem W |

wrrz #1733 Negative half @i wia A -«
negative &R % PN diode @ reverse bias o4 Q@ |
% waEm diode 9 (I ©iGe SATE WO 7 1 a7 WA load
resistor @ @ e earg 28R = 97 ¥ signal 9
o wed (I T output @ STen TR | 9% S TQ
half wave rectifier atm | @2 fisum =130% W pulsating
D.C *mewm =m i Filter circuit I@ga #fan pulsating
D.C <& faws D.C *nem TETS *M |

1 Full wave rectifier e & 397

BET ¢ Full wave rectifier: T rectifier @2 W AC

saare Bey half 3G QAT wIOE PINA T W
sree Full waye rectifier 31| «% rectifier 4% A
AC Input Z&e output @ TS wemaee D.C voltage

G W |

8 | Center tapped full wave rectifier 49 Frfradt

fore?
T ¢ IS § 730 diode waa #fem AC input T©
output @ TS FEARTH D.C wiem w1 «¥ D.C 2

pulsating D.C.

OPTIMUM®

208

A D

1
>
Vo
INPUT AC |
I " ;-
——>
D,
Fip : Center tapped full wave reclifier.
% wiFche wrEbyl arws s G @ o

ur

i
¥
¥
¥
]
]

&

ot

o/p

— -
-

D

|

Fig : Center tap full wave rectifier w1 VP 9 OP

Wave..

I ¢ Bwen fitm wwf center tapped full wave
rectifier @2 B0 G @1 | 3%0® 9% center tapped
transformer 52 PN-diode @2t load resistor & |
T, 733 o signal transformer @2 F0 9
T4 W1 €4 A 418 positive 9% B & s @ |
axerag D; @ conduction F&R 43t
load resistor R %&0% output voltage *1ew R |

W Wefd, signal @F W WO T4E Ao
@ w4d B #® posilive O A =@ GUfs TR
aweRE Dy conduction #0343t load resistor Ry,
T3t® output vollage *a¥ WEea | ¥ pulsating D.C.

qwgy, Tome hall wave rectifier @@ PR
Distortion =@ 3 1 Filter circuit I3 #fm D.C
wigm WY | BE3 e a9 e g Wew

@

s | EEE



[ Self Study |

3 | TEA ¥, Vi, 1, Zener diode voltage 2 volt.

0 Ans. Vo=1v
1=141.66mA
1200 1200
S Si
Ge Ge
Vo

2 | Determine LV,,V,,V,,V,.

E=10 v
g AT OV Ans:
2.2k0 [=2.07 mA
Vi=973v
V;=455v
Eq=-5v "'I"ra =—045v

(.31 Tet I T SIS

(Z J

orTIMuM” Zﬁz

[ Rectifier |

S | Rectifier TG0 3 BT 775 a@i o &

& ¢ Rectifiers ™ device @3 MR WowreaG:
current T8 Direct current @ «firre wm wu @ #frada =
=, =1eee Rectifier am 4

Rectifier s 42 &0 | 191

(i) Vacuwmn tube Rectifier
(i) Semi-conductor Rectifier.

Wave @aga e i Rectifier 9% 497 139 H
(i) Half wave Rectifier
(i) Full wave Rectifier.

Full wave Rectifier SIam 4% #7139 ¢
(a) Centre tapped full wave Rectifier.
(b) Full wave bridge Rectifier.

1 | Half wave Rectifier &7 7 et o
®wa 1 Half wave Rectifier $ ¢3 rectifier 43 IWITH AC
ware WETErem QT T wOTEE W W U half

wave rectifier ¥ 1

i ¢ Half wave rectifier 250 TaT@ positive
wea) Negative WOTE@T current conduction ¥ |
Diode connection Sl WA W@ conduction
e (e WE G T (ISR TSRS (STve e’
TR |

IDEAL

| ]

fm 3 Hall wave rectifier.

trdfim | EEE



4 | Few 1T <re o/p voltage (ST SITACET WYY

fitw qufRe 1% e Fike Resistance & Drop
¥

$ G NAN

1\ ATy

120v "ﬁlih %mn
Solution:

| 5kn th .

1 i

120v 10kt olp Vo
Targe #MEEE voltage A wIX,

e SRS voltage TA output voltage
= o/p voltage = 50v (Ans).
50
sl = i 5 mAmp 49N
120-50

I, = = |4 mAmp
oI SIS FE0

sy = 14— 5=9mAmp (Ans.)

v 1| Each gener diode rated at 15 V, 200 mA
AT Ep, R

+T 4 -
E,= 45v %R,, 'L
& ¢
k. 1]
E, = 45v mﬂll §RL Ep

| S
) Eg=15+15

= 30 volt (Ans).

o Ei—Eo _45-30 _ .
)R === 200ma 75 61 (Ans)

OPTIMUM®

206

» 1 Determine /5. Vp8&Vy.

lp =0Amp,Vp =0 volt{Ans)

V,=lgR = Ip xR = 0 % R = 0 volt (Ans).

v =

Applying KVL - If Diode is
E- Vpy— Vpa— V-0
Voz=E-Vp1— Vs
=20—-0-0
=20 volt (Ans).

S6L0

Ideal

vo | Determine: 1, V, 1 [DUET: 12-13]

E,=10V i;':] D,

E OV f{]i DA Vo,

Solution:

j;__lk

10

-

wes | EEE



Solution: o i

"

Wy =

A Uy

+10v

s wifs, G storcss vw@ voltage drop = 0.7

ABCDA m+ KVL qaum ac
10-0.7-2%1p,=0
=1,

2= 1.55 mA (Ans).

L

EFDG =+t KVL st 36 o1,

FD—EIH x2=0
=V =2x155x2=612
t!ﬁmtﬁ:g}n

=2% 1.55

v (Ans).

=3.1 mAmp. Ans.

¢ | Firsy TS ZTe o wwiss 1 i oARe
ST WA o 99 | [4ea e wivarew SR Bk

—o+
Iiv? AV ! o,
Solution: | —0 -
A l 05k B Za
IoY f;Dg
g 0¥ o
I5v '
i | -
D C
o N5 TS [, 4L GITE PO U Ly 9 laz
ABCDA ot KV, sigu ¥ LR
(1]
OPTIMUM

205

|5-I,:<l].5-u,'}'=g
_15-07 _
Iy= s =28.6 mAmp.

Ty SO0 SHEed AAM gy Te enwe =g fin

Tl dafge w2

Ip,=Ip, = -Z-E = 14.3 mAmp.

(Ans).

o1 fooss 7 el [, o 1, Fefw e

13k

Solution:

wf2, eirmewy Si w3 tefa,
L'!Tv

II |I_ i
56kl

L AN

ﬂ v
i 13k0)
"ﬂr
$6Kk0 h
€ F

D ~
rge TR voltage WA ei® EF @@ TGS
voltage 2 0.7v
wh= g_—:= 0.212 mAmp (Ans).
ABCDA Tt KV L s @0a 41E,
20-07-07-56x1 =0
=224 = 3321 mAmp.
Bﬁl’iﬁ KCL, et g i,
==l =0
= h—h
[FHRD (IS N +ve TAIS CNF (R = -ve)
=1321 - 0.212=3.108 mAmp (Ans)

]H:ﬂ

0w

(Ans)
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3| Photo diode & Light Emiting diode #1ts

=12 [DUET: 11-12]

& Photo diode: Photo diode aN# wi$ warm
TS Wi B+ witere w1 «fe o%m By wre ww
a3z Bm wog fven Rer! et aafye zu

Light Emiting diode: =180 ffie sioncsa sfse

R @ LED, @3 «f ¥ e 0 11 @ s«

ffs @ w9 97 g Fo Wyies et st o

Y= By Wi Tm ¥ Sum e e et

2 e S Ada vm
Solved Problem

> 1| oy B (ckt) TSV, (voltage) =7 337

Nw

0w

Ans:20-03=19.7v.

21 famw okt Te wicaTss Wy fity gaRe wes Wl
2 | [y 7ne wiatefd ideal | :

son

03w

™

:

L~ 50 g
Solution: -
I ¥V
—a b 50 § ¥
OPTIMUM®
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1w

== 02 Amp.
. OIS BT | = Jp = 0.2 Amp.

o fimw i == 480 cfetem o fior qalke
A0 GF W (& 9 | 4T e 7 Resistance
10 a3, Smmesr it Tige

Tl
T

D,
480

DJ D!
Solution:
M B
D, L
10 Dy
430
> D
10w pacr c

T 10

Total Resistance = | +48+1 =500
e ckt B fifdm f¥0 =12 e 714 )

48 N W’ 7 fen w0 I=1E*E;;—“”

=0.172 Amp = 1 72 mA.

E

8 1 fEa ckt TSV, I e cuib F10ad Fvfy #)
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Fig : Zener test characteris

39 | A SIS @ (O ST wod o ford |
B0 3 M BTONTS QG TUPT GIoTee wog ol fgae o

Jl.t'l

Vi Wi Ve
+— —
? 10 sl

yymA=1k

T e S mA

tics (Fairchild IN 961)

AYET SIS

TSR Ele

Y| (AURUTIR  CEE
sl B csife T
T | e coam frarm
“ffqm EEW s
W FH

S | CBATE CEIoR ST Bals
rerfe s g wfie (Ewm
firmeme s s ST
NP A |

31 39 oA AR @9
w13+ cette (73 |

31 Bym 43% Aw @® G
(STUE WY | W (TR
[ Rt

o1 TN RS wRGME
ATWICA AW TR W

LT TN E

o | T wem ReA awer

8 | W [wed AP
C T R o e AT B
zm s @ fea faam
s fre e
EoE PIGA TN |

8 | 2007 TECTIE AW F40
T SITTICEE T 918 BCA |

«frs Erom g R
L

2 1 e T (SToe |

Q|ﬁﬁﬁ*ﬁiﬂﬁ'ﬂ’fﬁﬁ'ﬁ
s sEEa W0 |

5 e ARe P
o ST )

& | (ISR ATS PRI R
LR

am—

91 I

>+

q | AT |

—~pr—

oPTIMUM”

sy | TOAR SiTATe frsiR coete serfamiamd RO
T ]A |
T ¢ av,

V = Input voliage

1 = Input current

R = Resistance

Vz = Vo= Zener diode resistance

I = Load current

Ry = Load Resistance

e, =l t 1z
Condition :
R, = Constant

I, = Constant
Vo= Constant
I

Wr B

it

#fE saees «ufl A9 wrve ATt w0 AT |
a¢A 9% Mo (oS e ¥

@, Supply Voltage = V + AV

Supply Current = 1 + Al
Zener current = 1z + Al
GOF weE ol T @, e e o

s e s @1 W i erfEs @, w1 A
Constant | SHEHSTA COFbaTe 07 Far AfHH00s -
&, Supply Voltage =V - AV
Supply Current = 1- Al
Zener current = 1z - Al
YR TR 9] TW (4, (SIeE IR (T (IS

W WEAT (1 W4 WD dwem Ol e Sie
wezas wrd | om | Constant <1 |

SOIAR T GITE TSIORE enemEe
ma e

2 [ EEE
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Y L-.“’l

H =

I5 -

o |
By =001 = 10nA
5 -

Y..{ﬂ)* Vi(Ge) * .

‘f‘" A FEF Y YEY
.;:: Vi (Si)
I(Ge) [IpA
si Ge

Fig = Comparision of 5i and Ge semiconductor digdes

foesIams 3 @ vaccum Diode tube @2 sua 335 plate
a2 S 7 93 cathode Wits =1 fSesmurs am |

33 | SRANEE equivalent 7RG w77
Ton s

Non ldeal
- E:‘J..I- -]
Fig - Diode
A R,y Ideal Diode

oYM
Fig - Linear equivalent of Diode
%S,

Vq, = Threshold Voltage
R, = Diode resistance

s3 | Forward current 7S & 337

©&7 3 Forward current § Forward voltage STNTES
diode @ @ et safEe @ = Forward current
am | o diode @ D oA @ T AW |
amgeeer v o e A wcds ws @by A
o =3W 3% circuit @ IR FA W |
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39 | Peak inverse voltage (P1V) f#?

S 1 I'1V 2 ¥ @ reverse vollage wrars diode O
A W T W A A U reverse voltage PIV @@
comn caf= wqru wm, e wfelire s wEa diode © o
T w1 Rectifier Ckt 9% 0% reverse voltage awfd
wens oageH fam a3 fF8m diode or P-N junction 7@
rectifier @ A.C @ D.C 1= «fie 3hres smmmsn @
ot sraredn wdwsl wavA T A om a3 1 diode @2
wisrfsrs PIV a7 wiefie voltage &am =1 €8 w1gA
diode B2 zmwm |

\8 | Zener diode WS ¥ T 7 @7 TR 7L A
IDUET: 11-12]

%% ¢ Zener diode: rwa diode 9% @@ W@ P-N
junction diode g reverse voltage @ current
conduction "oEm Output voltage ™ fig ot wde
afhesia doping sfers el 1 fasbm diode 4 sharp
breakdown voltage w3t fwim diode T8 Zener
diode o 1 Fs¥m BITS reverse bias I S afsmm
reverse current TR Y4 AMGW TN R (3 ST 9
reverse current T8 43 ¢l afem W A% voltage 2
break down voltage %1 |

EIELIER

(i) &% clectronics device a @@ 2 TV, radio
Teyfie Power supply stage @ Zener diode
voltage stabilizer foma T35% 24 |

(i) Electronic meter @ protective device fom |

(1ii) Square wave 289 fae Zener diode
AT 7 X2 AT

\¢ | 725 W16 § @ GIGH (SI0s R Zener (SITON |

Boa 2 &% O corrve § firtm ws frsnf i S
AT G 9% iy frerf 1ed Qe QW A
fro csdTe el TAG e 3 AW W (1 TS
@ GeA TEve A WA (STTos 04 |

i@ / EEE



91 PN junction ¢ reverse bias #umt #fign o (mA)

currrent SRS T A ¥ 2
B 8 Revers bias 2 PN junction @ S0 vollage i =
w2 frs o @uA @ o1, BU0E junclion @3 Wy SBafmm Ll i i
fim wfim o current 241 T8 w3W TN, O B B
reverse bias 307 ot E
P-N junction @%@ P-tcrminal @ battery - E
negative terminal @3t N-terminal @ IR positive O :,-‘-I - 3 ": Va(¥)
terminal cuMt =5 TQCE reverse bias i 0 %8 | Y
frorm focn PN-junction @ reverse bias @z fou
PR » | 7@t Wt AC or Dynamic Resistance
_ Ay
aly

nl,{ /\/

Q point

Y |
AVy

Reverse bias @7 wm b Negative
terminal P 9 hole 1@ wnedq efurere | v hole Y o
junction T3re #fim wiwere | w=1e N-8E A it o | PN-junction diode <% V-1 characterisiic{
positive terminal a ZeuR o 9% W T free Féa afq e IDUET: 01-02]
electron ot B charge T wiefe =& junction  ©@a ¢ ™ Diode @ forward bias =Tan ¥ T 93
& @ A e | o ¥ junction <% 3 fira P Applied voltage 1 (HC® fre B P/ v W O
e N Bffamera =g hole 9 electron *w farfis ER Device @& =ufm Current flow o2 2@ T&¥
%6uR ¥ junction 9% B of5T U @2 @ external voltage internal vollage T3 oppose ¥ 1 ¥

current #ES T | _ ¥/ Si @2 = 0.7V @2 Ge 0.3V, Junction vollage
Reversé bias @3 voltage ¥ &% w8 WeRA 1t external voltage % 4t Current 33 W1erefS %

Ty T B jL}lhction a7 ey o reverse current T |

s R W | U reverse bias S Mg €F, BN P- PN junction @ Reverse bias %00 <&M e

N junction €@ @1l 33 cof afem v v R e W curent S 08 A PN junction 4 &%

fifermm Co-valent bond 3 electron T7¥ MEaw  reverse voltage @ W ofefre e W W 49
junction = < 43 @ ofewE reverse current  voltage ¥R P AR N sa «52 electron Hole 73 @

erfi® T8 @2 junction 78 T | s junction 9 #53 #fi Reverse Current 4R
" %31 & 75 Semiconductor 9% co-valent bond TR
vy rwintes DE stnlie Resitanice 71 1 (% voltage 4 ¥ reverse current oATE O W

DC static Resistance: DC D g2ied Diode 8 preak down voltage T |

gam =@ o DO static Resistance <04 |

v
Rp= o
lp
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SU¥E potential barvier 0.3 volt (Ge), 0.7 volt (Si)
s w1 9% barricr @n S oo P @ N layer an
Hrerefde w0 WA positive or negative charge 15 |
wdfie Neutral 9@ 1+ @8 %R Junction <3 8+ afd wfi
2T W UG 93 4 wR 93 e Yewba menv
A orn &% w1 Qe potential hill 3m

© | Biasing R g 3w g3 ¢ R R
TS § Biasing : Bias wd afigm o™ oiem . oW
component T3 IR TR W Xurs Afige e e
TR TIERF Biasing 30T 1
Biasing W% &% | Q97 8 (i) Forward bias

(ii) Reverse bias.
Forward bias @ Junction @ current eafis w fiy
reverse bias @ junction @ current %7 T =1 T Txw
potential hill 2w 7w 1

8 | Forward Bias 3t 5

TS : Forward bias P.N Junction: Battery 47
positve (+ve) terminal PN junction @2 P side 93t (-
ve) terminal PN junction 93 N side 4 1% 7@ @ o4
&% junction @ forward bias =0 @ 4% wIym
Depletion layer f¥¢ =3 1 Junction Resistance 2% 41
@@z Hole 9 electron 47 w0y favfre 3 gam o= o |

P N
—p | -—0
*— |
+i { -
- I P
/]
— 4.

¢ | Reverse bias 3o & 33

%% ¢ Reverse bias PN junction 3 %3 Battery @9 (-
ve) terminal PN junction @3 p-side 9% (+Ve)
terminal PN Junction @@ N side ¢ & Y& 31 T oA
i Reverse Bias @0 1 @% 74 Hole off Attracted %
battery @# (-ve) Terminal ¥ ¥ electron off
Attracted ¥ battery (+ve) terminal Wl 1 ¥C7 (3
Current flow @ 1 | Applied voltage barrier potential
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¥% 90 v MEn Leakage Current #3Es wu
minority charge carrier @® 97 |

P »

p- - ow———

—
4—{!. -
""—' &

| i
—D‘/I L& Vet
Pl

&1 P-N junction ™ forward biasing ¥ ¥
f¥ea current o31ET TH TNk 1L

B9 t PN junction & forward bias ¥fim current
#afes waw w1 PN junction @2 P- terminal il
battery @2 positive it wa @t N *mef battery 47
(-Ve) terminal #era w3 forward bias STRM ¥ T |
fiew fowm g o wm @, =@ PN junction 9
forward biasing #4712 W current ST T4 | ofa fora
PN junction &2 P #1cd battery @3 positive 4% N *id
battery @2 Negative terminal FtCat 1 T2URE |

g&agag@&&} '
waa Fh B

o vey ,EM‘?’@%

ZNINE

|}
+ - \\
V=0V Deplation

region

e o™ P-terminal &% free positive charge
(hole) o battery 9% positive terminal W fafife ¥qm
junction &% f7e wRW WA | W= FE battery R
Negative ¥@ N-terminal @9 negative charge (free
electron) uffre faefifs afaw | 73 eletron junction @3
fice wmidw i | @&t o fede charge
junction @ {3 B wagH FRR | A% w3 battery
@2 voltage *rfis =qra junction &5 #fan P-terminal
73r% hole N-terminal @ @2t N-terminal @ free
electron &/ P-terminal @ & T2 1 ¥ junction @3
potential hill = wda @3t PN-junction @3 g fim
current 4fEE 20 |
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eifiretabona tafier Fopee -

s 1 Conduction band 9 valence band @@ %06 Encrgy
gap 41 TH = ev |

31 afere #fe | cv ad @3 @ way g 3 fo A
WD galEe qkUs A | A | ev <7 Wt AR oS
e waen% it gafds W¥w

3 Condaction Bund Empty
3 eV
'f‘ Valarce band Filled
Semi-Conduclor
Fig - Encrgy Band Diagram of Semi-Conduglur

Bavqrvivcas cafeiey F -

s 1 Conduction band @ valence band Energy gap 2
A= 1.5 cv 9 I i |

a1 @3 wg fm oo wwd dafee W@ A A
+TeR FED AAG o e e ofe afge «fe
e

Conduction Bard

Band Energy

Tnsulator

Fig = Energy Band [Hagram of lasulzior

¢ N T T ¥R
Sl 99 WERER T
(WW-N&)

¢ _J
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(" Diode |

31 P.N junction or P.N junction diode =
Semi-conductor diode f&?

%@ t P.N junction: 930 P-lype Semi-conductor &¥
«afs N-type Semi-conducior &3 #fgs Conneclion
(memt) *fEr 1 junction &3 R w3 PN
junction 1 |

s ¥ Yoy feeind PN junction
diode or Semi-conductor diode T 1 Junction vl
wrn s R of w8
y | 42 oz Deplation layer 72 0 ¢
3 t Junction 4 across 4 barrier potential i R T
a1 Deplation layer 52 % fréa @@ Junction 4

diffuse Capacity 4 81 |

3| P.N junction @ f#si Potential barrier 78
w1 @ fa fre W@ PN junction @ of =ft
I

Bd 1 4B P-type ¢ 3% N-type Semi-Conductor &%
W Ge5E MU W T T ordia, fag wior ot W
W Bowags o aw on of &% -m{ﬂwaﬂiqﬁ
s ware weg w4 Free clectron 9 hole eff
frmrre onf ware = oned diffused =0  Brevelj4 of# N-
wr{ 33c3 P- mrd @z hole o P-od 2&Te N-+ofa e
diffused T few e cletron o P-if diffused @, ¥4
N- #ird positive charge %f2 <0 | R hole diffusion
g1 w P-om{ Negative charge &2 it @ ™ e
wzad diffusion ¥€ WEW W01 FEA N-om0f positive
charge hole @@ P *7i @ N-seof wiEre T e a2 P-
a4 negative charge electron ol N-vnd wire P-
wicde i WACe @0 o (T <o barrier A W
i W charge carrier's W affe offe TS wfans
o 1 TT0e junction barrier or Potential barrier
= | Soree foca X (AT TR

Rt iER
o s
TS oC e ®-§

v
4+

] 1\'“

{ r
= \\
vas Oy Oeglatio

51 § Potential barrier r=gan
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v | P<type 6 N-type semi conductor frska 2efi =1
m ®

Bex ¢ P-type Semi-conductor : Ro% P-type Semi-
conductor (Silicon or germanium) <% s B wnem™
Breregs AR wid (crea Al Ga or In) T doping ¥
rgre ceum R fim wea o frtew e gl
ks w3 1 cswm omEn R ol i fenl
covalent bond #f® 3w 1 f¥¥ silicon @ germanium
s W RerRlivR AR @Sl A W gefd v
sten «we, Suce hole TN W Rowlew WHe FRrewe
<8 B9 Positive charge 1% @ 1 fea@® electron 1%
amaiﬂﬂﬁﬂ!mmmﬁmmwﬁg\
St w1 4% z fifie snd® ptype Semi-
conductor T | 98 T (swm TS Trivalent TewM™
am Atom T® ORGSR Atom 11 o fom P-type
Semi-conductor @@ 7167 @ hole & TR (TN 287 |

GCa Ga G

N-type Semi-conductor : feos Semi-conductor
(Silicon or germanium) <3 e s Bergs e
ward coea (As, or Sb) & cwem™ # Rifere fim coam™
sz v valence electron germanium Of silicon
EEER SRT valcnmtﬂaﬁmnﬁﬁmiﬁwf&aw
iy Jorea TooRd W | «% Trregeore free electron
a1 &2 free clectron B GUCHCT ST 4% Alom 2@
w7 Atom & CURTCEF LS A 4R «% free electron
@ w s amd e ofd T @3 oer e
aifre N-type semi-conductor ¥ 1 a3 T (OO
fifirs sardre Pentavalent impurity atom <% g Atom
fore Doner Atom e | ZRd 39 electron W IS

HIE |

fick N-type semi conductor 3 3 @ electron A
W I @

OPTIMUM?
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* ™ -
G 1] Ge
» | Electron Yolt f?

e 1 W electron @M electric field @ W0 form
mmmﬁmmmemmn'mﬁmn
frue 'ev'WﬂHWﬁ:mﬂ-ﬂﬁclmmnﬁﬂi
vullﬁ*i,ﬁﬁﬁﬂﬂwﬁ'muhﬂ Ffars @ foa qUeA
0 €% electron volt T

oD CoPe © WuYR g i 8

et s, | Boral oref = 1.602 x 1079

s | Bowega (o1 = 1.602 x 107"

ade | ev = 1,602 x 107 Joules.

Bl mﬁqmmﬁwﬁﬁmam!‘ﬂw
o =& (o -mﬁ?-ﬁ.ﬂﬁawﬁ,mﬁnﬁ)
gap AF T WIS A |
so | Conductor, semi-conductor a3y, Insulator
47 energy band diagram St @ Sy 1w
frty

%9% & Conductor 7 ey et -
y 1 Conduction band 4 Valance band 71

over lap SR 9T |
:cmamﬁmuﬁswwﬁ'ﬂcﬁmﬁﬁﬁm

Wz A electron flow oW &4 (59 aifirs ~foa
e Rl

Band Enersy

Conducler

Fig - Energy Band Diagram of Conduclar
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81 Doping s & g3t 7 sicamadiret ey

Ton Doping: ™ mfers Intrinsic semi conductor @
impurity Bree gn ot et Doping 7t |

mﬂm:mﬁmmrnmww
fﬁhﬁﬁaﬂnﬁfﬁmﬂwwcﬁaammmmﬁ
<R e Fowiton st et wam = 3 T wy
Doping @3 facere gomes 1w Doping @3 smomar v
HHWWWWHGWMiDuping
T W WD &% W 53 1 W Doping @ @ i

maﬁmlmﬂimﬁummpingﬂa
oy wefEsth

¢ 1| CPSIEBa 3% o9t @ e finy
P-type 8 N-type semi conductor <3 s Bra

B4 2 Semiconductor 9z T oo 3

3) Bemie B ff e oot R o |
e -
> 1 Elementary Semiconductor
@93-81, Ge Twnfyy
3 1 Compound Semiconductor W
- SiC (B wdits), SiGe (Bfms
wicm ), GaAs (nifemm wiofarts) 2enfi |

%) feower 8o fofe 7 semiconductor 53
LR i
3 1 Intrinsic semiconductor
3 1 Extrinsic semiconductor,
wrte, Extrinsic semiconductor 9% 2972 1941 3
3 1 P-type Semi-conductor
3 1 N-type semi conductor.

N-type semi conductor : feos cifves@ty vz wme
m&mw&rﬁmﬂﬂﬁﬁwwmﬁﬂhﬁww
o1 N-type semi conductor 2 |

P-type semi conductor 3 fios Efresmie 97 ind
cesi fepice fadt b fifire v v owd ofd w0

% P-type semi conductor T |

y OPTIMUM®

T

| Intrinsic & Extrinsic Semi conductor ¥#we fs
™
§GT 1 Intrinsic semi conductor: A semi conductor
I an extremely pure form is known as an intrinsic
semiconducior.

ved faa% semiconductor @3 899 electric field

ST T W T I Q2 I TR 3 <3 ¥ hole
current % WfS electron current. ey festio

9% AIGA IR P 4 4IW semiconductor we i
“fewm S naw i | Foy Errlife fowein sy fify
st ey Tem I v emme oS )

Extrinsic semiconductor: Intrinsic  semi-
conductor @7 Afxe csum o Al, As, In, Ga Tonfi
fafrs =a1 @ | v fewiRe <& semiconductor tafi
5 [ 1 ¥ Yoo oo fifie s somh ofmm
FIET “Naw U

11 Majority charge carrier 99 Minority charge
charge carrier 1% f& 37

B@at Majority carrier : Intrinsic semiconductor @
doping @z e Extrinsic semiconductor todt afim
free electron @2 hole @z w0g cfbe ofism sfie G,
Wit Majority charge carrier I | Wit Extrinsic
semiconductor @3 T ¢4 charge 93 Wi @R M
It Majority charge carrier 2 | '

n-lype semiconductor <3 (= free electron
a3 p-type semiconductor @3 (¥ hole ¥&% Majority
charge carrier.

Minority charge carrier: Intrinsic  semi-
conductor @2 ¥4 doping agent fifsrs =% Extrinsic
semiconductor  T®® M w1 <% Extrinsic
semiconductor 93 T4 free electron & hole ®=u
4% | <% free electron & hole 93 wog wr fir o
e wwE Minority charge carrier's W wdie
Extrinsic semiconductor 93 @ charge @2 Wity om
7% T 7% el A Minorily charge carrier,

n-type semiconductor @3 C¥@ hole = p - type
semiconductor @4 #7d free electron €8 Minority
charge carrier.
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| Electronics |

|__Semiconductor)

> | RORGRY FieF 3 Reerlife e beR 3w
oo e fefm
TE 2 Wl un @ “mm e %, T R,
crifrsTete Tonfm s ey et s fior s =
wir Brradfe T
TG FCRAOE 5] Tm | v g
I) Active component (transistor, FET)
2) Passive component (Resistor, capacitor,
inductor)
R | Semi-conductor IEF 7 BT of of firg |
B& 1 Semi-conductor @7 e 3
A Semiconductor is a substance which has resistivity
(10" w 0.5Om) in between conductors and
insulators e.g germanium. silicon, carbon etc.
e @ IwE wmida FEAT outer most orbit 4 A
electron ¥ EWHACE Semi conductor 3T |
o= et cenfSm wromm 303 Insulator &3 A% 19 313
fary =1+ W 3f% 3faee aw wog A current gafEE w
Semi conductor % ¥if 1 taf¥ey ¢

(i) Semi-conductor &3 resistivity conductor 9

Insulator 9% T |

(ii) Semi-conductor 9 negative temperature CO-
efficient of resistance S |

(iii)Semi-conductor &3 &% suitable material frrae
ara Wy o IO AAiTE W

(iv) 0%k 1o ¥ Insulator 3 7T <o ¥4 |

(v) Valance band @ Conduction band &3 %045 AT
cnergy gap 9KF |

(vi) % wITTER 23 Resistivity 107 2% 0.5 o2
fabra <00 41 |

©| Valence electron, free electron @ covalent

bonds 31T & 4?7

B33 ¢ Valence electron : The electron in the outer

most orbit of a material are known as Valence

electron.

OPTIMUM®
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Quter most orbit @ wéiestm widfs Eovelia e 0
9% Valence electron o swmda (Sie ¢ wpimfs e,
tayfes eneat st | ¥y Wel B clectron offra Al
wm o Ipmle A vy, sy, il S 3
o1 fn e 9 v |

Valence electron @3 B+ fada wrn o vz, offi-
e @ ¥t o fass = A

Free Electron: "The valence electrons which are
very loosely attached to the nucleus-are knows as
free electron”

a¥ Free electron oftice s «frem afigs =fe
et #fim yrrea v ) Free eleciron @ B9 3
312 o« Current 2415 =0 | @@ o conductor
7 At Tyrma Wl @RD o wEIs wE frec
clectron €3 #wdn cread rgem 0 w1 ug v i
“few free electron wre o3 4mdt w58 fome sm
Fara Wi A free electron TR it Rogebo A M
¥

Co-valent bond : TR ¢o1a #vmda o ofiy Brwls

P offe TN A wEw e, o e Co-valent

bond =

4% ofrwn 930 w930 clectron tonfie W W

srere 4wt 5 @ B¥® Quter most orbit @ =S

IeRGR IR | g gufEre 2@ Semiconductor

germanium @2 silicon ¥&f% w0 Rewda cwfi 30

% "2 @ T Outer most orbit @ v
electron we faau «f5f seroe s electron vz fwe
W] AR 9% 436 electron R THA T

Covalent bond @i#uam Bsz e o wA Sl o
wdq Co-valent bond 4@ =% T 42 9F SIYW T
w13 T 2% s omE N S [nsulator @ W
¥@ 32 TR R oema % m R Co-valent
bond TSC® WE @R IRV LA T AR e
conduclor <2 =G 8 @ |
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b

eACTED.C e DC @ A.C e “fiwds oam e aw
TSR U |

b WE cuota ¢ on ote A 0fdl @,
wiRrnee o $fS W+cT %0 sub station Swmes |

o | RfSF 491 substation a T fre | o Ry
291 substation SRS oral Bt ¥7
BEa3 substation(® MRS 3 S S ¥ W |
3. S ST |
3, 6= sl
s sl substationt® Wrae fafeq st s = ww
¥) Transfer substation: T2 substation @ ¥
voltage oOwoms «fimés ww ww wns Transfer
substation ¥* |
%) Switching substation 1
1) Power factor correction substation.
%) Frequency substation.
&) Converting substation.
5) Industrial substation.
3, W& S AU st w = wm
#) Indoor substation.
%) Outdoor substation.
1) Underground substation.
%) Pole mounted substation.

38 |mmmmmﬂﬂwﬂ{ |

Indoor substation Outdoor substation
%) 4t «9m substation @[ F) < #zi substation 4
vy qren wesa fEwT onE | wyfs ot wWE4 WIE

ILS |

<) % AT A T YA
w39 et |

=) o G e |

) % = AR CEr fault
@ T A wWwn e

) 0% e W GO W
=) e fault % W

%) fault & @ (NS I
¥

%) fault 3@ @ (RIS 39
W |
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1. Induction Relay.

2. Reverse power relay.

3. Thermal relay.

4. Buchloz relay.

5. Directional over load relay.

6. Solenoid and plunger type relay.
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Circuoit 7% w19 oy
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i) Simple Swing Vibration
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T 99T kg | IVICW W o5 Avie Ldkg. |
mwmtmﬂﬁﬁnwallnﬁMracmrn

Ba w3 = 11m, TN = 8.6 m
o1 ¥ Transmission W fry ARe wuyed
el Wieg | By ol Factor Bfr w1 syt
Span=200 R, Ry ey 1.2 of wify
e e Lkg/m, SO 3 3.95 AR TefoR Bt
82.5kg/m’, Breaking % 4220kg/em’ | % 4

81 «¥% et wAY® I Transmission MR
Span ¥4%f 275 %1 Conductor 97 TPT 1.96em
R ST 0.865kg/m | WA Ultimate strength
8060kg 1 ¥ Conductor 93 vefits s W
¥ 4R XA radial thickness 1.27m ARSI
P Projected Area T 3.9gm/cm’ &on Sag fify
¥ 0D factor 2 O 1cc [T 98 0.91gm |
&9 6.3m,
¢1 <¥% Transmissional #% TR Span W
200m R TR IR TS S1¥S | Conductor 47
Cross Sectional Area 1.29cm’. Weight's
1170kg/km @3¢ Breaking Stress 4218kg/em’
7 Sag Befy 7)1 of Safety factor 5 @3 Wind
Pressure 122kg/m’ of Projected area
vertical Sag o #%) %72 8.96m,5.37m

&1 F% Fyer WaHT ol Transmission MEAA
Span W 150 f%r) Conductor 43 &¥0%d
cxw 2cm’, Conductor tension 2000kg. 3
conductor 437 HLAfHF =g ﬂ.ﬂgmﬂ'cmj W am

TR @1 1.5kg/m T 9@ P 93 B9 9 fify
I %a9 ¢ 3.48m,2.7Tm.

4| @@ A7 47 fwr <3 Transmission A
o w7 2 40 RB « 90 it Swet AfE 130
SreR a7 sy ffi @ ) Srew A
wrefis g 400 b o wwdw B 2000kg 2
e A3l eor A FbTE 1kg T8 1 o0q 77 Tgad

oA A oo e AR o o 9w
%%a 3 55 017 |

oPTIMUM®

@

wfem e AW () e
fefe | fof 3w, a7 ()
AAE: (P S Ao IS
Giow eR o (IY)
(TR I AR (R (WL
TS A9 FH T ACH
wrE q0AR) ©f Afdep @l
T A8 SEESF G
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(el @ 323 i)
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Brcaking_‘l‘msign
Waorking Tension
_ 2540x3.225
T 274045

o1 T 7R S wafys wfb Trowia a7 S vl
30m 9 90m WG ¥ Transmission 72 Bl
TOHOR | DTt wourd W WIS 5@y 500m | af B
1600kg «f® R Rl wem 1.5kg o or T
wmﬂwmﬁmmm'rﬁwﬂwwgml

Safety factor =

=3 (Ans.)

(G WK,
: Py =30m
P2 =90m

I = 500m
W = 1.5kg
T = 1600kg
H=?

9MEA, X +Xz =500........... (i)

2
sEawE, S= ‘%rl ................. (i1)

(i1) 9= (i) farm <3 %,
Sy- Sy ='§‘f; (X%-Xh)
90-30= % (X2+X1) (X2=X1)

1.5
leﬁt}ﬂtmm (X2-Xa)

(X2-X1) = 256M..rovrenre (iv)
(ifi) =t @2 (ii) 7 WS MR,

X|"'X1=50ﬂ
xj" X| = 256m

OPTIMUM®

STETe

Xz = 378%m
o Xi=122m,
| 500
x“i“xl'__l'—]llz I28m
_wd_15x128°
Sed = 57 = 3> 1600, =768m

_wx? 15378
St- 2T = ZKlﬁﬂﬂ "E'Egsm

TR P otifia om gre il Swer
H=P;-5; + Spia
=00 - 66.97+7 .68
=30.7m ( Ans.)

it o 3
3) cornrafie cBe fisp

1) Overhead system ¢ Underground system & 704
A o |

@) Solid conductor @t ¢5ty Stranded conductor ¥
$or caf =

8) Transmission line earth % @1 (3=7

@) A€ cross arm TR W= W A &AL

&) High voltage Transmission 4 conductor &0t
aluminium THH 7 €

q)- Underground system <3 faa o sofen i
[DUET: 06-07|

R el
31 132kv Transmission =¥ Faffs oyl
ot 1 &t it «Ra1fe s 680kg, Span
Length 260m, +f@®7 wdw <Mgx 3100k,
Safety factor 2 a® $ft e «fa@y m Ty
10m 3o g% e FepE o Trema g o) vt
LiSH %% 13.7m

31 o Gefiem widtea Span Wef 225 fbm O
100m ©ieEd o8 T5ke 1 AR fEndy oy 3.1
fEfofiom 9  f®  Breaking  Stress
1250kg/cm. ¥ Ta% WA wge | afe naa S
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Wi = &f «wr IO conductor @3 $v1 wansy
g |

W = o w3 b conductor @7 eam |

W = srebs afror o arerom s

n
W= pug {(d+207 - } |
= 913,505 ((0.014242x0.0125)-0.0142° Jxl
= 0.957kg/m
W= W2+ (W, + W)

=/ L48°+(0.957+1.09))
=2.52g.

Wil : ﬁ
s W = 1050 x 7 (1.42)
0= tan™' ( e ) = ;6521“3.
W+W, ", faofa o = wl
By AN (Vertical Sag) =S cos 0 : o
~ 2.52x(250)°
T Bx1662
ﬂ’ “11.84m  (Ans.)

}Immmﬁaﬁﬁhgﬁ'fmﬁww 3 @3 Gifi wdrm Span G 214m
250m | *ffw Wt 1.42cm @ sfiadls stafice Conductor 9% gy ¥ 3.225cm’. vrfd
TSI 1.25cm fF WE wN WRe) iy oy O Rl v wgw e sweten orent iy
RoweT oo 1.09kg. ofs affbm e 37.8 kg Vertical Sag =2.35m

e s AfER am of f ofofideg wfws Wind pressure =1.5kg/m.

AR FroT 1050kg. o w7 fidw wwwq weq  Breaking stress =2540kg/cm’

9i3_snkg .EHW%HI g% Conductor 9% o84 = l.llSkg.-‘m.
LLILIEH > Ww R LILICH
i A,
A : [=214m, W=1.125kg, W, = 1.5kg
! AW, = ’w? + Wy
Voo gippssncnocal ’ =J(1125) + (1.5
. CWatW Wi =1.875kg.
oW WRE, b Breaking tension = Breaking stress x Conductor area.
I=250m: =2540x3.225
d =1.42¢m =0.0142m it
W w
W= 1.[}91.;5;,;; Sverseat = HCusE cosfl = 3
P =37.8kg/m WO ;. 1. O B 0
T=1.25cm =0.0125m 235=""gr *U. NIGAWS
W, =Px(d+2t) x | T=2740.45kg. =0.6
= 37.8x (.0142+2x0.0125) x |
= 1.48 kg/m We know,

= “irag1g Bi69 / EEE
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& T2 1 Conductor 4w 6% T ¥% %3 sag wv w
Ll

wi?
Sﬂ . S o s
$ 8T

¥ | Transmission line @ Y¥ 3% wwa i 3w qeut
T W (N

B& Transmission line @ sag ¥ 85 we w@ v
caf™ <1 ey =W | FRA R ¥ @M conductor 9% Ber
B @ €@ e ™ conductor @7 e R
firs core T 1 W 3 @ T line @7 e @ T
% WA R support ¥ | sag 2 T TR B v
ITHP WU WU ¢ vl conductor fEs crs o A
short circuit e M| gy Bow G facon @
conductor @2 sag FfAfRA o m

» | W BT NRMST o o7 P o 1

m A! __yf_z.- .:.-_I_f_z___lll'
\_ﬂ P(s.y), ;
;: +—x/2 y
Mﬁ. £ 0 1
| = wmeon® v wgadiry 1 | Q

O = Conductor 4 73y farg |

W = gfé @3= 80 Conductor @7 eom

T = Conductor @3 ¥ |
D!ﬁlﬁlmm&{ﬂx,ﬂ .mmgm
WIET® STwEI op =x T9NA op 9 Straight w1 |
Oﬁ‘iﬂﬂﬂ'ﬁTwﬁwlﬁﬁﬂtﬂﬂﬂﬁmﬁw@gﬁi@m
WA

.-.m'tﬂ.
Ty=WX. 2
WXt
Y= or
A, X =12 &, y=S5
. T
guwl2) wi
2T 8T
W
T 8T

So | SPTX BT o M 4 I e 3
B LILICE]

OPTIMUM®

éfy fagg 0.
fd,

| = oG o WO g 1
h = o1 e Swe o

:.._)i(-
A %, A ¢ B 1} T somem w1 i

X = vl e 7s O oy o g
x;=ﬁ'ﬂﬁ‘|ﬂmﬂﬁ"1mML

T = s ¥,
W = gqw tarefa ofiadla oo |
2
WX ;
Sl.z zT s .....{!}
2
W
A . (i)
(i) —(i) w2 M,
i . 2 2
WXy WK
S-51= 91 = o7
w
=57 (Xa' = X))
Y L
wi
SR (Tl FRE " {iv)
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81 v10 ¥SRAda woff Insulator String 97 ofs
TfAta Ferr Capacitance, Shunt capacitance
a1 10 &1 (i) ewors B8R aift Voltge w7 wtowm
5 &M Voltage ¥%7 @A (i) String efficiency
fifu oy

Beu 3 19.76%, 21.74%, 25.88%, 32.61%,
cfficiency = 76.68%.

¢1 5 XRBY 9ol Insulator 7 String 100kv
ot Y& wne) Shunt Capacitance a4 Self
Capacitance 91 %1% 0,1 @ ffy a3

(i) TPpoiba aa Voltage 4%+ |

(i) String efficiency.
Sam 13.85%, 15.37%,18.24%, 22.85%,
29.91%, efficiency = 66.85%

b1 q@f® o BTRT AR st Insulator g
ofs EEFADT Sell Capacitance C @@t Shunt
Capacitance 0.15F. 4 @§1 ¢ fix v o
Bef by wreq e w00 Capacitance 0.1F @
LT TEeAl Wﬂﬁﬁﬁfﬂm Voltage aa
String efficiency fAfi 1

Tt 32.6%, 30.7%, 36.5%

efficiency = 91.32%

“SRI QI @S, WA
wifsr IR FI©! i T4
M4, APIEd ST AR
we PIOE WY FUE
&g 4 e vors Affe

(771 T 8))

_/

C

2 )

L 701 (Sag)
31 o s g
B 750 Tower 3 oM e e wrm Br 1wt
¥ ot B 0 weomered wrsfis sl o @e
TR ATEH o +191 ] onfr S U
31 ™=
Bwat 50 Tower @ tiiem wgedf wrgfis ywrges Span
N ;
© | %8 Factor #1025 392 :
Boa wmfbexl @ Breaking Stress war working stress
g wivrere il factor @1 @ |
Breaking Stress

Sibely factor Wnrkin: Stress
8 1 f& & factor an Beta sag 6T T
Bt fgffas factor @2 B4z Sag e wua e

S | weralineg o |

3 1 o v o

s wtfmdl 0A

8 1 FEERT

¢ 1 Conductor $908 %5 @ S0F 491 |

@ | Sag w™H Tefenrn e
Bga: Sag wivre walzaom

#) Dynamometer 4% 000

1) wave/ ST WU (R

) Sag (AR MO
& | et ot
%) Working Tension
¥) Breaking Tension
®&2: Working Tensiont 1% cx «fwm am oo
conductor TS weym @ T2 2 =2 Working
Tension 3 |
Breaking Tensiont s & *f@me ™ gom
conductor TSfEwEe T @ T wir fitg m e
Breaking Tension 307 |

9| Transmision line @ sag &3 0T &0
Bem Conductor @@ 68TR ¥ Sag @
sxrfes, Zear Conductor €¥ 657 73 (& sag ¥

ey frow | EEE
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K@% 714 (ii) we wftewm @

V= {|+k]\i’,

V2

Vv

| B I:I+k] “{I"‘"ﬂ.]) =10kv

W R, V=V 4V, 4V,
= 10+11+13.1

=34.1 kv

».#1%3 Voltage =\f3 x34.1 =59.06 kv (Ans)

© | oT% R8T AR String @7 ROWM capacitance
9 A Shunt capacitance 97 5 o7 Ay a7 ¢
(i) T Voltage < =toem 3w String 4

Voltage Rt

(ii) String efficiency.

AU R S
.,\ oy
b
\ I
D emerlE
2 C— 1
l"': . 0
s C, | |_‘| A l
N '
} c i
) ]
; I
c, I I Jf
3 I
3 X
T b
AN 2
WA WA,
C, IxCy
= — = = 2
K G G ¢

V, =V, (1+k) =V, (1+40.2) =1.2V)
V= Vi(143k+k%)
=V,(1+3x0.2+0.2")

=|~5*’1V[

V=V (1+6k+5K7+k)

=V, (1+6x0.2+5x0,2+0.2")

=2.408 V,

V= V; + |2v| +EMV1+24U3VI

- 51243\“

OPTIMUM®

(1) V & vy vra oo U@
|
Vi=25a5 <100 = 16%

V= L2V, =12x16 =19.2%
Vi= 164V, =1.64x16 =26.24%
Ve=2408V,x16
=2408 x 16=38.53%
(ii) String efficiency

100
=853 % 190

= 64.88%
[NB: ¢ f String @7 &1, Vo= (1410K + 15 K% +
7K+ K*) V)

51 €& 33kv over head 7& &% L7 String
wKg| ofe® Insutator PR e wifr woadf
Capacitance TFpmibs <1 fert il ax
11% ffa s s

(i) Triva f&Afa Voltage Distribution.

(ii) String efficiency.

B® 1 5.52 kv,6.13 kv, 7.4 kv, 85.8%

31 for Whdr qaf® Trpede String e &f
Wby FAaem wifed Voltage 15kv 1 ofy Refacd
Self Capacitance 9%t Shunt Capacitance <3
W™ 8:1 1 String 97 s Farm 1l voltage

@ string efficiency ffr #2
Tat: 37.92ky, 84.25%

o | 6 3- Tgw 7wy fo YeFesw R wieg) o
% 28fesa e Voltage 17.5kv @ s mid §
&M Voltage @& String efficiency Fefr #71
#f% Insulator 6 =1 xgaSf Shuat Capucitance

A T Fa Ly

T [RCRr e

W i : ; I. -:. .i:---J.

. % N B s
L - e by L T et

¥ ; d £ oo

-

1
TryeEna a7 fAe Capacitance &% ¢ SPT
Twa 1 44.25kv, 84.25%

sinewra 6% [ EEE

186



Viw C =V C+(V,+ V) w(,

VinC=Vo C+(Vi+ V) K C
Vi=Vi (I +k)+V,K+ (1 +k)kV,
Vim(l +3k+ k) Vi (ii)

~‘4V=V.+ V2+V]

=V + Vi (T+Kk)+ (1 + 3k KDY,
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%-100

AD? = AC? + CD?
= (AB + BC) + (CD)
Vi = "J{VFL k |uRnF 25 “uxlf

o virours Wi T4 wifle (Inductive load) ©

A
opTIMUM®
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AE’= ACY + EC?
AE’= (AB + BCY + (DC + DE)®

Vi = Y(Vircosd + laRa)” + (Vy.sind + laXs)®

¢ “Mow P8 v e (Capacitive load) :

E
H.E.-ID
AC = +JABT + BC

« \JIAF + FB)" + (BD - DC)*
Vie = \f(Vircosh ¢ lsRa)’  (Vyisin + laXs)

Solved Problems

s 1 8B Vgt (Y) At wOwADE 230 v, WHN
asue WA (s esde wd) wW PeuEEm
fraribim coww &7 60 v 4% CRE T S TSV
ANC™A (44 o4 | (AraRyTY (ST YT AT 08 QA |

Solution:
230

Nl
Vi = Eq = (Vo) * (%8
T+ (60F = 146 +
146 - 113
- 1

133
9.77 %

Full load vohage per phase 133

% Regulation
(Ans)

31 2B S0 KVA, 230 V, 50 %@ st
e woe afedrw 0.012 Q o wokH
framaBnw 0.05 Q 1 365 321 cnre a2 (%) 0,866 P
e WlE 9 (¥) 0.866 Ffex nev wm af=
foe TR W T O G Wi v
(ETRE GT (SO (T T35 L7

Solution:
RET ST

‘L“,;;_ =230 Volt
R,=00i20Q

af% e fef x| EEE




oo Ep= 444 % 72 % 107 x 50 x 192 x
0.966 x 0.958
= 2840 volt (Ans))
- Star connected, . B = \‘G x Ep
=1[3 x 2840
= 4919 Volt (Ans.)
81 930 3 cwE, 12 ¢, B FITIOT FOAHDTAE
180 & =0 W = &% 7B 10 wex wsida wi a2
s corom ¥ Pfive e witg som =W
(Coilspan) 144° &t | cfim et =™ 600

r.p-m R & cofiow ¥ 0.06 ob T ST P

Brely (e 'S MR (OTOW 67
Solution: A
Iﬂ L3
:.I~i=l—1|;—1“"r (M P=12
NP 959
=120 0, S=180%
=@%'2 N = 600 r.p.m
¢ = 0.06 wb
=60 Hz Ep=? E =1

e firs =180° — 144° = 36°
. o5 w1183, Kp = cos °/ = cos 36 ;=095

180 x 10
3

offs o ISR W, L = =600

Turn / phase, (N) el

180
m=slntfp!1gsc!pule=]2x3=5
o 180°  _180° _
8" = Slots/pole ~ 180712

B . 120

sinm‘i smﬁx"z—

S Kg= 5° = [2°
msinE

2
ik Eﬁ = 444H¢NKPK:|
= 4.44 x 0.95 x 0.957 x60 x0.06 x 300
= 4360 Volt.

5 By™ \ﬁEph
= T7550v

12

= (.957
5 sin

oPTIMUM®

74

¢ TaoFror B4 Py wiia o RRRS wem
e 3

(%) % vrsrom ¥y oosn w6 s anee (Short
Pitch angle) o () fed (erelienm) zu ez Rfen
gy a3 v TR-
v TR 1 = Jo
e raRfAe o = So ReTv
~. 15 v, Kp = cos /3 TIeILaowe™ W
= cos *%/, O QTN
= cos *%/, 1% TR o0
(¥) g, fifeg wrcaifcens o Felf®em wica YA
fife
% m = tmjcra/one or slov/phase/pole
N = grRraifarsm A T e
mnd

sinT

wsicwom eomesa w41 (n = 1), Ky =
msinf
i

 msin

- - ]l"hﬁf
?‘ﬁlﬂmﬁmﬂ(n-—-fﬂ_ Hd;-.zim_r?l

msin f]

. 5mnd
sin

959 YR W= (n = 5), Kg= 53
msini

() Gt w1 g | o wsiasm SR,
f.=5[}c.*‘slﬂ‘iﬂ

el gerare, =3 x 50=150 s
v o gacEf, £ = 5 x50 =250 %5 =@

¢ coioRE @Ot At (Principle of voltage
Regulation) :

i@ $ D.C Generator @7 (@ Winhm emif& & oy
afitm anfed m foy oG wohbr emifer @
afigm wers 350 (Inductance) e w | ¥
Impedance WTRCTN 7w | @ e a3 BT
frarerera w1 oms @A (No loade) g SPoRTARGA
DA (ST (40T (ST WG CHMHTAA DA (el

aff @ fef caft | EEE




Let, f = cdifo® s

_ 180 180
. p
pule

m = No of slot / pole / phase
mf = Phase spread angle

n= No ofslot / pole

WA [, = R0 dUTES (oe
mE, = Resultant Voltage

o urs %, AE = BF = "?
SinzAOF = sinf=20 o _ o
AF =y Siﬂ% =2r m.sing1

~EBg=12r sin’

»AE =12r sini

2
G N Vector sum of coil of Distributed winding
LL} d

" Arithmetical sum of concentrated winding
2r sin ™

Togiat el
rm sin%

sinEE-
D )
" sin%

Solved Problems

s1 @@ 3-¢,8 pole o R DT 97 43
i < ive S RERARTH wHT ¥ 2

prom S
slot= 48
pole xphase  Bx3 pole= 8

, 2%30
sin——

—

ESH"IT

=0.966 Ans

LR 3- wEREDT a7 ot T 4 B, e
span 1-8 ¥ k;, and k, P+, T 20 360

Solution: Given
" Total slot
full pitch slot = -ﬂ:uT__ p= 4
_8 span= 7
R slot= 36
9 slot = 180
?slul=%’ﬂ= 140° = «
" slot = _}_E-_ =13
Ly pole xphase T 4x3

g = 180 _ 180 _ 9
F = pitch st 9
A ky = cos% = cﬂsl?- = 0.9397 Ans

tl'l'l:"E'
kg =y
msinZ
_ sin 30
- 3x5in 10
= 0.9598 Ans

o «%#® 3-¢, 12 pole, star connected
Alternator & 144 % wme ) ofé w8 O s
of®) S| B o G 500 T W o o
Pole @ T2mob #a¥l %@ Phase 4R Line
voltage % BRCA? (tecz 18 kp = 0.966, kd = 0.938) |
Solution: @
(a0,

p=12, slot = 144, conductor/slot =8

N, = 500 rp.m, 9 =72x 107 wb

K, = 0.966, k; = 0.958, Ep= 7 E=?

ot w3, By = 4440/ Tkokg volt.

20/

am,Nflp
NP 500x12
— e ——
[=T10="120 -~ 0He

wmﬁ@:%hzam

o o Coca U () et = 23 = 1920

7 afx ¢ fef% aaf'm / EEE



* Alternator wz Sy
g 7
TH A,

nchronous speeqd equation

P = No., of poles
Ns = Synchronous speed (in r.p.m)
/= Frequency (in Hz)

W, T4 aereng Pole @3 Conducior & wfsay
¥R w44 | Cycle e.m.f ey |

~. No of cycles / rey = 7

N
and No. afrcw’sec=gﬂ ................. (ii)

Multiplying eq” (i) & (i) We get,
- N
thfw“mfmz 5”33
r C}':lt’r =I_}r_qi
& 120

PN
= N
! =10

- Ne =120/

p

L 4
Be:
3) forem 3fam

¥) fFox Wam

) M ¥em

8) WEiFre SRR

¢ wt et : s v, RBRET wie

m: i 5 : :

Pt wa: Fremm o emfee conta 6 gafis omife
TOeE «F WIS 5 orile T

“ Ky = cos %/

a = J e STEY
YT | -
felfa=m wr¥e: RERTT em3fe Voltage © #0150
auEf& Voltage a7 wirneras bR wnvz w1 |

- mf '

in—

St B

mt s:in:—

B = o a1 Yewlimm

Alternator 9 T3 ARzt wyre 7w fre |

AT ofiewn Fere e i

Kd=

OPTIMUM®
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Slat

Pale xp

m= Wifie 45 cwwm ofs cors Slot 7z

% mnm,ﬁrmwkpzmsﬂjz | G
fo2rz etvfre e ag |

)

v

=

%&ﬂmwwmﬁmmﬁqﬁﬂmilmhﬂﬁ

Vollage fcas1 364, Fractional Vollage 7 E, & E,

"4 Voltage, AD = £, = E; + E,

or, E = -.f".':'|z + E;_.z + 2E, E, cosa

onk, = VES+ EY 4 2F%cosa  (Ey = E, = E)

or, E, = V2E% + 2E7 cosa

o, E, = VZEVT + cosa

or, E. = 2E » mes-:-

or, E, =2E ﬁcns%

fow 1 Frs emifer @

E.=E +E

=2 i (i) (E) = E; =E)
Fractional pitch winding Voltage

T Full pitch winding Voltage

r

_ ZEcos “h
2E

= cos “/2 (Proved)

.. ” sin%!
+ @597 @, Distribution Factor K g 7
mslni

a5 6 fefiy caifeq | EEE




“dof1 voll
[~ Z=27)
R. M. 8. valuc of this e.m
= 111 xdgyT
= 4.440/T volt.
|Sine wave @3 371 Form factor €1 ¥/ 1.1 | wza |

S Alternator a7 Voltage eq"

few 93 Voltage (108 @ Pitch factor ¢ Distribution
factor fmm &% writs o e o |

S &F% em.f/ phase = 4.440/TK.Kq volt,
¢+ Alternator ¢ i
rz Voltage regulation @1
ffen -mafete Voltage regulation cae w1 wm. Bara
EreL

(%) Prtarmm 2fteimem wua EM F wsfe |

(%) =TS Caref W afimmama Bif orafs |

(") 7 *nem T W Abwe o |

(%) = AIEE *mfs |
(%) PrcareT ¥ e 4wufor afq s

'
-l
a '; —u 1 -b‘l'
= ome — W 18, !

% “fere B 3wrern e weh efGwnHm wed
wio ety fafe @ qu | Brwaam 2isen s S
anfad cafetir, Moee Fomesm, wmofee paes Al
o5l 73 frg? w1 7w Wit cafeiRnem = @ o sen
oo VB oY WAy A 998 wiEg w1 Fream
Rrapreroe w (q efe Bier 4w WIb oT AT SIS
90° Leading @ 4m® 1 o p.f lagging @@ Vector
diagram w3 zary w93t T@ 24 No load
voltage 5ECaE (79 371 410 |

Va, = V{(V cos + IR,) + (V 5ind + IX,)')

-V
a3 % V.R_=E&E'ﬂ‘x 100

oPTIMUM®
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¢ Alternator @ Armature ¥ fi (&% Field &

g R et

B oyfa oz Fiee cran

b1 Field winding % g0 Armature winding
w3 afin o1 ' @ wlm winding & v afsre
T ol fid e TR w0 W mm g
feem |

31 Armature winding @3 o et s il
STHISA S WA (1 SR T Tm 9w Prime mover
YR OEER W @ e Sgm w@ earR
winding @ fig #fbre araqm sive sfanses |

¢ 1 Alternator 9% Voltage Myrcrs: =fe 8% wews

7 9% %W oW (ervee We IS A
Insulate w1 ofa aftw are

fir arm Winding ¢ (0 36 o Dot @ e
Cooling (471) a1 ury G Aept wsTTa A o |

Rotor it ~rgem (Spider) @egs *fm owe
T AT WA Prime mover JF W35 ¥ TG

¢ Allernator <% ¥ (Name Plate @) kw
Rating  fc KVA Rating ¥ «iw =02
5T § avee 4 T S T @

quws 2 ferments cafbe @2 Jme Power factor 5§ e
fry syeed sfebn @ aen B9 @ wow o
V3T @ whR (ST p.f (WA WA | 9% Afd e
fewz (VA) wme ffes p.f @1 o1 watt rating *méa
L7 R |

f8RrE 3 Alternator @3 Cupper loss fse @ Sy
Current @2 342 a® Core loss ¥z = Voltage 93
B W 013 7 FiSw B VA @9n 3w 1 @) Rating
KVA (% &3 331 %7 |

¢ Alternator 9% Parallel operation <@ "=
41 [DUET: 12-13]

%@a: Aliernator a3 Parallel operation €3 =& firs
T 2%

317 A% Alternator @2 terminal voltage WM T
A

179 Alternator 9% phase sequence %17 02 A |

o | Bgrwe o Baefus frequency MM %0E 93 |

afy @ f&f5 cifm /| EEE




¢ o WY B TIR 9w @ Prnaramr crita
WA T FA Capacitor bank Use w21 w7
w3 Ffdve wifeay s Prcsem cite o e
LR

> 1 S o ol gy

Q| AR A7 I

© | ALY 4TS

8 ttﬂmﬁml
R FRafiRe 3T Capacitor bank use w17 s

I IGE T TN QY |

| A QT S |

O | B Yl e A1

B 1 e IqwSTeR WRkteutn wrw v
iz |

S T e

o L Self Study
S 1 4% Brearm cifbe e Prcemmr s way
X1 G PrcarPT WoTa e e

S SPEC (Alternator) | .
¢ 7T @ *fi e & ;
Alternator 7% @afs oifiel a1 Brerefiarm fewit g
*fyaf¥e wmz otw Besm w021 D.C generator 9
Alternator Tet? Suriw fewr wififde (Alternation)
AL (ST '@'!31':] aw B, M Generator @
commutator ¥ Brush a7 A Y W
(Unidirectional) corde ﬂﬁﬁ ot @ feF Alternator
¢ Slipring @7 ey i€ conwee? AqH W W@
f&, Generator-4 . com graqe Field @ g Gy
Armature (& cTRTCH T8 Alternator @ f% ¢z Rl Bi
Field & ¥R Armature & fi@ 7141 70 1 1 frg feu
“leur o & A Alternator @ €% 1% IaEE W |
a2 g fre am fevan gl of Rdfes Frses B
TS Tu e Benfie Frequohcy FREAR 79M 20 | UR
Frequency ©ft=e ©o wamifd sl ey wiem fave

OPTIMUM®

B Phase Sequence Fids won | 7rén Sae ool Rl
e s T @M ave Synchronouse generator @
T W

FG 2 Alternator <3 Fmdeeni &, ft Generator 4
wot | T Seo foen Alternating Voltage 2o 7 |
Altemator @7 cwm a2 +fnf¥ mom Voltage @ Slip
ring <% Feweay s afien fion wpn @ |

¢ WOREGEE E.M.F equation ¢
G WA OIS A @ WORGOER ¥ a-r.-rﬁw
Voltage cra coretm Renma ofifes T
WA e
Z =No of Conductors / Phase = 2T
P =No of Poles.
= Frequency (Hz)
¢ = Flux/ Pole (wb)
N= No of rotation or speed (in r.p.m)
ko = Pitch factor
kg = Distribution factor
- Ey=Generated e.m.f/ phase.

ﬁmﬁﬁﬂmﬁﬁ\m:
_dp 4

Tl =
QU1A, 28 g flux @3 ¥R s
do=gpub
g 92 yofs oo amms A, dt=6—rfsec.

4o _ 9PN
Tdt 60
WHTAEE W Primemover @@ wfemm  ®gm
Synchronous speed,
1'.N=N5=&£‘E
do _ op _,[
By wR 2w o, i R
=20pf vult.
siferaa 7 were sifaardh o,
e.m.f=2¢fz
=2¢f x 2T
70 af @ B i / EEE



¢ 1 & e Pruosam o tans B B awfidw
wfeeds TR (¢ (TR TR oy ksl o wm |

¢ SraEm QR V-Curve wees a7
w3 Ry S oo V-Curve oiew gom ¢

¢

it Al i O rard

— Fiald Current
¢ Provethat f =S x

Let
S+ = Rotor frequency
fs = Synchronous frequency
Ns = Synchronous speed
N, = Rotor speed

We Know, Nsul—zfi 0
Ns—N, = ﬂﬂ

From (1) & (1) Wr: have

Ng-Ne_120f, P

Ns p 120f

L Ns-Nr

;N
Je=Sx[

o TR SR e 0 ST ovi I A

frg
85y 3 BerEEm b A e 3@ S cnl

=101 e 2 wrerenfB e S O WS ) TR T

om 77 for an wrwig e G A T o | S W

ayrsfse amm |

Buyz e e 4f0 v ¢

3 1 @ Bagnrm cbars e (i fenma v e
w1 w4

(if)

S= =]

oPTIMUM?

Lol

1) [Wdws Promam aifican o ema @ ofoe a1 we
mﬁnlmhutn

¢ QPRE s 1 gy an w fay

Sun ¢ R o Sraee | B ot awigd =
fonca Bfn cowtm foes om w @ owvm afa
cotam, 5 w0 ey, qrelume Yo Ben @
o g fers awRiw wfee feoeam aias
wfefrel we M) firs Rorbnse o ffa
ikl ofiem wn af e b wf§ voltage @
TR eR-@R T, w wnfece oy e, s o
BREM newm v «fwmife w

# mmwmmmm
1 uy oy e

( DUET-2001 ) >

B 3 w3 Frasm caibacs cicen +newR wa Safea

W AT 9 U | A0 BEEAm cieeR
B A

: ok G l"'* F
L - g

" E o 2

+

~ e
Iﬁw:mmﬁwmmmmﬂz
(4t TR TR (TR W] AP |

“NeTA WBI cosp, MG 7 nﬂuqa;mgﬂ'm:m
gt @21 582 e Inductive Load @3 *newr wR
cosg, (ar® T30 WA Tl T Wy Frawsem @itur
WA RS (T LON0Y |

fBT@ cose, Tt @ TG0 | wieg | @ FEroacs 1R
Wi W PEEE (it e v awiA fielte
wEs OA = OB v wife frmafPs o seomie®
S DC #vA ¥ 70 1 e i e m frais
TS A A | B ot s v®m 3w OF
AT | TR M6 IS G Frerm o ai
uf§ ®i@$ OF = OD + OE « waym Frwasm aitum
NGTT ¥ cosp; Mier 9 Wit

«fif @ féfit aifm / EEE




o P cibae e WHR e
iRm0 Iy bl

B ¢ v o s b s st e
O 43 ity wWR T e oitten wofsR IER v
FAEW ¥ T Axd I | 9 YW AR IED o
TR (SCBR T (T g R o 19 e
03 @ *newr wikw “Rwfe T ek BeRR e
i

¢ PAeEm ate @ IR T e e
‘I‘?W‘ﬂ‘fﬂaﬁmaﬁmﬁvm :

W‘W‘Tmﬁﬁhlmmmm
A s fivfe @ A M o
“Fa¥e we we v oier ferte Twre v A
S T AR | (DGR 0 N 7oL A M-
0 cow Hfifar o1

R 7 IR § P s Prvamm ada ofe

¥ T R

> | PemsEm b et e ome g, i T Al
Frm w1 o A ems fiem

3 1 TR Gty Afdsim

auﬁmmmmmmqﬁmmw
qF

Ry ¢ BrET e T 2o e enfa on

o

3 | CRTBEE FICLT G “NGTR ATt 47 Hhad W

3| (BT WS W FR W G @ Wi w o -
Fafie, »OTe @ <If¥t Romfi wu, W 20 (ST (NS T |

o | T SuEfee Ty (s M |

8 | ofie foy & CToR T LU (WS °Is |

Wmnﬁw:mmmmﬂm:
a1 SR (Amortisseur) R F AW G
20 | ST W (O I I AR T IO TS

y | wedfra wrx ot e (Dashpot) 4R 9 |

3| S 7% 2N IR W |
u.ﬁﬁcmmﬁmmmﬁm-ﬁmmwm|

o PrEr a9 JRE coaratert STl
[DUET: 11-12]
Eﬂ:ﬁmacaﬁwwmﬁvmﬂmﬁmmmm

OPTIMUM®

6 <

3 ) Jfiom wtn wa fam everram e W B
W e e wnefitn o PaaEm e
ferma @ cabr TREE @ |

3 1 (e fafsy e G g wfis i WikE T
o o W3 OfER B e R wm Pt
fewmba fipme TRge @

© | (U WS CwR (TSR 4 TAw o fig e W
T WIS CRIRA T (it T3ES W |

§ | (v X8 Km @b Teylite YR grOeH T A1
T8 Cwen FrErP cte e |

¢ 1 %% Az (Dual use) 9 cwea (Power factor $&f®
g GFa (s ) Prmar caibe we TIET W

+ PAwFm Woa  (Synchronous Motor)

Starting *&f&s T 8

e ciibcm R 54 [ fw @ e alee
(& 71 @ Son oBSTa Betd Rolating Magnetic Field
a1 e wneie fere ar five 0 BR awRH
(G W B BeAR (WY T CUowd TR FYR (Ve
mmmmmm%mmwmm
 FFmarem 1fere W |
Starting *refeof Foy o e ¢
y 1 f6. f cafGa wa gy v1e <4 |
31 7R 5T WO g PRI (A 1
o | P TSR (HD o 57 F4 1
g | “renfa™ cabeER ATew B w4 |
@ | SFIIONET AW 577 41 |
P CT5eed Starting @i ¢
A T e S B (B ST eREe
2w | ST euiEfey Yo HrRrEEm (e T (e
sy Fgfedare afiwume e a9 @
y | %4 eem o firs awiafse % ARG =0
3 1 923 w1 G B Argen oo Dl v
cEIoE AT TS W S (NiDE TS R |
o1 T (W63 @3 e 1fere AT WRE IW T 0
ws firs ewifee T Wy (09 TF IR @ R G
G aEREE oW T GHEOR he T e
frranfiem W 51 WIHE |
g | werd oo o REwE (Erta U W W) A9
sl WG FoTER AT 20 7 |

afi @ fefs af | EEE




L Self Study

31 43 Biowr o Yoo (ibe ety
SR o | i

2 @I 3-p [t albem WR-7 3l s
ST A YN 39|

© | 3 4 (IR, 3-p RSR BT 440 (5P sty
521 1 0.04 oot abafa cafba e 1440 rom.p | ofi
D BT (oM BrzaraeT ciibane <3 Meiidem s
TYE W W W e Gl i 7e
T¥A?Ans: 1500 rpm [DUET: 02-03)

aummﬁwqawm:M¢cm,s-

¢ ITFE TV 50 A @ Pt ofs RAS 1440 7
W | GibT Faesy gt ufim v
Ans: =2 Hz [DUET: 01-02)

@ | 936 RST caideas et s s gy a4

Pole, S0Hz, 3-¢ TSR 07 1455 r.p.m- G {@ |
caToT FIGaFAPT =M @ et 24 afkE ¥71 Ans:

1500 rpm, 3%

u| q¥f® 3-p 4-Pole, S0Hz, TR A OGP
e 291 3% 1 cuibram SenaAm =i ¢ v one
=6 AT ¥ 1 Ans: 1500 rpm, 1455 rpm

% )

S () @ e
49 AN (31:) <R,
ColEl coimtid WiE, &I
¢ T (S[M) M
yifier Reva  form
i

(g WIEH: 2¢.8)

(3 y

oOPTIMUM®

[SIE] ;

¢ Frmamm aiby foy o B ssfors Brampr cite
start CEWI T

PreoampT riba 8 Frrarm ciibe «ww 9wl @i T No
Load T* Full Load 'rfy aeft fifif® #fsre ya, wiie

b1 73 iy P vfere {N,=%£}mmcajﬂm

o fort @me sfiadm s e s b A
“fedfds @ M, @ 9 ﬁﬁn:qﬂcmmmmﬂ
frremifr wam Afdn sy (e o aws | 9
et (o AR oy SEefEe, W Gremiin e
AT |

+ FreuarAm b Starting 7w

51 DC Motor 93 ATET |

3 1 Pony Motor &# T |

0 | I B wWe! iy FeeERm obed
HTEITT )

8 | Brar-T TeTe CbTER T |

@1 Exciter @2 #7gaay |

¢ 3% B cribtaa «eife e S i g
[DUET: 12-13]
AT

), G001 gy

3. A3 amisy

9. WTETE @Y

8. T4 g™

e. fro fie

¢ (RGP Tiba a7 tafErete Ry

5 1 87 No Load ¢ Full Load seym w&m 933 sfea
i |

31 BT (I Slip % 1

o1 Alternator @3 BT@ MR <% qm Ty
Alternator fae s wm |

8 1 B9 P fire v/ 1w A A

@ 1 212 Stator 9@ Rotor @3 Pole en w91

b 187 @ @ P.f @ 5P T

Zm’":{ afsi ¢ f&fii i /| EEE




-~ (iv) cuib T, TR e R ice

Solution:
(i}Msm11'."I1tlv.-~l‘1l= I?ﬂ: 50 A
= 1500 rpm £ = 50 He
(i § = o S, =004
i Sy =003
Bmzlt:‘;ﬂmﬂ S=1
N, = 1440 rpm
(i) £=S;xf
=0.03 x 50
=|.5Hz
(h"l fr =S;Kf
=1 x 50=750Hz
8 1 <3 4 otw, 3-¢ TR IvT AR @3 AN T
1, Wgw ek St S0Hz, Rfr
(i) Prcarmm e (N;)

(ii) B 18 (N,), T 21 0.04
(iii) a®e B (f,), = @bew Rt 600

r.p.m.

Solution:
: 120xf 120 x 50
(i) Ns = Px N :5
= 1500 rpm
(1)S= E;I—& et WY
3
1500-N
- St UL 2
N, = 1440 rpm f=50aba
(iii) f; = Sy xf
= 0.6 x 50 geA, N, = 600 rpm
1500 - 600

¢1 «»® 12 Pole, 3-¢ wwrehEs et 500
rpmi o @ 3-p, 8 Pole WA T
mﬁmwﬁmﬁmwmﬁ:’rﬂ.ﬂsum
Exfy 2 cabead full load g e

[Same as DUET: 11-12]

OPTIMUM®

STWIX

Solution:
Ny Grrammni=-
Px N
jar! Ng = 500 r.p.m
12
plB30 e
=50 Hz § =003
P s, Ny = |_2_§1
i 120 x 50
8
=750 rpm
Ns-N
() S H_NLSJ
750-N
ML
0.03 750
N[ =T727.5 pm

fafr 321 [DUET: 07-08]
Solution:
Given that, P =4, V =440V, = 50Hz, s =4% =
0.04
_120f _120%50 _ cop,

N.=
Speed, Ny 5 y
- Induced @3 current frequency
f.=4,
=0.04 x 50
=2Hz

q) @@® 10-pole GFER =As AF ¥, T
e = 500sin 3 14t colCHer S Beety ¥ |
(DUET: 06-07)
Solution:
(Al IR,
¢ = 500sin 3141 volt
a9, w=314
= 2nf =314
= :mﬁﬁmfz

in
sl s, N:}_?E-L: 120% 50

= 600rpm
P 10

afi @ it cafm /| EEE
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8 | FdTwe @ | 8 1w v )

e1 ¥ s | g, AR WO @
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oz e =

b1 a b wfim v
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+ Induction motor @@ FMA Magnatic locking % ?

ot @R ?
W:mm'ﬂmﬂmcﬂﬂﬁtanﬁwmﬁm
373 on coore ¥ ¥0A (79 o a3 Cogging ¥

Magnatic locking 30 | Pid ks ch SRICERIN
oBby e (s

OPTIMUM®

> 16 <

Solved Problems

31 qal fadt fin Rores (b g1 os g 290

r.p.m & YO 94 A2 G 50Hz 1 o C1F
e a2 faot ffy o
Solution:
cureg cobraa e, N, . 290 rpm
3, Eoum ofera, Ny = 300 rpm
7% 290 r.p.m S TYFTE |
1201

o =i, N5=—P—

120 x 50
:}3{]ﬂ=~*—P“‘

(A a7 ST,
ﬂl?‘lf;"ﬁ. N;=I?ﬂ r.pm
f=50 Hz

Ns = N

300 -290

- 300

= (0,033 (Ans)
1 G 3-¢ Xewr b Gobeen e e of
oo 3% @@ 3 wm (wdfik T owmwt = 3

Bjeomejcws) | Tt Bty SOHz T Rfa
| GODTE (oI LT R (OO (A 3B Fet

3 | OB AT (Ns)
Solution: (i) M AMP=2n=2x3=6
=M A =3 x6x3=54
120 xf 120 % 50
{ii}NS"" P - 6
= 1000 r.p.m

o) o 4 O, 3-¢p TSRO (WD (3 AR 9 N
& %31 2 WA A et 50Hz, Ay w3

(i) P07 &7 iferat (Ns)

(i) e st (N,), 737 21 0.04

(i) catba Grvaart (1), 74 21 0.03

o @ fefs cifim | EEE

= all G e e B
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$RA™ (Pw CxoT wfi cos Fiey BT oTem R W
Ay

FEY 1 T vw b (i et 43 99 E AR
WM we wfefim afetm ure Awme ¥ oive @bl
afedm 3% s W SMm G| @3 wa Bk ¥
otz 1 it wicrde 4% o @t ewr wee Fy
W | awE Bidy @z wn SBifice wnoow wiER coote i
bz Bffm gont sare qn | it g O Bk aw
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OPTIMUM®

|63

5 otvw YErem oMb e wclimT TN
w1 @ 1 [DUET: 09-10]
L1 !
3 1 (003 e e g
F) qONTPE (OTOVE faER WA |
¥) aTmerge cactes el «feda 3
W) CUIR ot Aea fd v
3 1 it s s P
¥) Gt fesBris fFnm wa |
1) s 7 ISR ¥ o v |
) T ARE B.an aw goe I h
¢ FR0 (o QIR CIice o e R, e
S T9TH frd?

P va YT G5 ¢ @ witmm @by B W
wfads re cov tol | XY caiuE e
o v AOTT TSR AS W | O W
#Tecda warmam wemiy ee Sl ¥e |« dow bt
a1 FCEE T O I W IR A TR T 4 P
fer @ o5 A ¥ @) T TR CTCS WO I
frgrfis dom 2 crem ) @ wR @3 T RHA oW
BT 00 |
Ay 3

(%) & TeRueI ey 7Ew @ TOgS |

(%) % BoraTa ¥es WA (BT PRI W

() 9o caida Fnffa wre e ey wie I @

(VTS AL AT XI5 WS T |

(%) cwideas sifvan fafeq cmvs am 3% Wi |

(%) @ cRTowR /A Bw T |

(5) fe, et o
oo g ¢

() Ty wam W @ e iR TS wfie Afind wEd

1% R |

(3) @ (BT e TEE W= Py o

() cibears Bt e wifewrm o o

(%) @ caoeaR fsran somem = frad a9 am At
EIRLIER

(%) cafor o fafeq wem cafm eifasreram |

() T BCER FRAFN |

(*) Frearta FrdFm |

(%) w3 Frga FTAAM 1

(%) W01 1 ¥TTa CHPIEs o

% @ fefst cafis /| EEE




Induction motor |

¢ maet Bece W mewn oo Imyfire ufyae
nerrRel ¢afd Wyl anbern s (o) wpum
emE ¥ W B alme cwa degfes wmem il
WA N g @ POt v facu ssafie v fag afy
mgFEtcmmmtmtmﬁwtmﬂﬁtﬁw
ﬂa:mﬁtﬂmmdﬁnﬁmtmm
T & =« (O TR o ) Do

| 3 (2R T W oW cemve Wi W @

W 4T RO IrTeTIRe T

* TSR GRSt TSN ¢
TR ST T TSR e 1R 59w T
(1) 9% com YIS0
(i) = om To1em cuit
¢ s B Pier Pom vw ¢ R @ TRer

PR TG @ N &% Biom o s ] ow
TSR (ADGER NOU (7 % e ) 39 0, O
e o -

y 1 e com YR ciibo (BB o com e o
-7

3| TR T, B 47 IME gEme cufmue fEm wmm
= <3f% GfRfFem H3s Tegs @

o e oo T caitg fve e 51
QST SO 4 ¢
Fm cra s oNoR (@ wre e face sr e ome

o «a e enle T6 ¥ qE 9 oo e
=21 T | T @ T BR ewfse | wa e ffera i
s wferr 1w 70% @@ §0% S (g Ui
wpsTeTe Bk enfeed fftem wu o
¢ - TS QST T Rt s
(%) ffer W
(%) =yrms fma
(ﬂ;mmﬁiwﬁmmmﬁﬁ
(%) s/ frgore i
¢ Induction Motor @ f f& @073 test ¥ T
Toe:
i) No-load test
i) Block rotor test or load test

OPTIMUM®

ST

1) Stator resistance 1est

o 1% By Induction motor a1 4% Fres =
iy

o

1) Motor @ Suply Voltage v caf% sta

i) Frequency #frad o

1) Stator <% ¢fm wedn “fiada s

iv) Rotor CKT @3 Resislance #feads sa

¢ Induction Motor & Synchronous watt f¥
®%: Induction Motor @ air gap Sfewx 3 rolor @
(4 *let® develop T ¥ Induction motor 93
Synchronous watt 31 1

¢&ﬁ:mmﬁmmmmﬁm
(N,) e Frmamt Fsirss weiTce e e Fad
nnmmﬁﬁﬂmmmmaﬁmml
AT ARTS WOH YR S0 T I

%5=H%N[x 100

& Frramt P 3 @b bty mire fvss o ffe
@1 FRTEAD! s | T N, W ST R

4T N, = B f=re

J = Gl

P = ¢orm e
¢ G0 18 ¢ e @ ifers Yo @R qba fs | At N,
O S S W

ecraq, (i) f,=8xT
. 1201
()N, =" (1-5)
P
(1)
i@, f,= b Gy

f= ek Gpremnfy
§ = i
We know,
N,~N, = S.N,
afi ¢ fefr cufita / EEE



& Bg@ Induction motor @1 T (D.C Motor-a
Supply @ Current (BT (Armature-3) &Tumsra w
Tgce Conduction motor @ 9 1 1)

3~ Induction motor «% Stator @ f&3 cem Winding
oS | 9T Supply o 81 yrw pve own 2ol w0 an
Prrarm o e o) 9% pve I (Flux)
Rotor Conductor-a (swhw wifad 3@, vy anad wa
vfe (Torque) e 70w | Yo jve tva @ fics g
crews fFw (Lenz's law) wipme Rotor-¢ ofice yars
SR ¥ B W 9 WA 4% wom w9 Rotor-aw
&2t Synchronous speed 97 on fag ww v | o
@ T yfws caws T wae sifecan (Speed) 3T 4na |

¢ 79 ;%% O (Rotating magnetic field)
Induction motor @3 Stator-a feq cwe MR amy o4
O TV ovoam TR T 9% By Synchronous e
e oF ) 9% @S GRe cwa [Nem oM (Magnelic
pole) Y a1 3o T o1 7wm v ww ) feal® wrw wal
Resultant Flux ¢f% qere Gam ¥R 2w fan wafd ffe
nfere w6 e «fem FRR fre gfiee w )
Flux 120° =3 o5 w3 3 | 46l Wave-43 #témw wry
p 0 W TR g (VNI g = 1.59) |

L

Il

L 1] B

¢ %0 com GIT (Squirrel case rotor) 3

Induction motor &% &% @ Rotor-&¥ afsdm «<le
g o) epiA (a eefifrT) ST I A, o

orTIMUM®

ot TSl s Bama H2 NI RITER At 440 g
fififs gaem End ring fmn % (Short) ¥ 4it¥ |
Conductor G 151 91+ @3t Rotor-43 #8 @ (1= 73 |
o1 9 4 war Rolor Taie 6 gl @ 1 wiefis omed
T (5% (3 wS T 99 AR RO AN |

¢ Induction motor &% Slip ¢ [DUET: 09-10]
Induction motor €3 Rotor M Synchronous speed

7 (5T0 % e o | 3 T Rotor Frasram fere
e wre e O Conductor OfC® ¥93 3«3 11
¥ Rotor ##® Current @ Tp@st Torque B¢1q T
# «at motor B 99 W | Motor @3 Synchronous
speed @2t Rotor speed & sifgce Synchronous
speed @A wAeme o9 WM wwE Slip I | S
WEPATT L T W

N, -N
% Slip () =y 100

A¥TA-

§ = Slip

N, = Synchronous speed

N, = Rotor Speed
¢ Starting of Induction motor 2

1. Squirrel case motor :

(a) Direct Starting.

(b) Reduced voltage starting.
By R A o

(i) Prumary resistance - reactance

method
(i1) Auto Transformer method.
(i) Star-daltia method.

2. Slip ring motor

a

“fof wrarz! fofH we
qE (@A R AR |
fof foafeg o g™

(7 TR0 e)

&

v

afy a fef aafam | EEE

161



A.C Motor
+ 4. B e o et

I. According to principle of operation :
(1) Synchronous motor.
(i) Asynchronous motor.

Asynchronous motor ¢ 4R STt &1 331 T |
[DUET: 06-07]
(a) Induction motor
(=) Squirrel case Motor
(%) Slipring Motor

(b) Commutator motor
(#) Series
(%) Shunt
() Compensated
(%) Repulsion.

2. According to types of current flow :
(i) Single phase
(it) Poly phase.

3. According to speed.
(i) Constant speed motor.
(ii) Variable speed motor.
(iii) Adjustable speed motor.

# Single phase (1-¢) Induction motor :

c e cabrEm (363 (Stator)- 4 1 - @ Supply Tl W
aax @@ (Rotor-a) e ragfes B @01 WO
Induction *TefeTS AW YLF TS Single phase
Induction motor I | %71 2-Phase 1 3-¢ Induction
mmarﬂwm-mﬁwwﬁwm,mﬁmuqm
Stator-& @@ Winding ¥1t® 4R Rotor-& "5 #fi5
w3rem o Winding 9% |

¢ 1-p Induction motor 1@ fe et
start fre A7

o9, 1-@ Induction motor starling torque Tefy

wac% @ 4 cer [DUET — 2000, 2002]

OPTIMUM” STiw <

BGN 1 Induction motor @ 4y o Sl fce
Start s wiia o | Wi Brw - Prdrs T Rotaling
mognetic field & (e pvs o) 3R @ 1 @ % o}
Motor c# 5w @ s fafisg wsfis s a0 @ WRIC
Rotating magnetic field @ " S ¥ 3910 Start
iy firs e B e ofrs yfirs @i | Shp 0
faum ¥ faca e Stant Fies 1 A1 o

¢ Single phase (1-¢) Inducation

motor 58 ¥/ ey S ey
y | (e Phase @ faew o w1 w4 (Split phase

starting) |

21 Capacitor motor e o7 ¥ |

o | caltz Pole Wi omefire w0 57 ¥ (Shaded
pole motor starting) |

8 | Repulsion motor f&Ra ¥ ¥ (Repulsion Start
Induction motor) |

# Capacitor start motor :

¢ e motor @ A& winding ¥ | 4% main
Win.ding a1 Running winding 4% werzf® Starting
winding, ™ "m¥ Capacitor fifice AEa ¥ W)
Capacitor *Ta ¥t Starling Coil @@ #® ()
Line voltage @7 o affftn s werfare Main
winding @2 #1® (1) Line voltage <% (5T forfer Ane
amﬂmﬂﬁmmwm%“nﬁm;am;
Phase *na ¥ wet Torque 2R T <& Motor T
«1z% | Starting coil 9% ARY T Centrifugal switch
o 1 o o L T

¢3-¢ Induction motor starting torque R
A0S A1, I

Induction motor BT CFe (@F W1 3 - ¢ AT &
Rotor coil (Winding) fita e (Supply) T ¥
w® s @@ A Electromagnetic Induction 93
g@ma Rotor coil 4 g v ofif W@ (R
Transformer @3 ¥ @i Induction motor (2 w
Transformer @ 1) | alba ARkS o 3
g B ofie 51 Rolor coil- @ W gag AR 3w 14

afi ¢ fofi cifm | EEE



otg

Mt Rfar, faedy = 3000, 7% Grrenmaf 0.8
wyifire e ¥ 10Amp. 7R ¥ AR #= (i)
At d siea® (ii) ereash Tffam cona )

Ans : (i) 20.67A (ii) 386.3 V

w1 10 KVA, 2000/400v &F Single phase
o @ o ARG O ST e w60V,
4A, 100w. ofF o1t cecbe #Es 400v-a 0.8 wifie
el TIBCE T (1S Pl N w e High
voltage 78S &ML (SO0 ¥ Ans : 2065 V

v | 9% 230/230 v, 3KVA Brmeant fFyfafe b
CREW! ST |

0.C Test : 230V, 2Amp, 100w

S.C Test : 15v, 13Amp, 120w

0.8 *reurE T ifiy, @ T CN0ST (ROTT
efPo afga an

Ans : 6.3 %, 91.6%

»1 10KVA, 500/250v Frpnr cre Grarec i
s RFRBTER 94% v XEFG emew wideHd
90% NS S 9 T 0.8 MM I P
oS oy BT afd w0

Ans : 92.6%

yo | 100K VA T a8 31 s v 3Kw, PH
MWHWIWHMSH%LW
m4mﬂmmﬁmﬁmwmﬁ:ﬁm
Ans : 92.26%

vy e 220/440 CBID IR afigdivs
WD.ISWGWMWW
eSS ST VT T 0.75 agu ¢ 1.51 4
0.8 *ieuim WA wifn @ MRS aws 10
Wﬂ,mmtﬁmﬁmﬁwﬁﬂw
Ans: 413 V [DUET: 2000-01, 01-02}

sy @3l 25 KV A Jreice QiENes 500 B

creed wEs, creed %, 4%, 9F A I
e W= e a1
Ans: 1, =8.33A, 1, =83.33A,

P = 27 maob.

301 a2 P cos GrETIGd eitad 400 B
crsiirs 1000 51 SI0E | (IR TH-CRH (I
Gﬂmfmﬁumimﬁwwwﬁﬂm
mmmmmmwm
raﬁﬁmmmmmwwﬁﬁmhm:
7) E, = 1200V

OB, =9 % 10" ob/em’

\g | ald 4400220 8% cow frvenionT R,
= 3.45 o H‘; = (.009 e X = 5.1 60 qR X;
= 0,015 oo Qo1 AR o CTAsd ACTE T
Tptrern s U i ¥4 | (97-98)

Boat 2, =132M) Zy - 0.0330

a 3

wqmm (d) @@ A |
& @@ () TECEA,
(SIEl (SINITAd WA, ali €
3 (aw) fron e

(g WieH: 3¢.8)

(3 5

af o i1 f= | EEE



30 | a0 Prewr crer G 2, = 1.4+ j 5.2 Q0
a2y = 0.0117 + j 0,0466 | B0 0w 6600
v, B cfre 10/1 am i 0.8 wmifie *ema wnbe
300 A g 2w BE onwed Sufiem ooty
e, et wniebe® 3@ ¥ 1 [DUET: 05-06]

Solution:
N L
K=N,"10" a
‘ [ ﬂﬂm
o a=10,E, o = 660V

Ry 1.4
= o) =2
Roz = Ra -~ 'ﬂ.{}ll'.-'i--‘*zm

= 0.0257Q

X
Xan= Xa + 33 = 0.0465 + 23

= 0.0985 Q
Secondary voltage drop
= |3 (Rgz cosO + Xg; sin0)
=300 (0.0257 x 0.8 + 0.0985 x 0.6)

= 23,898 Volts
Terminal Voltage = 660 —23.89

= 636.10 V {Ans.]
= KVA x1000

300
= KVA =198

KW =KVA ¥ cos =198 X 0.8
= 1584 KW (Ans.)

oA o 8

3) SR e Lapfew T g transformer
7 efficiency AP G RO ¥4 |

%) Flux linkage 9 Leakage flux s @

) G JreErals I 12

8) Transformer 9% wrafrsa wwer a1 All day
efficiency ¥IT¥ 17

¢| @ caf DR GrrewE ¢ @@ O kA
Grveices soFi G TR S @ G #4 |

OPTIMUM®

(" Self Study |

31 @B 25KVA, 1-p Joerm wa 250 OH
gRadits ¢ 40 ¥ CemEte (N W
AfRRE 1500Volt e S0Hz e R T AMEH
£ 4

(i) T oS R oGS FET |

(i) Crwst R an.aw |

(iii) @ Maximum Flux.

Ans : (i) 240 V (ii) 16.67 Amp (iii) 0.027 ab

qnaﬁlqmmqﬁnﬁnﬂmwﬁm
cwsiics 200 U WG| (1 oME ¥WE® IAmp,
aiaura i 0,2 vl | s e «iRui FED o
Mews Wit T o S 280Amp, 0.80
wpifite, mewr W 4E |

Ans : 58.3 Amp, 0,778 wfin

o 4 1-¢p Grmwaars g cafs 440v/110v TR G
cts wEs 0,2 wniie, nawE WA SAmp 4L W
ofi crcesi 0.8 Wit smer wE 120Amp U
WA GrEwIcad SriNT D 97

Ans : 34.45 Amp.

81 200/400 v, S0Hz fom e Jrrerw o
gy w40 teft 7a A AR St cuce-

0.C Test : 200v, 0.7A, 70w (On low vollage
side)

§.C Test: 15V, 10A, 85W (On High voltage
side)

cresie @rty @ ¥ 1A 0.8 Wk e
WA SKw o9 909, SRR cseos et 200v |
Ans: Ry =0.210, Xy =031Q
Ro=57140, X, =330 Q

V,=371.8V

¢1 200/400v TO% Wit Brvesic Fwgen A0
HRIRDT TE (11 (S0 XS F FTIF

sgey GfeeI = 0.15Q, gy frbw =
0370, ™R T ICMAD @R = 60002,

«f @ fefx | EEE




Wi 450/120 v, S0Hz, 10KVA Grsaaad o[
a0 A0 BB «x Gibt e crem w1
0.C Test: V, = 120v, [, = 4.2A,

W; = 80w |From L.V side]
S.CTest: V; =965V, I;=1212A,
W, = 120w [From H.V.Side]
(e &4 1 (i) Sorgen A (i) EReFh o 80%
wifiy “feala P CNST COICRE CaoTTR (i)
80% e siteura Wi TnF e o Ao |
Solution:
1 av K,
(0.C test 212) W =80w, V,=120v, |,=4.2A
(S.C test %08) V3=9.65v, 1;=22.2A, W4=120w

(i) Open circuit test 709,
W, = Vloz)cos By [loy = 1) = Secondary side current
at no load)
1 Wy
Viloi

T .. 0
cos” iy = 80.85" (lap)

5 loy = 4.22-80.85 = 0.667158—)4.14667 A
lwmz 0.667158 Aﬂ’lp

2 Tyy=4.14667 Amp
Ny 1

o 0g= cos

Roy =1~ = gagnss 179.87Q
v 120
Xoy =72 = Treser ~ 250
. Ro= Rogy<a’ = 179. $7(50)" = 25300
Xo = Xogxa’ = 28. 94{ﬂf— 1070
Short circuit test T3,
o o 220
Roi =57 2 z 0.2430
1 = _|—|- -
f.m ARETY 0.43402
Xor =y Zgn — Roy
= 04347 - 0.243°
=0.36Q
Fax Xai
03430
- X F AT

(i) . % e = —__ % 100
Output +losses

_ 10%08x10’
008107 %80+ 120 . 100

[80% lagging power factor @i cosB=0.8]
= 97.56%
% Voltage Regulation =

T % 100

L.
lo{Rqq cos 84Xg sin 8
_le(Roy Xorsin 8) 1 00
ViL
_ 2 22(0.243x0840.36x0.6)x100
450

=2.04%

(i) § o923 Py = X Vg %0050

g %xﬂ.ﬂxlﬂt}ﬂﬂ
= 4000Watt
g L"u;:rpcr loss = (/120 = 30 Watt
2Y%n e ;T;;;‘ »100
- E@Tﬁ%‘ﬁ?ﬁ % 100 = 91.32%

vy | fire ewa wrafior 7@ 10KVA, 500/250V,
mll:@ﬁwwaﬁﬂhmmﬂﬁm
TgRuna® A ae e ¥4

Resistance: primary 0.4, secondary 0.150,
magnetizing circuit, Ro=150041

Reactance: primary 0.2, secondary 0.50,
magnetizing circuit, Xo=75011

[DUET: 11-12]

Given Data,
Solution: P=10KVA
We know, f=50Hz
a= E_’ H.j-" '}411
Eg Rs= 0.1560
:13—;:%—1 Xy~ 0.20
= Ry + Rsa? S
044015 X 22 s I
Xg= 7500
=0
X --XF+ Tgﬂ R, K."
~=02+05x%x2%
=220 Xs L
aff ¢ &R xf@ [ EEE



= 0,75 + —nk
= 0. W=7 1,=7

(0.5)%
= 15510 : ]“ = 1, SinBy
Xoz = X2 + E-;— = 0.5 Sin{Cos™ (0.3)}
=184-95 =0.4769 Amp (Ans.)
(0.5)¢ s = 1, CosBy
=380 =0.5%03

Virop in Secondary =0.15 Amp (Ans)

= l(Roz cos 6 + Xy sin 6) 391 9% 10 KVA, 2300/230V olt s
= B(1.55 x 0.8 + 3.8 x 0.6) 7RG B 7 Fisy Sibtew shaut ot
= 28.16 Volt V.= 137 Volt !
Terminal Voltage, Py=192 Watt
Vr = 460 - 28.16 1,,=4.34 Amp
= 431.84 Volt Ans. [SEECEE S Rm .XNIZN T, Rﬂ]qXQ:,ziz

3¢ 1 400 AR «x 1000 Greverd 0 fafe ot Solution:

Pt cve BrReeioR i @ oRe ofi p192 '
60cm’ | ufi MR 520V, SOHz Wow Ga® R 0 T gaqr 193 (Ans)
9T AN TGS W SR (i) P BT hw W o

(i) CrFER niEfer @ wikE e a3 W Ay 3T Ve o
[DUET: 06-07) Zor= s = g 31562 (Ans)
Solution: . =
(i) w1 i, Xor=,yZo; = Roy
Ezdnﬁm(ﬂmﬁ':.ft) V‘Dh =J]l.561—lﬂ.liz
=B = 320 =9 T6x |q‘,'_|"!r ',-,-bﬁ:ml =20 875702 {.ﬂ.l‘ls}

" 4.44x50x400x60 ;
(i) s =, = X Zy, L2300
E=4441N,(B, x A) volt i 230
E, =4.44x50x1000x 0.76x 107 x 60 = 1300volt i ‘_61_
s 1 3B 2200/250 Volt Grasia (1-T716 STYW =0.31560 (Ans)
0.3 Lagging “Neui e 0.5 Amp. ¥As ot R R 1“;:}‘{35
34| @ 9w 1,8 3% T R 3

gl = 0.1020 (Ans)

Solution: Xig® [7 1_R}
e

Wi =J03152 —0.1027 =02988Q (Ans)

V,=2200 Volt
V=250 Volt

CosBp = 0.3 (Lagging)
1,=0.5 Amp.

R i | EEE
OPTIMUM® ST 1% 1< o /




306.12
i S 153.06 w

12 ¥ o9

-{l}} x 153.06 x 12

= | 30.61 Wh
6 BTE TR v

= {%’g-‘ﬁ )* % 153.06 x 6
=918.36 Wh
T 6 W IIR D=0
24 ¥0R R ™
=130.61 + 918.36 = 1049 Wh.
24 <51 2 =P = 153,06 x24 = 3673.44Wh
24 01 WBTB = (4x0.5%12) + (12x6) Kwh
=96 Kwh
= 96000 Wh
24 ¥oR T
249512 O/P % 100
Tallday = 24 B O/P + 24 WB1 ¥

_ 96000 x 100
~ 96000-+1049+3673.44

=0531 % Ans.

v | %% auto transformer &3 primary voltage
110V @ secondary 90V @ 4KW load ¢ unity
power factor 9F¥ WER W W@ | J)
Transformed power %) Conducted power

Solution:
A, .t.'r-*E =1.22
90

i)Transformed power,

P,q = 4000(1 122)

ii) Conducted power,
Pc = (4000 — 721.31) = 3276.69watt

vo | et GPRANEE qF e W 25KVA
rE AEH TSl 08 cril w1 a7 oms fifee

fret
¥) 2.5KW s 0.6 lagging 10 ¥ &

orPTIMUM®

¥) LIKW 15 0.88 lagging 8 7b™ &
1) 17TKW 1% 0.95 lagging 6 WO w7 o1 5F
Qe e wwet @ ¥ |

Solution:
Qutput = 25x 1 =25KW

25
Input = —— =25.531KW
0.98

Loss = 25.51-25 = .51KW = 510wa
AL TS (I8 W = SR

c R = 255W

a3, R W = 2550

24 wir@ Qutput energy
=(2.5%10)+(11x8)+(17x6).
=25488+102=215KWh

24 w912 Cu Loss=

25 ¥ 1 )

s 10 %255%8
{[ﬂ.ﬁxli] XEDK }*'{[u.ams }
r
+ —E——] *255%6

0.95x 25

~708+510+783.9 =1364KWh

24 w01 Core Loss=24x 255
=6.12KWh

24 ¥R input =215+1.364 +6.12
=222 48KWh

215
22248
=96.64 %

AR 7% = x 100

vg| @@® 230/460 V Grremra o3 erkwfEe
resistance 0.21), Reactance 0510 @R
crEsTrs S TR TR 0750 @ 1.8
fi 0.8 Lagging pf @ AR FIF0 8 A T ¥
s Bififer cenow 3ifga 21 IDUET 09-101

TRy WY,

Solution: Ry =020
we know, R, =0.75 0

am E.E = x| =050
e X, =180
Res =R . p.f=cosf =08

o2 275 I, = 8 Amp

V}" =
afir @ fifi ifim | EEE



Solution:
: 86
flﬂl o lﬂS - SIQ fl

360
Roi = 1052~ 3,2612

Xor =819 - 3.26"= 7.50
F.L g w1, 1 = 2000002200 = 9.09A
BN M OIThE LY

= [1{Rg;Cos0 + Ao1Sin)

=9.09 x (3.26 x 0.8 + 7.5 x0.6)

= 64.6V

% regulation = gc; 2100=2.9%

Ry 336
DA p.f =7 =5 1= 04 (Lag)

1 @ 110007230V, 150KVA, 1 -, S0
TPy @l w37 1L4Kw G® $90me e o
1L.6Kw Ffr w1 (i) B8RO p.r @ wcds wwen
KVA & sedies wwel (i) 9w omes 0.8 Lagping
p.f @ wwet)

[Same as DUET: 04-05]

Solution:
: Core loss
() KVAmax = KVAg@ies X\ [ 1 Cu loss
' ¥
= |50 x L6

= 140.31 KVA (Ans)
sl wwen i e = 1.4 + 1.4 = 2.8 Kw.
Hediss woror WiBeel = [40.31x1=140.31 Kw.

;ﬁ%’ﬂ—nm
Mimax = + %
14031
=031 5 23 % 100
=08.04% © (Ans.)

I
(ii) wweems Tome v = 1.6 x(5 Y= 0.4 Kw.

150
T o7E 0.8 p.fa ieBef =5~ x0.8= 60 Kw

60x 100

m.n=m=?‘!.i %

sor =% 20KVA, 440/220V, 1-9, SOHz
QPTG T T 324w, T TS FH ¥ 100w,
¥ (i) 7 oms 0.8 (lag) p.f 9 T8

(ii) 7 TveH o0 o (TS

Solution:

|
H.L @ Cu loss = {i )* xF.L Cu loss

100 = % % F.L Cu loss

F.L Cu loss = 400 w.
(1) 0.8 p.f @ 3= e el
H1E0E = 100
= SOl + CufS
. 20000 = 0.8 = 100)
(20000 = 0.8) + 400 + 324
95.67 %

) Core loss
{"] KVAm = KVA g # F.L Cu loss

KVAn _ fi24
KVA qi 400
=90 %
-, g srwEm wwen 5 90 % (W)

100

331 «¥% 1SKVA Grwaama B0 p.f @ wdw
w¥el 98% | Grwswc fffRe oneef s
AR el RT3 |

12 991- 0.5(lag) p.f 4 4KVA

6 ¥%1- 0.8 (lag) p.f 9 12Kw

0 I51- T 0TS |

Solution:

15000 % |
08% T R = 9; x 100

= 15306.12 W
ars ¥m = 15306.12 - 15000
= 306.12w
. caTa v = PR (RS AR A

Rt E
OPTIMUM® ST [ < af o fef ciffm | EE




0.03502 = frceses [iracd= 001200 '
; QR FL VP = 1000/0.988 = 1012146 Kw.
cietim, s aa Bivicew

® F.L losses = 1012.146 - 1000 = 12.146 Kw

(i) TR comiber STRTER AW (i) T coicdver ngosy weR 3, YRS virg o o

lais ]
Solution: AL G Y =y

. g | ey ;

K =300 ~ 3 XY= 12140 Kw....vceenennens (1)

Ry = 0.102, X; = 0.220 SRR, T 0.8 p./ @ widp
L= 0.0350 X, = 1000

Ry =0.0350, X, =0.0120 - 2“ x0.8 = 400 Kw.

(1) TR coxba XEOST 0T

R" - R|+RJ' i Rl"’&zﬂ(? w - 409”]935 = 406':}91 K-'W
=0.1+ 0.035 x20 ECE W16 7 = 406.091 - 400
=410 (Ans) = 6.091 Kw.

Xo = X+ K'l 1,
=X, + XK LG ) Xty = 6.091 KW e (i)
=022 + 0.012x (20)* _ :
=5020  (Ans) (1) 2 (i) TR WA,

Zos = \Xor *Rop . x=8.073Kw (Ans.)
=/5.02%+14.17 ; y=4.073 Kw (Ans.)
=1497Q (Ans.) = F.L Core loss

(i) o7 covber kTS Ui ¢ KA g = KY At \/ F.L Cu loss
Res = Ry+R,' > 4.073
= Ry#R K = 1000 x "\ {3 973
=u.ﬂ35+%':=ﬂ.n3525ﬂ 5 o =TI03IKVA
HATS TEET W (NG
Xoa = XX,k ‘_

= 0.0124+0.2220 =4.073 +4.073 [ - we = Cu loss]

=(.012550 = 8.146 Kw,

Zor = R +Xar" : OP=7103 = 1=7103 Kw.
=4J0.03525%+0.01255" ey o P <100

=0.0374C2 ~ O/P +losses

) 7103 x 100
T Loy = Lok ~ 710.3+8.146
14.97 . 2
-_-—E—-dl!—={]ﬂ-_:?tiﬂ = 938? yﬂ'

a1 @& 1000 KVA, 110220 V, 50 Hz, 1-¢ v «aff 20KVA, 2200/220V, SOHz G (53
Sz 0.8 fftn P, f werenre wwel 98.5 % aR  ay fy s wey e oice
woree BBRG P« el 98.8 % Ffu ¥ 0.C test : 220 V,4.2A,148 W ( L.V side)

(i) T ¥ (i) 1 (IS A o (i) A 77 S.C test : 86 V,10.5A,360W (H.V side)
o ¢nies 0.8 Il p.f @ Groer @ 8.C test @ p.f

fadfa 7%

Solution:

O/P at F.L Unity P.f= 1000 x1 = 1000 Kw

OPTIMUM” >STm]< afit o fobr cafn | EEE




8%
i
0

10
= §3.3A
We know,
E_MN
E, N
0
= E= ‘gfsﬁﬁ x3000

=300V (Ans.)
ml
Er= 444fN|q1m
=» 3000 = 4.44 x 50 x 500 x @y
=D Pn=2Tmub (Ans.)

(Ans.)

o1 =R 300 KVA, 11000/550 V, S0Hz =%1- 3w
Gt BTt Brreraicas ¥ 0.050b T |
(i) %m"ﬂh‘ﬂ@ﬂ-mmﬁm
|
(i) = s Lav.aw)
(iii) T¥ COOVE ARG @ (AP MRS e
AT |

Solution:

ar wR, E=4.44 N @

(i) = w¥es,

11000 = 4.44 x 50 x Ny x0.05 [ AaVp=V,]

. 11000
Ny = 4.44 x 50 »0.05

CLESIA LS,
5503 = 4.4 x 50 xN; ¥0.05

\
N, =28.6 Tumns (Ans.) [Y 4 Ve~ ﬁ;

=990.99

(ii) 3,97, of& 7
11000 ,
=991 11.1 volt  (Ans.)
(iii) T ComwTR AT (O FIED
. 300x10°
i \ﬁ xliﬂmx\ﬁ

(o0.COTTRT HILE (P8 T

i)
= 300x10 315 Amp  (Ans)
‘\ﬁxﬁﬂﬂ

=9,] Amp (Ans.)

OPTIMUM®

8 1@ 3300/230 V, S0Hz 1-¢ T wfiw
VIR WY 1.20b/m’ | (RIGW g (R
150em’ 1 et @ ol s 2 =

Solution:

o= 1. 20b/m’
(A =150 cm® =150 x 107 m?)
Om=Bm=x A
=12 x150 10
= 018 wb
v wifi, E=4.44 N o
gt w0, 3300 = 4.44 x 50 x Ny = 0.018
N; =826 Turns  (Ans)
s w1, 230 = 4.44 x 50 xN; x0.018
N.=58turns.  (Ans.)

80A %7 0.707 P. [ #nfie @ %A T8 25A |
ﬁrﬁ'ﬁmmmmmmwmiﬁl

BCICIER 4 B
_200_ 1
_Ew_d ‘H"“ -'_I":-ﬂf.!-

’zz-ﬂﬂ.ﬁ
~l= Klh= ‘:‘ﬂﬂﬂ =20A

0y = Cos ' 0.8 =369°
|.| =25A
0, =Cos™' 0.707 = 45°

apm e, |, =L'+ ],
la= =12
=25 <-45°-20 <-36.9°
=5914<-T34 A
- -eTs SETd AT =5.914 A Ty ot (ST

T‘rﬂ?ld“mﬁtl (Ans.)
1 4% 30KVA, 2400/120V, 50Hz Greice

mmﬁﬂmmu.mmm
e 0.22Q1 CotE  owidfey G

|52 qfi 6 fefit a4 [ EEE

ol



'
!

(vi) 27T T A
(vii) 9% eefwe (g o.be wou By
(viii) @2 YT CHIR AR, (ABHIA G2 XM 4TS AR 7 |

o T ford: pior oS, Wi o, Zifee

¥+t B: U SIOTRTE IR (S0TR A0 WIod TR
Iy S M AT T

WIWR ST00D; € SIRY JIMTANICE (BTN e W73
LS TR A0S T |

Zifie: Trereriean com areton Aeed sem wfireem
ey fafarm wea corm o st fion ston AR @ are e
= |

¢ Percentimpedance & ¢

T&a: Percent impedance ; S w@ibs s S
caf¥ coMIes Areu FATA AR WA Qrenerics onwsiics
7 Fra 4rRNICS (A0S CSIUBE AT T oS (e
AT fAfge T, 9 (D e @ FET 9T TP
Percent impedance 77 |

+ Transformer &% Primary ¢ DC Supply fiew f#
W

©gw: o+ SrroaTe gidudce 6 e Gon e
ignidice figg wed gafes goum v fg s sh @
F&a Secondary ¢ @ Inducted emf S T |
argwice eufs 257 o SIED it v 4 on
cfertr 3 o | 1 e e e g nw aw fey
AR TG WA | TR (N AT KL (0 G
sEwidie cue f& W YT M w |

Solved Problems

s | a3 GrTesRE 4wl @festm R, = 0.8 O,
ooy X, = 3.2 Q, ers afé R; = 0.009 Q,
ceth fwem X, = 0.03Q, St
25KVA, 2300/230 T < & ¥ RopsXons Zon

Roz, Xoz) Zo SR ¥ 7T

Solution:

= 1, 7Q(Ans)

orTIMUM®

151

, X 0.03
Xo, “H|*X3*Xr+ﬁi M+W

= 6.202 (Ans)
Ry =Ry+R' = R:+K:R1
=0.009 + (% ¥ x0.8=0.017Q (Ans.)

1
Xo2 = X+ X'1=X2#+K'X, = 0.03 +({3 ¥ x3.2

=0.062Q (Ans)
Ly = {Rm’ﬁm’ - \“ 7°46.2°
=642Q  (Ans.)
Zoy = R+ Xoz: = \[0.017°+0.062°
=0.0642Q  (Ans.)
P A L
[p= 1, = @@= Currenl
25%1000
“h="3300
o PRy = (10.87) % 17
= 200.86 Walt. (Ans)

25000
Similarly, Is = —535” ~ 108.69 Amp.

= 10.87 A.

cirrse Aners Power loss or
Cu loss = I’sRez
= (108.69)" x 0.017
=200.83 watl (Ans.)

11 @& 25 KVA Jrmemmas «itadies 500 ¢
crsErs 50 oM g «iZWd 3000v, S0Hz
ANoiteE MY YT | AR GR CLFSH GO,
TSI Lav.aT 9 (A WS I & ¥ A-

(TS TR A0 @ e Bl
Solution:
N,
TN, 500 10
; KVA x 1000
F.L Primary current, |, = —-——F'l-—“-
_25x1000
~ 3000
=833A (Ans)
F.L Secondary current
«af 6 fef7 = | EEE




TP ST SRS TER 2

3 1 e ofisie Jrerem e atomks @ on-
et ovn @fte @ e T

3 1 v srjuet crenfi® st st e @ o

o | el Grveves swgen Frem oo fem KVA
iy @n e SRR Br

g | ofe® Grrewmma g famebmm e clEeEtnen
TS % TS WA |

¢ 1 fes com BrvsreR com e w3 Qe dw

0T HITeEE §

wogrITR 93t fewadl G e @@ W
aafd e w1 Qi g e iR @ o Pecw
g I I | S SRR g orewd Ten vuwn
Ber@end® aa TR wyE e | «TPTYe TR
G e W | IR 3R wfeme e wn e 4R
TSGR ¥ | 1

* = W

fira ac a3 0w Ang eTkurd fEmR T FRTEy | AW
fog W e iR I T «fa, ac = 100 volt
TS (49T XA | be Wet ac ke i sl il be
e 50 volt *eu T | a%a s e o 2,50 @
oo} aferr e T o S 20A e gafie
LTl L s FXET TN A | @2 g o
Power = 50 x 20 = 1000 wall, &

argsd Power = 1000 walt.

ﬂmm,lp=%= 10A

PR T WE be POCT FED

=ls—Ip= 10A.
o whpreTE Load Power 401 Transformer
A e Al |

Transformer action @ FAafEs.

OPTIMUM®

> s

Power = Velp (1 - ‘:;: ) wall,

ElebTr WO Yfae Meum
= (¥ Power —Transformer action power.
+ SO GPrRIET I ¢
y 1 e Grrerr e orenfis A W 9Es W |
31 e WA fonws Toe b DY erem W
WID! G 9SS ¢ |
o | Fefgfee s mim o b o |
8 1 Yorelie div wrhm TFROTD |
Afag s
y | B ATy A o
3 1 Bge CoTE (ROTerA S
@ 1 FoR TN AN
!Imﬂ"ﬂl

LEELE

y 1 @R afrere o G frn i = aw e )
o1 el ¢ Gt tagfed Ha 4R Rt |
m’mm:cﬂwﬁqﬂ:ﬁmﬁzﬂmw]

« Transformer cooling ¥ 7 ¥ euarawe! frt

%7 ¢ Transformer action &% W Transformer 42
core & coil 1N T G4 B T | 4% EIAE PR
% @ Transformer 1@ 761 W1 WA (0 78f& IR 7

w @@ Transformer cooling 3 & 1
mﬁm:nmmmmmnmﬂm

T4 o B B Bes WU WO GIMeRICER S I
o wefH @ oo Af o T G e T
e a1 el «f Suec ofers wm e g 93
e |

o Treicaa terra of ove f fis

Bed: DRI BT ¥R S U 2e e ¥ U B
Ao ten 1 3% yre A tem a3 e AW
fiiferg %

WWﬁ

(i) fis B AT (D AR TS TR

(if) oy 3 & 308 L2 |
{iii)ﬁﬁmwwvfﬂmﬂms

(iv) SWIg TS A |

(v) 5 R Rorelie = o qI TR

afii ¢ fefs caf¥m | EEE



¢ B 51 (Y -A) 3

My

T
* (&% -1 (A-Y) 4

[
M

OR

L1

i

® S0 (BT 3T (V-V) ¢

bead Toet
[

¢ Scott connection or T-T connection 3

T 3|E

OPTIMUM®

¢ 0718 @, Open delta 3 V-V Connection 97
F751 (5%1 Connection a7 58% 1

TE e amm wl,

s e, P, = V3V, 1, Cosd

Open V Power, Py = V3V 1, CosD !7%

= Vil ::fi&-=
Lh P Nl
Py = :’%— Pﬁ =058 Py =58% F,'*
(Showed)
¢ Pt o fE 1 Sy so qem e e fe gy

Saay. ofn wfere erad, comie, iawm e e
o v o0 GIeETe GasE T o TR

Gronress aom |
Bl wan
) #ra Greweans
3) cEw JrewraR
¢ 100 Qe 6 (S0 S Siserad &7 o fia
=g | Frimary

cull

i Lime

CT—p |
B _M_m i Secondary
2 coil

+ C.T:

C.T% current transformer, transmission =& o
G W4 current €I0F OT% ol 4 e Ammeler
QT R IR Y T e C.T Ao

+ I T:

P.T 2 Potential transformer 3% Voltage niw
Voltage & Range 3w 23 5102 Voltmeter w2t

AR TR T IIY IE T P.T 7
’r

s Lime-1

|

Primary
Call

i Line-2
149 afi g {5 aifim | EEE



" 1‘\'{[!] . W{ﬂg
V,CosBy ~ V,1,Cosd,
|p @ AR Ton e Differentiating wta <Y,
T
dtr vFCﬂSG‘F v|-||12{:05&?

= |

ﬂﬁﬂﬂmmmmmm.

“dly
_.l"‘;m__ A M
TR Velp'CosBy ~ VyCosby
- 19 Ror = Weoee

- & [Cu.loss = Core loss

CEaT Y] TR, ¥ v U (I mDR TR R A
Doz FES TSI A6 T |

a3, IIPRGI = W.—_m

W
= e
fe \J Raoi
= %ﬂﬂ
8~ Rl}ll

¢ 7w wwetw KVA Load :
wrdms wwem KVA

Iron loss

= goeems KVA x ‘\/;ull load cu loss

Core loss
KVAmax = KVA aied X\ | il Toad cu loss

o atica et (Allday efficiency):

Distribution GPreicas primary Side 761 Supply 4
w4 wEE W @ 9 Transformer s 2491
g o, ¥1 Core loss #da i «we | &y
Secondary R (IUEY JNY HGE A < PR o
ez “ffeaTR B e AP | CaTEg TS 24 WO T
S 1 CEg 9 TR ™ g UM WE A e 4R
mwmwmﬂmﬁwmﬁﬂmw
mmmmmmmwﬁmmmw
24 w9 KWH Output
cm i All day efficiency = 54 o KWH Input
24 i@ KWH output
= 24 w1 K WH output+24 70T losses

OPTIMUM®

R ey 1
(1) @R o (@ 4R W 24 TOR @ PR (R T
Lol

Tolal Core loss = 24 x Core loss.

(2) o 91 P1 CeR 4 I DI CF TR T 1S
ACYS I O AT WY FAR P R

wo e e e G v feree MR orem
W el geres G O s AR T

aefar o 491 ¢ ‘l:mu’

y | B0 (Y-Y) l%.{_ naaa) {ugjn] ,
3 | (59101 (A-Y) (W) muee)  [E5)
9 | (¥%51-(5%1 (A-A)

8 1 %1a-co%1 (Y-A)

¢ 1 oo e @ (V-V)
& 1 Scott connection or T-T connection.
¢ DR s

y 1 ol B cafsa by o W20 ¥20 |
3 2fef® Brrerree Voltage wit @ €308 /A |
w | ¥ crerfaS sl A e @R

+ Transformation or TR & SIS o ¢

o BEE (Y-Y) ¢ [DUET: 12-13]
¢ (5010591 (A-A) 1 [DUET: 12-13]

L1

o e L)
P

(1

)3

afr @ i cafis | EEE




Via = (Vi Cos0 + IsRgz) + (Via Sind ~IsXez)’

Vactor diagram of lcading P.J

oiAe i Svcare wfce volatge drop caa Al W
e formula @ g w4 @ gt cooterr fasr o
1 Voltage drop =V, -V,

o ¥’ ¥ (Approximate formula) ¥4
ot crorrs Ay ¢

Tans
Transformer @4 ciiS FaE Voltage drop cicasifice

= [{(RpaCos0 + Xp:Sind)
wwE ol W ¢,
Vir—=VeL = Is(Roz Cos0 + Xy2S8in 0)
Vii— V§ '
%V.R= —Hbﬂm x 100
FL
. Is (Roz Lﬂf‘::?; Xoz Sinth) < 100

it wiedd 3 Ssrefds e owte (+Ve) fa T @
L
wefifts sz cwm (~Ve) e gege I

¢ Efficiency of transformers : (Trremicad
W)

(3o

T e A (RS e )

Transformer 2 output load fefie KVA st o
an a1 oM A A e ¢ R W (N O T
“fdwd= @ = )

Full load @ M ™™ x warl 9

>T m

oOPTIMUM®

1
T (05 T 'I'-'T-[lﬁ-] X vl

o, %m,! 41 (TS FA o9 T

2
314) x wall

*}ﬂmﬂﬁ‘lﬂﬂ:[

1
2 94 (PTITE WM o =[%] x wall

wefie, fafsg oS v M =

- Var.iffh."c :'u_n:rif. KVA
Rated Load, KVA
gt wfa,

WIBDYG qar B nanices et efficiency W WWEl
a1 ey cfeoT o G wwel SR
qa wfawa 95% 5rs 99% i qre @ | FRM 908 (I
T e I T (T (T B AW I W

1
] w Full toad copper loss

B
R e Input

: Output
Output + losses P

2100

100

» Output
~ Qutput+Cu loss + Core loss

nput - losses

|
or,n %= Input

= {l.

|
A wirew o4 ¢
R, W, = Ie Rgy walt (or=1 ; Ra2)

R 79, Weoee = Hysterisis + Eddy Current loss.
= (Wt W) watt

Considering Primary side :

Primary input = Vplp CosOyp
V,lp Cosb~losses
Vl, CosO,

Ve Cosfly - BRo-Weas
Vil Cosd,

el N =
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ouid & o = i = P,
ARG 1 = (N 16 P = |y
CETOTmR v = V,

L Po=IRe

o3

o
=AH, Po = Vlocos 8,

P-
1
Cos 0, AR

(-CM6 FRACOR 730 Wl g eufl wws Sl
ANTACTR oS, AT |

lw =1, Cos,
I, = 1,Sin0,
Vo Vo
Xo I, 1,Sin6,
\Y; Vo

R Ro =1, = 1.Cosb,

¢ Voltage regulation :
887 ¢ 1 W FrwwEd o e Aws s BE

voltage drop 3% *m (Resistance @ Inductance 43
FaTd) | B ¢ transformer 42 No load voltage 93t
Full load voltage @3 *tiwre® Full load voltage %1 S

wR cu WA ~16W T OT@ voltage regulation 3 1

VL =Ve
voltage regulation (V.R}= —t,?L

V- Vi
% voltage regulation (V.R) = —-{‘;F‘l:—“ x100
+ Voltage regulation 9% ¥ ¢
94 ¢ Voltage regulation FMFTS foafs Fraara Bett fda
i

OPTIMUM®

% t Unity power factor, (cafaf30e oniss owaa)

11 Lagging power fuctor. (Tsrafts emvea Twoa)

@ 1 Leading power factor, (sn#fafs onmes cvm)

8 | Vector diagram =Ra7aa 908 current (¥ GEAGE
w1 7@ ( vollage & m) um Cirosdn e fer #30
™ 1 wefavs omen oo No load voltage (Vi )43
g Full load voltage (Vi) @ @ wm Volatge
regulation cRTifts @ |

¢ Unity power factor, (c3f@f0s omren cwe) ¢

Vi = '\'{_VFLHsRoz]] +{1sXo2)*
4%, IsRo; = Resistive drop.
Is X0z = Reactive drop.

IsZs2 = Impedance drop.

Vector diagram of unity P.f

¢ Lagging power factor. (2s12f0's (ireareid) &
A AC F tts 1%,
AR = AC+CF
= (AB+BC)*+(CD+DFY
Vi =\[(V Cost + IsR 02) H(Viy Sind + IsXo))" .

Vector diagram of lagging P.f
# Leading power factor. (Fmeifafds cemsd cwiam)
A ADF (4T 413,

AF = AD +DF
= (AE + DE)*+(CD -CF)’
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This fig is the final eqv.ekL. referred 1o ori
ekl primar
Sronosesa srgey R o 5 :
A, Ry @ o%ides Roy wore c xRy
< Ry 3¢5 0 o wew (1,°Ry") < @ oreestiies
et e wo1eu (1,°R;) @n e
A h'Re = 1Ry’

X
Xa=X,+kEX, =X, +-;1l

CRESHITS Ay ey Z,, =R, + jX,,
I

=L = k= Transformation ratio
v, N I,

Ryw Xopw 2o T R, X., Z, 433018 (T 20 |

L=

= I..,‘:

¢ Equivalent circuit % S &7 7

R
3. Ry =Ri#+R2=R;+ E%
4, Roz=Ry+R’y = Ry+ KR,

¢+ Doere R @ AW

OPTIMUM®

w4 1 vl Gonrmita e Bxw onrge wfd So 5
T fom w1 @ g sb Bemn (parameters) Fra
e cre g Gl Ry @ Rgy, wgen frem
Feresm Xoy @l Xga, com oy cafasbim R, sesbiafon
fwrsw X,, 42 479 (constant/ perameters) ot o
AT @ 3 4G Deda s 3 srave Faskr w3

+ 3 Prom e Bernfe o ARG &% g o
ARG @0 re o e snarfavi Py v am By 99
[Same as DUET: 12-13]

Bot 1 45 % OB 1 st onfswe ¥ @ o BB
m oie 0 A0 G 3 | 9% B G2 o9 MRS
CoTR IS 0 o QU | Awge cifedny 6 g Foea
m[ﬂulﬂxm] 4% Beka ware Bfy 301 @ Q¥
@k (v enr SABN(euDIE 1) W TS IR M
feonncs wm 5w 1 w23 faog o o T A ) 9 B2 (b
IEC AT D 8

S LV side
:"'!Hl P
¥ A s BRALLS

Al L]
1

i TR T S il |

Psc, Vs, Ise  HV side —— 2

e o Wap
Rm“r.n‘?';‘""hf

Xu=Zi =R,

e COT3S TG WA |

lsc = CLwSTE! (A0 1D

[fd 2 5 ¢ Grovrara (OrBa owon curem aurdfiey ¥3vs Rl
wice st 6 0 AG GF =0 w1 ow fey ofefis
Ham o (T Af) wem A BT gz cem 7l
(SITO® W36 WUH I T« =% w190 B8 «3 owon én
(SovE LG b W 1y |

o Brreavicad woom D O TR I
o 1 Wi A OB 3 o cremd anidfere weem

(e eRuTire ora TS WM W T W W
HFE3 (% w2t 1 a2 (R @7 (TR MOITS @1 (0D MALS
RS A T | (O P afentym (Ry), mmeREfer
frrea® (Xo) @ Coa ¥ (Py) Ficfu v @3 (OB Bow )
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¢ Trveran qa o1 g B B By afS aad o
ORI ot 708 a7 o0 e e St
IDUET: 05-06, 06-07)

BT 3 Do w1 g Qo 3

) mmﬂlﬂmﬂﬂm

v !
«fé FTerT wy RorBRor o
(3) = (I°R)

& FHD WY 2 741 ol 2w peven v Wy Fi
v s v e @ owde e wa | 9T v o
T AR W qw et e @i 99l a
WRIES 2T Ww | @ RS T ofs s |
o 3P @m o o gafis wome s @R
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A T T

T T ¢ @ 2p) IR o B Rl (Bt
i) Gl ol (TR IR TN W

oS TafrT w0y @ WA e «fé wd widrem o o
fire s T, von pedh pre wwER wrdm JfEs e
¢ Wi WA Guite we fwen «fffs g
@R R ovem o B dfds wm @ e
T ¢ REVorA 01 (TR WS o W 5 A
AA TYHG) TS AT 0 I e TeIee e @R wnHA
g uTEE WC GTE AEe TW @ METE RASUS
e = T

FueT Beit ¢ R o waeie e B 6
piERT S @ @ ¢ amenfre e 1 Fferm B
AACEA TN |

o Sticee w1 2

%7 ¢ Brerewces 93w emifes of RETE A
mamaaqﬁwwvvg%@mﬁﬁwﬁm
safes T oS ma AR w T @ g v
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OPTIMUM?®

¢ Primary 5 YiRf® Transformer &7

Equivalent circuit.

——

- (M T R D %

}—‘I-—

Wi
*

Va

AT "‘i‘-*jf_t’
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i‘m:h‘mmmmﬁmwmmﬁqmnm%
6 WY %ﬁaﬂ:ﬂﬂﬁ!ﬂﬁacﬁﬁﬁ’tuﬁwmml
R U g ﬂmﬂﬁﬂlmkuraw

¢ CRI-CATS S b e o 3 g
T 3 -0 S Qo edwfive sty
V| W 37 e fowter mm an enefor g
mwwwwummmﬁmﬁm
'fﬁwanmﬁmﬂﬁmmi‘ﬁﬁmﬁﬁimm
mmﬁamﬂ:mmﬁvmtsm
induction) T 831 3,93 g% A wm W s
ﬂﬁsm1mm-mwm-mmﬂﬁm
[Ewmw

¢ F-CE 587 diagram w@T o7
wmqmw'mcimwzr Bl
¥87 1 GII-oMS cSIeVe (No-load voltage) $ o1 cms
ﬁﬁwmmmm{hmmmm
oy «Efacs @ Als Voltage (Vp) & 321 @ o
#fF™ Vollage ¢ (1-711 camoe =em | :
FAL-OME AT ¢ Grremm oM wayw el
SATEfEL @ AR WS defie W e Gl
JCT I | .

Q@ FTEET 43T TAT e @ weEtE
WD I (1) A, W oRE G v
#fefs = a4 :

St zoeBee Gufdfy TemES (1) W oM MR
Voltage (Vp) 99 7MY a9 (I SIEA 318 7 M (
af& s m @ fendalfm o) 3w < | |, e 0
"MEUR 2% 3 Fam T airafbs o= o 7 |

No-load vector diagram foq e w31 31l
e by

I3 E

2

& M

ry Xt :

& | o .2

W w3

s T

oPTIN ~ % z
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¢ Tra

nsformer vector diagram wfafds eisq

¥l (or Unity P.f @7 cvtm)

For Resistive load @3 Vector diagram,

¢ LTS cT0sT (¥ Vector diagram =@ %4 ¢

Lagging P.[ a2 &%) Vector diagram.

¢ Capacitive lood 99 (760 Vector diagram.

M
E
A

B

Vector diagram for Capacitive load.
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=N, %" volt,

af
= 4 fNepe, volt.

Treafts Tl s Lun.ae

Eer =4 fpmN x 1.11 voll.
=4.44 Nofvolt.

.'.M $efie vollage
Ep=4.44fN, 9, volt

eresiis Seffie voltage
Es = 4.44 fNsp,, volt.

¢ a¥% Two winding s owa ons (u,

From factor
[f—'ﬂ- 111]

j

-

A By _Ny_
Vz /‘ AT e I?-1 Hz-
Proof:

rI'L"
Wy ‘ =
I}
v GeTeTER O9 OF
Input VA = output VA
e I|E| = le:

E I ;

sL=oi . ..[0

E. I 0

Apain, we know,
Ep=4.44f N, @m [For primary.]
Er 4. 44}’ Ns @ [For Secondary. ]

..Es N [ E|&Es=E1
&Np=N; &Ns=N2]
B M s
“E_ Ny e (11)
From (i) & {u}we have
E N
Ay ™ ) (Shﬁwed]

OPTIMUM®
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¢ Titte 1, Tmvesrnicas e o WS+ newm
LIt

Proof:
W Wi

E, =444 x X ¢y X N,

By =444 X Fx @, X N,

I, = primary current

l; = secondary current

AR IR HeuH

Eplp = 444 X FX tpyy, X Ny X 1y
PRSI O H1GUH

E,l, = 4.44 X [ X ¢, X Ny X Ig
e wif, B cefra

B M
Ey i
Eglp 4. 44xfxmmxﬂpxll,

Edy  A44x0x@q %N, X1,
Bty Sy,

TN,

-3
I

= —% £
Egds Ny g
Elp _ 4
Eyl,

E,l, =E;l;  (proved)s LimeieE air blast
cooling 1% s qam? G anead em f et ¥y
wrge T ety [DUET: 06-07)

Twa 3 Air Blast Cooling ¢ Winding section a3
corc @3 Wy Fr ventilating ducts (5% G
fifidss s912 & air blast cooling TR T |
) e, Grreasia e.m.f A,

E =444 fNp, volt
= E =444 /MB, x 4)volt
here,
B, = Flux density
A = area of cross scetion

+ forera e oFRT

}_{HWHIMM1
3. Brreeed s whin o
o. fig comobm (RGTA NG TUA

8. Faroe TICRER TALCL o1 AME |

afy & f&fF cafm | EEE




w1 ¥ emf amre
High voltage winding

V1 WHHE IEE N
low voltage winding

& low  wvoltage | et Wl B High
winding SgICR 21 | voltage winding ]
W

8 1 fowm e cafn 8 | foom pre ew
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TR SETE ¥ AR
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L Y

srme vty o SwTR AEpm TRy A,
wrm w03 s afi oot A TS T (4 )
primary coil 432 (ATER AW AYS WER Secondary
coil ¥ | @7 8 (¥ 9fS FTHE rbEtas et ST
wm wm o s TS 3w @ fretin
gl eoca > s W el aur afR T o v
w2 v T oum winea RreRdmmieie TEeem

e (e = Mg':lmﬁﬁwﬁlvn!tagcmﬁium

w4 (ETREE IR (ST Q3 O] CSTOE ST
ofumee Grereamm ayeea 3o g 1 Sty T (s A
T e e At ) s bepfee o g
@ we wrw @i fewgnmiete TS S
WA @ T
+ 5l Grmranr Feaffe = o 3
y | Ton Srue w00 @G (Ao T ek
s «afd (A.C Power) 9% 393 e
WirEe TS FEE T YIS |
3 1 7118 Femrafn wofafde v |
o | BrwmErnEGe Tete Afere ¥ @
8 | SOUTED AT YT 4LH |
¢ | BET e WIS #1au W3 AU HEF 9IS |
& 1 AC Power ¥rigs %03 1
v fiBpom ww wee o Q@7 GeeEEE ava¥
e fr
e + SRR T ¢ Gt egdne o coRe
g wfee g o0 BT ey @ O eIE Wiy
crredis T | Baee sy v

Brres o1 wiew Ry e @1 2
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AC Machine

Transformer
« Srvea e Saw off st oo B
Tt : frveaw : Brweewn auw g2 Terem

Bifow el w e Gy an shem iy =
T W WR WY @Re e woon wei
TRt RS Bt W @l av 6
W WS WA yReEe v o

o Rent 1 wm, v, SR WRfe, Medwm ax
TroR v ol v Jvesron: fifeg wem i |

(%) et wwrerdl) ¢

> 1 &% we fereRrss (Step up Transformer)

R 1 B =183 G (Step down Transformer)

(%) R o PTIR ¢

3 | (¥R TR BRI (core type Transformer)

3 1 0 B3+ Brvea (shell type Transformer)

o1 =am e U Jeresm (spiral core type
Transformer)

(%) TG T LT P 3

5 1 *nema I (Power Transformer)

3 1 feR@f®== G (Distribution Transformer)
© 1 =1 reeerana (Auto Transformer)

8 1 Tor=% Srevwrard (Instrument Transformer)

R R R G 3

(i) =S Qe

(ii) *re=rmy G |
(%) T orafs erpie o
3 1+ w1 Amwrame i S
(Natural cooled Transformer)
3 1 B s arem A g G
(Forced Air cooled Transformer)
(o) 2z frxfags oy it v
(oil filled self cooled Transformer)
(8) bwre Crufagrs 1 wra gfe Grmears

( Ol filled water cooled Transformer)

OPTIMUM®
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() W1 et Gt 86 e 1
y 1| ot U frvenm

(Indoor typy Transformer)
31 Srelrera BIE Grvaia

(Outdoor type Transformer)
9 | CHI MBS Jri

(pole mounted Transformer)
8 | WIST 4158 Grwaua

(Under ground Transformer)

(5) Bty owqurilt ¢
y 1 wfEe frgrufy Grvgam

(Audio frequency Transformer)
| @ frgah G

(Radio frequency Transformer)
(%) corcerd et e fofg o ¢

> 1 e cwm Groved (1-@ Transformer)
3 1 " orw Grrerwna (Poly phase Transformer)

T O T SR o A Ry
(%) enrzfer (4) FERTSee

() come () St

(%) 3700 () ZPere o
(¥ = (@) Dite

(¥) ¢S5 it (@) T9me e

¢ Dy s & st G s g
B ¢ G Frfafare o fig ofie x
(3) amifer (%) FTaTRCSha
(") cvre (%) 3w

() FPer (5) T

(%) 2z @ gere Toifi

(R BT 0 ¢ DiRe GPToices 30y o By

B 3 (2 TTE% @ O TR e ang e fig
cRau] 40 8

R BiEY T Bigy
y 1A G g A 1 | 5 1 R Feaft g i
3 | cefcbs Fidaeen 3 fmms BB e
Aeree U L, wigle | nerae B erpfes @
oW .
afi e fef st | ERE



11 220v, 100A Scries Motor «fs &% 800 o+
1 84 R,= 0.25Q, R, = 0.15Q, emares o

SR 9@ 1600 watt ¥ B.H.P a9 siofse
Terfg a5 gy

Ans: (i) 21.98 H.P, (ii) 214.65 N-m,

¥ 1 &¥% 220 v, 62 Amp. compound Motor 93
R, = 0.1Q, R,, = 110Q, R,, = 0.05Q, Full load
9 armature current ¢® Back emf ffy =7
(For (i) Long Shunt (ii) Short Shunt)

Ans. (i) 60 Amp, 211 v

(ii) 60.028 Amp, 210.897 v

31 250volt METW e @@® 4-Pole Wave
Connected De motor @ 472 © «Rad wix ) pwr

CFGIR TGN 36maob o wiefsia @y oy o wy
¢ CPIICE WOra STt vy

Ans: 441 rpm,

oI @3 Series Motor 220v40A q BT,
R,=0.50,R,=0.25Q T (i) 5% awta oy wfie
5% %7 (i) Back e.m.f 3%

Ans : (i) 210 V (i) 190 V.

OPTIMUM®

139 |

Q

"W @ () T e
o <=, wvp@R Cn)
EIQ[ATE Wﬁ%ﬂm
R R (i) w0 et |
O ST WA WY WA
A, A SR =T RIS S
Q@ 'RIE R A S[l
R: S | VGRS GOl 3| @
[F @ GER S 3N
Y O AP 6 WU AITH
@ TR 0 | @ JfE I WS
e MY WGIAT AF 8 |
Q@ 7ofe T wigRE wew
A= RE  ©ERIG; WREd
g2 oF fife @ g
WiREE Ts o fftey =
W ¢ ¢ @ WE wiowe
i o S
(FF0H) WO WEH WA
WS &7 I, Wiy g
IRV Q@ @ @ e
AN W, TS S G TS
& W =& AT Yo o G
A IR 91 @ @R @
GFIR I WFE W

F(I  TOI04T SR e
(U1 o T, : WIS : FAe-dd,
Firars, feafid -3585)

¢

/

af ¢ fes ofém | EEE



For No load
V=250V,1=8A N, =1000 rpm
L=8=1=7Amp
Ep =250~ 7% 0.2=2486V

For loaded

I, =50-1=49
Ep2 = 250 —49 x 0.2 = 240.2volt
5 M
E, N,
N, xE,, 1000x2402
B, = W86

= N, =9%66rpm

:?H?=

2o | g3f6 oy fifier caiba 220v @ 800 rpm a @
40A current A% I W ool @ fvsy
ey 0.2 93 0.10 T 9 W o Gy o
0.5kw =¥ o wieiae 5 e o1 u (it
G0 7 :

Solution:

wicfor 0,

T, 9.55 X E—:’v N-m

= Ey = V¢ —LRa—ly Rse
=220- 40 (0.2+0.1)
=208 v (Ans).

208 x40
& T,=9.55x 200
=993 N-m (Ans).
wCfETEE ToE 9 = I?lRa

= (40)*x0.3 =480 w
a6 fer o = 500w
i o = 480+500 = 980w
wita 1B *neud = 220%40 = 8300w
ios wiet«H= 8800-980 = 7820 w (Ans.)

OPTIMUM®
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L_Self Study)

>1 = 480v ®B W7 110A onfer s a4t
= e w6 B, afs e A 0.05wb
wiisia 864 B «fd) vt et w0 e e
a3 Betg ¥ Afig 71 (R,= 0.2Q)1

(Ans.) : 636 rpm.755.6 N-m

[DUET: 04-05)

3| af 4- e 220v Bfie W7 @ 800 B ARl
aTS A ¥ WRE | Wb 45A 4T IF OME
8.2Kw g 3| W ofS . cner ¥ 25mab,
wirfsta o fiees BT v 0.6 T ST Wit
Bty 5 @ el B A w0

Ans : 286.2 N-m, 270.5 N-m.

o | @& 20-HP, 230v,1150 rpm, 4- T¥ 1% B
620 T ofiad Wiy | s T WohRE o
afetnm 0,20, WD M TS T4.8A ¥ED oA
w7 qm s T 3A | 4f5 ooner T, oo OF 9
It w9 (% |

Ans : 0.009 ob,128.6 N-m, 2284 w.

81 @ 6 T S00v W% WHEA W €S
st 1200 B of® g o 1B AR g
20A =S G 9 @G 1 900w T ST ToLEE e
e wesl @ ¥ (R= 050Q, R,=250Q,
¢=20mob) 1 Ans: 409 rpm, 79.38%,

¢ | 935 % 10 220v, 80A « «f fafsd 800 o
w2 | wiefow ¢ firs cfestm T 0.1Q ¢ 50Q

O TR W 1600w, T newr /RS WP
NGUR GF, TFST (37 7 |

Ans : 19.384 HP, 82.16%.

u| @& 4-Pole fif¥f® feB wor v wncfom lap
winding T% | SIS 60 % Slot wme 1 &f¥ Slot @
20 % %@ Conductor =g I forey of (m
23mob F¥F ¥ G Beetg $0 S efor fa S0A
Current €3S T BR W@ ¥ e Bey A
Ans : 219.5 N-m.

af @ fefiy af | EEE




Eb - P, e ,jRﬂ_

or, Ey = 240 - 24 x 0.32
- EI, = 23232 Volt
Qutput,

P=El,~-W
=P=23232x24-717
=P = 4859 kw
% of efMiciency,
= ';—-: x 100

4859
24025 x 100

= 80.98% ( Ans)
21 R RBr 7 220 volt @ no load wagw

armature current 7 Amp 43 Shunt Field
current 2 Amp , Armature resistant 0.50

GH ¥%- i) Efficiency, ii) No load 4 Back EMF
ili) Armature power |

Solution:
At No Load, e
(ii) Ey =220 - 7x0.5 = 2165V

No Load Power = Sray Loss = Esl,
=216.5x7=1515.5 Walt

When Input = 10 kW
(= 10100 _ e a5 A

»1,=4545-2= Ziras5 A
#Ey=220-4345x%05
= 198275 V.

(iii) wfora wnawra Byl = 198.275%43.45
= 8615.05 Watt

(iv) = 5,
T,=9.55% 22
955 BH15.05

729
=112.86 N-m

O/P

e
t—.h s —Stray Loss

Tt
PLI505-1515.5

i - p— .

220 =45 45

(1) 792 =

OPTIMUM®

2w1<

= 0,71

=%
sor 1 wafl 50 HP www awvg Fifte aibe 500 v
TAAeE750 rpm @ YOG Sl 90%, oW one TF
250 N-m wmew cffra i 50 @ S ww
fifret sroumt w1 @, oot vl oy fefr wwaem

oft sE W @ 1 (W@ e IMEDF circuit

unsaturated 9 ST ¢ firs 0.50)

Solution:

TS BF,

S50x746 _ 50x746
= — 4 6 N-

11 Tl h!% =474.6 N-m
317300

b il
Tf‘ZS'BN-m
].:=?

weEE Saturated @3 4,

Toog, Ty o0l,2, Tyoo Iy, Tyool’y

la2y2 _T;
(Irn_'} '-.-r'-'t
al

1

=602A
Now, Eb,=500-(82.9%0.5)
=4585v
Eb,= 500-60.2%(5+0.5)
=1689v
M _ a2yl

Ny Epr gy

N; lﬁl:l‘! B82.9

750 4589 60.2
s N;=381 rpm (Ans).

ya | @@l 250V =% ciiBd no load 9 1000 r.p.m 9
7 A% A TS ATt W | WohE @ 1P frs
@t e 0.2 «@ 25001 caival T
(s wAgW S0A FHO G oY Syw e
ot I‘l’ﬂﬁfﬂﬂﬂ‘ﬂl | 1= 50A

(DUET: 07-08]
Solution:

2500 250V

af ﬂﬁﬁ!ﬂﬁ'ﬁf EEE



yot 43% 4 pole 220 Volt =% oy 540 an
emefsy seie omy | o e we 32 Amp #Rad
AR ¥, 6 7.5 WhE HP Seorg 2w ) s anfr |
Amp ET 4% W Armature (Y 0.9 O dR
Qux/Pole = 30 mab | ¥ w1 - () Rt , (4)
N-m € 38 torque |

Solution:

We know, Given Data,

Iy =1 —la P=A=4V=220volt
=32~-1 Z=540,R, =091
= 31 Amp I, =324, Power

E, =V - LR s
e AA Iy =1Amp,@=30X
=220—-(31x09) |10 wb
= 192.1 Volt n=?T=?

Now,

e

— [92.1= 3010~ %540 x N %4

604
—=N=7115rpm (Ans.)
__ Output

9T = 2nN
_ 5516.25 2
e [N = 11.86rps]

= 7406 N —m (Ans.)

\8 | fd 2angfew caiba 660 rpm, 15 HP Sy ¥4,
o€ 7 o7 (¥) N-m () kg-m |

Solution:
&) W,

p=WT

Given data,
N= 660 rpm
p= 15HP

—=T=1619N—-m (Ans.)

%) Now, | kg-m = 9.81N —m

_ 1619 _ .
T= 5 16.5 ,I.'_g m (Ans.)

OPTIMUM®

321 43l 8§ pole-650 Lap connected Armature
conductor ¥ DC Shunt Moter @4 No Load
Flux 25 mwb | @ Armature current 30 Amp
T, & T @ oI Air Gap 4 flux 5% ¥ :
| 5TE Bt torque M # |

Solution: ‘:"“:'“;a
¥, 5 @ = 25 mwb

@=(1-005)x25%10 7= 650

o =2375%x10wb Loss = 0.05

T, = 0.159¢Zl, X & I, =30 Amp

5T, = 0.159 x 23.75 X 107% x 650 X 30 X g
2T, =73.64N—-m( Ans.)

v | 7S RN Wy 240 volt TR T 93 =

Caib4 STl T W4 imput current 4 amp 1o
shunt field &% armature resistance TYREH

240 O 932 0.32 2 TS (F) stray loss (F) T
input current 25 :\.n{B e el e ¥
Solution:

{Hau! WY,

V=240V

lru =4 .ﬁ.ITI‘F

Ry = 2400

R, = 0.320

ILZ =25 Amp

We know,

¥V 240
=—x=—x=A
Ron = 3 = 7m0 wp

IA=IL_|'=h=4_l=3ﬂTTIP

Eb = 'p‘r-_r - I'AR‘
E, = 240 - 3 x 0.32 = 239.04 volt
pP= Eh.l';‘

P =239.94 x 3 = 717 watt (Ans).

oS R g e $HR T A S
apre o crafimm wm Q|

y) When,

I, = 25 Amp

Iy =1 —Ia

ar, I'p, = 25 =1

o 1y =24 Amp

afy @ feht cafim / EEE



oy 973 = 225401000 4

RH

60 %2
=129 mub (Ans.)
(iv) =nofsia Seerg «paum,
= Eply
=233 x 50
= 11650 w

TG “mer = 11190 w
el ot = 1165011190 = 460 w (Ans.)

(W& =V
=240 % 5|
= 12240 w
s o/p 11190
'q ---—...-.-..
FARN =g X100 = 1249 %100
=91.4%  (Ans.)

31 @& 220 V RFr Pifis w67 800 r.p.m @
100 A o827 0 | 3R 5 weder zow wmw wrq =i 4fgn

1 1 (i) WA CrpedT Wy an
(ii) UM E WAEGGET Sam
(wofota e s @ata 0.1 Q)

Solution:
(i) *miesfie Gt wTgm
ot i, (6T T,
1 = I Ny = 800 rpm
T b V=220 V
3. N I, =100 A
T~ h =T
2= S0A Ty= T2
Ep = V-hiRe R, =010

=220 (100 % 0.1)

=210V
Ep = V-hRe

= 220-(50%0.1)

=215V
o,

N: _Ew

N, [Ew

oPTIMUM® Z_ .

= L=7071A

o2 E4,2= V—hl’-{
=220-(70.71x0.1)
=21293v

a8 WA,

N; Ep It
g 1. i;ﬂ Lm
?IE.Z‘: 100

LT
PN 0

114717 rpm

vy «#f% 250V fefr =% itz Armature
Resistance 0.2502, No load 4 4f5 armature
current S0A @@ 750 rpm @ ya ufi load
torque *f%%= 71 % DG Mux 10% WG 70
STq g4 speed (4 #4

(Ans.)

Solution:
oy ef®, E, « pV

g, Ta, =Ta,
=@l -

an ] «ep-l,

@l
=2 3p=09-/,

= 55.64
=250~ (50%0.25)=237.5¢

aat Fyy = 250 — (55.6 % 0.25) = 236.1 V

1,

N, _E; ¢
L N " E, x.',a..
N, 2361 236I 0
750 2375 0.9¢
~N; = 82846 rpm  (Ans.)
135 «f% ¢ fefr cafa | EEE



0.02 x 480 x N
60 = 15“-{23 x 0. I}

S N=1548 rp.m

(2) vapr 5, T,= 0.159¢Z1, (P/A)
= 0.159x%0.02x480x23
=35.12N-m. (Ans))
Tl onowm = VI =250 x25 = 6250 W

WSS = RS — WPt
= 6250 ~ (22 125) - (23%x0.1) - 810
= 48871 W
i
N
4887.1
=0.55x 1548

=30.15 N-m. (Ans.)

(b) wrawe 54 = 9,55

(c) vl = e <100

~ %6250 *100

= 78.2%. (Ans.)

» 1 g3 PeE 250 V 1T 3BT 600 rpm 9 WA
¥ ot GREDTPT 0.5 Q & wiefor s 20
A. o wiofsicas e 1 Q wfdebim cat 33 o sige

=As T ¥ T4 (i) Toreme B (i) 7w one 0 |
Solution:
(i) 7 TS S,
Ny = 600 rpm
Ew= V-laRa
© =250-(20x0.5) = 240 V
[w43 Ry=0.50]
Eyy = 250-(20x1.5) =220 V
[w R,=1+0.5=1.5Q)
ot A,
N; Ew
N Ew
220
Ny= ﬁ'ﬁ
(ii) T cTTS wagw

%600 = 550 r.p.m. (Ans.)

OPTIMUM®

L la;.
T [ is Constant]

Tl.-'l=1g
T 20
la=10A
Ewn=V-IaR,
=250 ~(10x1.5) [Ry=1.5¢]
=235V
N; Ep
- Ny Ey

235
N3 = 600 x 340

= 587.5r.p.m. (Ans.)

vo | G&fS 4- T 240 V o TgF 00 WA 11190
W e om ol Baw wiohr «w frs wel
™EE 50 A 93 1 A 93 22 1000 rpm 9 50
W i werebra e 5400 1 wefer caftebre
0.1 Q war afs 1 &7 1 volt @1 T ¥+

(i) Tl B (i) "0 s =S B

(iii) ¥ / e (iv) ¥ o e

(v) Tt

Solution:

Ey= V-LR; - Vao
= 240 - (50x0.1) -2
=233V

=50 A

[ Vo =3 5)

Eyl

(i) o 5%, T, = 9.55 x -ﬁ—’-w-m.

233x50
1000

=111 N-m.  (Ans.)

o/p
(if) W98 58, Ty, = 9.55 % "

11190
=055 % 1000

=1069 N-m. (Ans.)

. _WIN P
{m}mﬂ?ﬁ'ﬁ.[:b- 60 * y

=055 x N-m

af @ fefs oaf | EEE



@x540x800x4
60x4

= 9=003 wb=30mob (Ans.)

=220-(31x0.09)

SR,
WIEDYD
N

g 3595
.55 i e 300

= (6.8 N-m.

Tih =955 x

(Ans.)

o1 @@ 460 V Fifier W7 500 rpm @ 40 A A
w1 i WP 30 A aet 3w e S o

7A3%7 ¢ Ae 117 ¥ | welo @ frs GRedim 0.8
Q1
Solution:
Ta _ L. V=460V
Tu (l’] N = 500 rpm
In={§Ez=i =40 A
Tl.l 40) 16 II 30 A
Tll_Tg=lﬁ-9 Ra 080
Ta 16

b

16
 =0437543.75% (Ans)
WA,

Epi=V-luRa= 460-(40x0.8) =428 V
Ep=V-1,;R,= 460 -(50 x0.8) =436 V
wTwaT @i,

E__bl HIIKN]
Exa EZJ*N:

Ep |
Nz‘“uJ'N|

_436 40
42830

=679 r.p.m

-~ x500
(Ans.)

OPTIMUM®

133

q | qafld 230 V fef fifier w57 800 r.p.m a 100A
a0 @ wielsw ¢ firs afésbm awta 0.25Q 1

25A @ ™6 3 =0 1 AW FIE 55% A0
Solution:
T ¥,
= (rem A,
~Le=(1-0.55) ¢ V=230V
=045¢ N; = 800 r.p.m
Now, 1y = 100A
Ey = V-I,R l,=25A
=230~ (100x0.25) R =0250

=205V

Eyz= V-ILR
=230-25x025
=12375V

ffem sore o0

_Em_ ooy
EH paxN

205 px800

= 2B75° 0450xN;
(Ans.)

= N2=19%40rp.m.

w1 3% 4- vim 250 V 567 15 Tora 4807 +fRd
e At (e SR | & i F1F 20 mob ¥R
el A IS 25A AT G wohE e firs
cfErtm T 0.1 9 125Q 1 TR (Stray) wfe
w9 810 watt T GF ¥4 (a) it 3€ (b) T7ge o

(c) e

Solution:
T Wi,

V250
ba =R, =125
1,=252=23A
WA, W W,

QNP
Es="60A

= Eh.= "I""‘I..R.

=2A

CRGY! S0,
P=A=4V=250V
Z=480, 1=25A
Ro=0.1Q,Ry=125Q
Stray loss = 810 watt
¢ = 0.02 b

afi @ & cafm | EEE



V. 250

I = Ra 100254

I = Iy + lsy=10042.5=102.5A

Eg =250+(102.5x0.06) =256.15V
wirlsiE $eg e

= Egl,

=256.16 x102.5

=26.255 Kw.
(b) <o fpmeT
la = f—;% =25A

I,=100-2.5=97.5A ‘1'
Ey = V-I,R, .
= 250-(97.5x0.06)
=244.15v
Wi Beog new
=Eyl,
=244.15x97.5
=23.8Kw (Ans.)

© | G0 250 V 401 mmm&ﬁﬁﬁq
W7 a7 782 B R wivg 1 wicksr e R cfiebi
3@ 0.75 Q, &% it T 25 mob | 7 10 40

Ammmﬂwmwﬂwwﬁ:m

Solution:

(ET! 0K,
V=250V
P=4
A=2
o =0.025wb
L=40 A
R,=0.750Q
N=72_:
Ta="?
Z=1782

T =R,
Eb= V—LR.

QZNP _
6o ¥ hRa

0.025x782xNx4
60x2

=250 - (40 x 0.75)

OPTIMUM®

132

» N=3376mm (Ans)
P
W, T;‘: ﬂli‘hle.E

4
=0.159 x 0.025 x 782 x 40 x 5
=248.TN-m. (Ans.)

81 o 220 V Rt 45 Wx 500 rpm 4 S0A
e 2 arget 30 | 3 B fle o T g e
¥ R,=0.2Q [DUET: 05-06;12-13]

Solution:
1% WhCER W, W Wi
Ty | (AT HIE,
T .13 V=220 v
1 50 N=500 rpm
27 1g fo1=50 A
1;z=100A Ny=?
Fpi= V=1uR, R,=020

= 220- (50x0.2)

=210 v
Eblz V'_Iﬂfkl

= 220~ (100x0.2) = 200 v
Wi, S Wi,

Bz N;

200

Ny = 310 x500 =476 rp.m  (Ans.)

@ 1 ¥ 4- TP 220 V ¥ITS 57 @ wTeT At 540
sffaar® w30 800 rpm @ 32 A €% |2 5595
W SRt o o frs caferdym 220 Q, Wil
ey 0.09 0 70 O3 F3 6 ited b ffy v

(9T T,
Solution: P=A=4
V 220 V=220V
MR, 7220 1A N = 800 rpm
P, = 5595 ()
=1-14=32-1=31A v
= 1-1y=32-1=3 o
Wi |, R,= 0.09Q
7=540,1 = 32A
Ehzv"i‘kl =7 Ta=1
!‘EKZNP= "
2%0n Y hks
afft 9 fofi R | EEE



Tocars v 8 R0 wn um qu, orre Baereora o

wy fretmm coretw wnefere wwenm B setm wok

wufa marenfes

¢ Back emf wu ¥y P o Back emf ciibon ety
fnce wiw wou 3fATn Frde o Back emf ciibees sell
regulator T s vy b

Vv

CaoTEd AP AR fig(1) zwe s onve 1% @
o b ¥ wtw W W R oot v aa fotile
cofeniia® |

ity B f,

V-E

Ra

PINP
wRE, B
> Bxe

wfie speed TE™ Ey, W05 ¥ armature current (y)
0 «qae Speed ¥ Ey0 01 armature current AM0H
T12 WO torque ITE 14 (ATF Q@ W @, back emf
cuform e 7 e e i v self regulate F908
ARG WA

¢ Condition of maximum power for DC
v

motor or prove that, Bp=>
Sol": The gross mechanical power develop by a
motor is . ¢

Pm=Vla = TaRa

Differtiating both side with respect to la and
equating the result to zero we get,

o= VR
Conditionally, %'!L:U
V-21,R,=0 If we neglated [g
v
LaRa=
We know,
V=Ep+ L:Ra
V=Epts
v
Eb#?,

\

oprimum®

|

Solved Problems

3 | ¥ 440 v 10 W7 47 TR o firs @™

R 0,800 o 20002 | ¥H T Lav.qw Rfy W
T4 Wt AReD 85% wWwerw 7.46Kw IR
¥ | [DUET: 06-07]

lution:
Solution ail o7 W,
8776.5 Re =035
BEwE =" - PPN pa=2000
o ll = |__]m P = ?-‘16& w
440 =0.85
=19.95 - 500 ¥
= |7.75A
w2 wifA,
F,b=V"IiRI-
= By = 440-(17.75%0.8)
=4258V (Ans.)

of B 25 Kw, 250 V R % afm @

R,= 0.06Q «® R,=1000Q, i@ Teig s
s

(a) AR comeaba o 25 Kw e+ |

(b) TR 3B e 25 Kw 20 o |

Solution:
(a) TerICalY foTCa ¢

La
i o .
' ll. =
R

CA6Y! WK,

J

c— E
-

Z «afi ¢ fef af*m | EEE




¥ | W™ Shunt current *RéR = w Shunt field
rheostat @3 WA | Interpole use M Futm &% e
=ie fiss w0 wm o B interpole TR W@ gW W
e 43 speed WAYILA 7T |

Armature / Rheostatic control method :

T (bt ™S (70T speed 91 W W
WeR @ w¥R af el 3w I w1 qwy supply
voltage constant %1€ armature €3 Wgrférs cemtw
U T wWinieE ARG Mo 930 fafw cfints gam
w2 | <% Ffe cfeBara controller resistor @ 7w
Controller resistor @3 ¥R ST WCHR &7 WIGRIGD
voltage <03 ¥ 1| IT1 WCHER «7 ~Ase =w T ) B@y
4 4% *rsfErs vy =i FAITTE e |

¢ 7 (At O f T ) 9w B
s T s

TR ¢ 1 @ F @ WO wETe T Tr Wi e
e fef fire oot w0e 7@ g2 1 @ @ 6. o

Wmﬂmmmmam___

AT TS T |

o & wgw oty oribe Rowsenr
B9 1 o (wERn T Rrste Wefis e dn 3w @2
Beorg (ETROEES IR coCvreR s At W e

b i cuibe farT vere et
.51 crivta 71 TUER AN FIY R IR G I
oy ¥
oo
W A YA
R E Lk wIAET, ffim 4 o
fises quiEfSy
T | R 04 @ R
o 71 faufse & w0
8 | umomee R0 SEsTE

¢ R Brfte cafdeas e et TS o-
(%) vra wchm 7Tale |

(%) firs w5 1

(1) =TofoTe Gk «sf® |

(%) rrarene firs o 46l )

(s) Variable Resistance in Series oAl |

OPTIMUM®

"y

S TR

¢. Piftw bz wrag ¢-
(¥) For Traction work
(¥) Rorelle encmnies.a we v ) (e
@)
() wmfrs Grafad Frboa |
(%) I
(%) ™ 9% hoisls-4
(5) FCewR-
&, % b YA ¢
(%) of-felstm o |
() cufrrdl wavdie |
(*1) T 8 WF A |
(%)Reciprocating 4Tt 1

tﬁﬁﬁmﬂmﬁvwmmmﬁr
MIDUET{IEHM

%‘H:[}Cmutormﬁﬁwﬁ I 32 Y TRY [T
¥ @ %% (1w w1 DC shunt motor <3 (¥ [
constant % (p @ constant = magnetic saturation
ﬂ’l'ﬂlgft cm ¢p constant ¥ |

3. fxg De series motor @3 (¥ [ cYICER Y
ofedadm | o field current (I W™ Fw ofe e
series motor G# S SR 09 | AU

(i) TN CRLs -
Tacc pl, | Nocte
Tax ]2. *
(ii) ST GG TR 4R
Tacxl, | NecEs
& SRRO «z R et s fF @
[DUET: 05-06}

L1 R
2L1
st b corrve = T,

i, L = Brerlm, cefirs

| = 3@, aysiemms

T, = TYEICR 7

L=8mn? (I.+0.11,) x 10°H
frreBr CSTo

6mN? (1, +0.11) % 1 x 10°°
— Tf.

afst a & cifm /| EEE



oy com WA ¥ Rl T e

Ew_oN :

e Hoofd AL TS TR
Tu _lu

MNTa la

o fSPr v W BiTTCAR erureie! 3

W srE s i Dw @m IR T anan
a1 1 1 SR RS B Hw o A ConeR o
wgrors I I | R @O @ I Lo
oo wo o 4 oot A e T ) ot el
JIECOA TN 0L IWHOR G IO PG (WS A
FOT = Z0S *1Ca | @R I o3 e Woad Fae
SATETS T 1 W07 BT ZOUR T e webre i «d
s Freter W e A T 1 v W0 oquaneqfa S
19 T W, ©A S0 (@ AR G W |
o CPNTIB q, ToT 1 8
weate uirs et fge wfere wemst w3 fay W01
fage, e uf¥re (e HANE TE |
mmmwmhmmwm.m
ﬁﬂﬁwtmﬁmﬁmimumnmmﬁam
mﬁwmmww:ﬁmﬁ#mm
malm'ﬂﬁuﬁmmﬂmm
% :
& PICHEF CRTTT 3
e o W iy @ firs ¥
(o FmES T i B
or | A fies WU A S
maﬁmmﬂmmﬁqﬁ'ﬂmmmmrm
ur % oE | fipes DA @ G A
mm"ﬂwmn‘&mwmmraﬁm
(Properties) | 0 =Wl forars <2

y) TRCATG LT ek @ e Iy

S

orTIMUM®

129

3 1 aeioe crgtaeE o @ = Constant

#ﬁﬁmmt;m.mmumﬁmﬁm
B C¥on (VTS A (S S | A T R
Ffarm 0 e o e =i
y | AR e o s

ﬁm%| NI&

@
T Iy
3 | MRS GIRTEe 1
Tacc la l N« E

¢ Field Diverter R g7 o

B ¢ Brfim uEfSe 7 ATRETCR GO variable resistor
AT ¥ W R Field Diverter a1 1 Field Divener
au W feada v an g o oneE «fiw™ current
nuwmmuaqmwmanﬁvﬁaﬁmm

Speed control ¢ T |

_ ¢ Armature Diverter &1
B 3 ol wenfars o e IR ¥ fofam

caicas speed WA ¥ @@ Armature Diverter 31 |
o iR o torque @@ oy ufif Diverter d@ W
arfors s T T e flux ASR(T, w p- L) |

o Noo JrpTR Speed ¥IWET ARR | wefre
@

Armature Diverter @418 % Series motor @3 speed
control T

¢ DC motor €% speed control &7 GUFH (0

oafs e af T
®w ¢ Variation of Flux / Flux control method 1

wra =, & lemﬁqwmﬁmﬁm%
@

=W WEd @ WA are W A s wrhm oS w1 T
et caisere 3131 Shunt current (1g,) e TraT

aft a fefi aaffa | EEE



¢ fof Wow ~fe swHe (Speed Control of DC
Motor): [DUET: 05-06]

W i,
_ QZNP
Ey=""A
_A B
N P~ 0
Nu:& 3
Q
V-1,Ry A
Ne o [’Cﬂﬁ‘}ﬁﬂm}
Toiran FwW e o W o, el Bemm +fireds v
=&s o s s am
> 1| ST oo wfaada afim .
3 | e et wd fertnm wfieda oftm
o 1 1 o 3fim

+ FaRe Tefers R Wi e Fav =t o
Y | (BTORE TCRM %S |

3 1 DT IG™ +rafE
o | faalit a1 wiefora Tehm orefE |

8 | eurs frars «mefs |
¢ | = <amns ol
& | e *afs |

+ RBr oE ey et e
s | 5 aa oo S (T,/1,) W a
q.MﬂWWW“JWmT

o | P @ B (N/T,) T3 G

+ fafae b o 3
Ish
'
Ta! ! : M
;"
i \ Ia-l Ta -+

i Eyl
NeB =055
tF e

i
Tt N

I‘-i

N amzres Bm i v

» ffr ¥hee fifsy v 7€ (Relation)

NP
e 5,22
aofd iR B o) TETE0A, (1, T A0S
oA Epoc N

Ep _ o,
e Evz N2

'F
W, Ty = 0.1509ZL
Tacoly

o Fifire shCER o0 ¢

pocly
Ew_o N
"B 2 N2

| <

128

«ff g f&fr oo [ EEE



.50 Eyl,
™ N

~ g5 Lok
Ta=985 7%

tmmakﬁmm.

# U5 B (Shaf Torque) : W5 I cu B ~nam

I O Wired 0
Shaft Power
N

i N

Twan=9.55 x

: Input-Total losses
—'_.2'.55 ® N

=9.55x Break Power

N
Rower in watt
M= 746

% (Povier St

fofr omabeam e warw e @ B 4wt wow o R
TS NG W | BT NG VA ) 301 | Fiey R’y

TRA *MSUR 08 I T
A B C
R v LT I O T

E}-MHE}:‘“;‘ :;-z,ql T:E:}w

R T o Ty A e Wo v il

OPTIMUM®

i
—— -F%-u

E, =V -I(R,+R,)

¢ 10 NG xe ¢
f Series field
[L] B
ST RS
R

— T34

E,=V,-IR -1,R,
E,=I,R,-1R,

N
—

Vi

—

a3 g &P cifm /| EEE



(RF =67 0.C. Motory )

¢ rcwt (Definition) : fefr W07 ava a9 Tomam
o wr g fep ofacs wfive fors o
T 1 o wBw aa Refyr copiicaba wa b @9 T | wiie
ﬂﬁmmmﬂﬂﬁmmmmMW“
o i B cormula o wm ware ww o s

“fenlics 6 snaid cram n e afefs W7 fiocy s
Faca 1 fofr wScrm oo Wi Gp-ety w0 |

¢ Pf% (Principle) ; ufy IS C90a W e o)
WA T FW 1 B @ Afradics awfd wls w ol o
W F = BIL 9% ww e opfae o ameon fo e
“Mam W | OF IO eI 1B yfirs o v |

¢ F6e¥l (Working Procedure) :

S N

Y

worefa, S ToeTa SR AR wre s e (w)
o e N e sl o) oo st af
(8) wery | v &fefld e asf wfE @ Tt W
cpfiry @7 I w8 Fam gt 3R @ e e e um
Wﬁam’ﬁﬂhﬁmmmm&gwﬁﬂm
Bty offeard) oren TGN dicy | WA R S S
e oo ST w2, sifiard wre fire o v (W
Fibm i) 1w ag B o oI

¢ T TANGF T FOOW LANAF § WA W
o FYe W O TS A weA sl efid)
WWWWMMWMEM
Tem w1 e @iy @7 oA e fwg W e
um | a8 Besrg coicRTen afdgd med et oo

OPTIMUM®

126

BE 4% COmVuTE TR 3, 4N,T 7 WeUE LT W |
R W camirabra By cSicheR T

ZNP
B Ton

43t Ep, =V-laRa
A, Ra = wofera cafenbm
fefs Wa B 1 1im ofrds fouz fom it safis m

- ot ol sfare o v | il & v TR OF

0 | 4 Beorg T W, W g O STEE O @R
YA AR

wie B¢, T, = Fxr (N-m)

cuieA,

F=an

r = VF con e e v Iy

#f% \pizia w0 #1@ = Fx2ar (Jule)

Bew mamz = F x 2aN [61N-1ps 4]
=(F xr) x 2nN
= T,x2aN

wiar, wiwa wifa, wodem Son waw = E,l,

“Tx2aN = By,

. Esly
* 2aN

L ren N-rps )

oZLP 1 e
A 2 Peh(3)

wiam, ar wfR, By=

I.'l
T.=0.1 59lp21.z

o N rpm @ (7971 40T €73,
Epl
ﬁ?iz_m—ll_

N
Zmrﬁ

«of% o f5f xfm | EEE



sol 936 Shunt Generator 250V @ 195A
TR W WohR & Shunt field
Resistance T4&Y 0.02Q g3 500 WHAH R
friction loss ¥t 950 watt.ﬂﬁd‘ﬂ |

(i) Generator e.m.f

(ii) Cupper loss

(iii) O/P of Prime mover

(iv) Commercial, Mechanical & electrical
effliciency.

Ans : (i) 254 V (ii) 2050 watt
(iii) 51.75Kw
(iv) 94.2% , 98.16% , 95.95%.

5 | GG 8-Pole lap winding 7% Generator 9
120 & Slot wke | &% Slot @ 4% +fa® wie) of>
Pole 4 flux 0.05wb 93t &fs “RaFe 250A =fir
#aR® 1 cPn ARG 240v @F & it v

Full load @ 220v drop Z&@ Gt S%e 0 39?
Ans : 600 rpm, 440 Kw.

31 110v @7 @3f6 DC Compound Generator
@7 Armature, Series 4@ Shunt field a% GIY
i@y 0,060, 0.04Q g 250 s 2001 55w,
110v @7 s <= | (a) long Shunt (b) Short
Shunt @3 w7 Total em.f &R Armature
Current 37 ¥4
Ans: (a)120.4 V,104.4 Amp

(b) 120.3 V, 104.6 Amp

so1 «&f® 100Kw ,400v 1% (EIrane ZAS CTE
Sihe (oIt (TG 440v 1 T TS FO 9
ceIvE e AT F

[HINT : Eg = 440v, V = 400v

@O = EE,_—V‘ x 100%) Ans: 250A;10%.

vg1 «af> Separately excited Generator ¥

afSQfE 1200 W@ TE O 125 volt, 200A
Current TR I | af s MG Resistance

g ficld Current wofrdie 4w, O s fifm

oPTIMUM®

125

1000« i w9 Ao ey (Armature

Resistance 0.04Q, Brush voltage drop 2 volt)
Ans : 166.2A.

se 1 &% 20kw, 440V short shunt compound
DC Generator 4 ¥4 GWs wwel 87% :
Armature Resistance 9% ¥omam amn 0.4 2,
Pfi o % s v 0,250 @R 240 Q| ifie
fagfin B0 @ windage R o Pl w11
(725 kw)

'- D
éﬁa—mm\e,f‘@ﬁ
FqEE 9% | WER
ey A TR
| HERE  OF
JACAR | A OR
@I AIH AR A4
a1 fef e A/ |

S AN (3 FR

(771 3F)
& )

oFi o i cffm / EEE



7.=2T

8® turn o 1 @ coil @ \

i ™ —— 400 &
400 == =30Rcoil (Ans)

)

- Self Study] =~
31 «¥% d-pole R Shunt generator <
Armature lap winding 151 33 Field a¢
Armature resistance TR 500 @ 0.10)

Generator B 3f# 60 & 3fre fge rrar w ofs
& 100v, 40w T oI |

(i) Armature current

(i) &7 Parallel Path % Current.

(iii) «f% It 1v drop &1 Armature @ ety
e B T W

Ans : (i) 26 A (ii) 6.5 A (iii) 104.6 V.

1 @ FfRw ommbt a1 s o o
cfeebm o 1Q 1 W ¥ 250v ¢ 8Kw 7w i%
TASH | LN

(i) woifsic Beefy wfte w1y

(ii) TeFEbTER IS wfdR o1 | ¢

(iii) % Full lood @ SFw T S wfwrel

23t 90 SMf T %Y Prime mover 9% H.!; i
el oUEEE | ; e
Ans : (i) 282 V (ii) 9. I]‘Id Kw (iii) 11.92 H P
o1 g3 e ffie cnr-mﬂ 220v,150A Current
A WA | 4% I frs v i eifte &
T PNE CWOH WIOfoT s e 20 S cfit
| o SR FNA e w7 {eS W
SR it ¥ exoR can R SiteRoE I
Ffics

(Fs wrawa g 0.062) Ans : 0.3Q

81 @a Short Shunt Compound Generator
110y, 100A swaag & W Shunt field
Resistance 500, Series fied Resistance

OPTIMUM® >

0.015Q a® Armature resistance 0.020 & 4®

S0 1V drop e 1D ofde vt @ ¥

Ans : 11554V

¢l 4% 250v long shunt  compound

Generator JATAe 7T w4 790 100Kw >mamg .

#@ 1 Ry, =550, R, = 0.03Q ¢ R, = 0.05Q 7
wiedsie 1% @2 Induced e.m.f 39 m*'mai'r
uibfs 2V. Ans. 404.5 A, 2315v '

& | @3 Shunt Generator I'I]ﬂ\" q IWAWI(
a7 Ty 1200rpm @ 1 R,=0. 032Q, R, =
500 @ G W 100v TR MEFTS 102A
Current ffx Motor ﬂ'ﬂ?ﬁ PIe YR WT oW
sfsrat ¥ Ry

Ans: 1124.88 r.p.m.

91 3% Short Shunt compound Generator
FférEr TS 110v 9 100A R
R, = 0.05Q, R, = 57Q, R, = 0.04021 o
mechanical loss 852 Watt T o (i) Eg (ii)
Armature cu loss (iii) Series field cu loss (iv)
Shunt field cu loss (v) Overall efficiency.
Ans: (i) 119.1 V (ii) 520.2Watt

(iii) 400WY (iv) 228 W (v) 84.7%

b q@l 230v, ﬂﬂﬂh compound TSRIGEEH I, =

124, R, = 0.007Q, R, = 0.002Q 7 stray
power loss 5500 watt| % long Shunt ¢ Y&
o efficiency ¥%?

Ans : 92.83%

»1 q¥f 4-Pole lap winding @ DC Generator
@3 &f¥ onet flux 7x10° Lines Armature @ 220
 turn S Ao ST cny 0.004Q Armature
Current S0A 4R 1t 900rpm 2&T terminal
voltage ¥97 | 1 Lines = 10°? wb] Ans:
459.25 V.

«f @ fE&ft cifim [ EEE



_ 139315

—*WK 100

=93.37% (Ans)

1) Commercial Efficiency,
{ﬂc} 1 Output % 100

Input

_ 12500

-mxlﬂﬂ

= 83.78% ( Ans)

61 @3 4 Pole DC Shunt Generator 47 #1%
frs afiebitr 1000 et e 10, Wi
378 % Wave Connected Conductor e | efs
¢ 0.02 wb flux S| conductor 1000 rpm

9 YROT 4R OM0S 1002 resistance YR (G T
10 N =¥ )

Solution:

__ @IZNP
By = 604

_ 0.02x378x1000 x4

X 602

= 252 Volt
f‘ = ".L + I

Ri By ¥ L
Now,
¥ v

Ep = Vr+ ('I-E‘I“I'EE) X1

v v
=1252=Vr + ?E'*"{ﬁ)xl

= V=227.02 Volt =

10
- =5154.13 Watt (Ans)

391 <% Seperately Excited DC Generator a4
Terminal Voltage 250 V, &% {3 Voltage
@ &7 @1 ¥ | W4T Output 250 KW @ 150
KW | sichsty e 0.012 2 @& Brush Drop 2
Y1

oPTIMUM® > [

Solution:
I _ 250x1000
AL™  asp

= 1000 Amp
T 150% 1000
A2~ Tasp

= 600 Amp

Eﬂ‘l = vr + fﬂﬂﬁ + Fﬁ,
= 250 + 1000 x 0.012 + 2
= 264 Volt

Eyz = Fr + "AHJ + 'Prﬁ
=250 + 600 % 0.012 + 2
= 259 Volt

We know,
w55 Voltage 4@ #fireda 73,

E, -E
=21 4y 100

Elt

S 26 - 259 % 100

= 1.83% (Ans.)

S| ¥ 4 pole i 900rpm @ Y 240V
B g1 BFfM voltage 220V T, G
(SIS A (Y (79

i) armature current, [, =7

ii) armature coil A = 7 74,

¢ = 10mwb, Turn/coil=8, armature wave
connected. And R, =0.2Q

Solution:
rurae e voltage SterH terminal voltage ¥%
e, (T TR
We know ,

E, = Vr+ iRy 18 o
=240 = 220 + I, x 0.2 = oo @b

= [, =100 amp (Ans)

Again,
B o= eINP

L 604

10xZ %9004
= 240 = o

= Z =800
We know ,

af @ i cafim [ EEE




" Ran
Sy =+ Lh
= 500+8

= 508A

wigemim caféntm Bifam frcwa e e wiven 2

ol BT fiafire cafersbnm
_ 0.012x0.036
T 0.012+0.036
= 0,009Q2
(G wiwiem MR afestm
= (,03+0.011+0.009
= (),05€2
weifste AHE coote g
= I'I.RI-
=508 x 0.05
=254 v,
Eg =V + drop
=600 + 25.4
= 625.4 volt
Beoty “Araura
= I,Eg= 508 x 625.4
=317.7x10’
=317.7Kw (An!}

(Ans.)

38 | g7 cangt wfrarda Hmm a5 cqm
ez ARED 110v,5.5Kw Meur e 3 | 1
A8 WrE TS Gy 0,042, wfo ar 0.1€,
shunt field resistance 400 TW | BT (O

OIS G BT ety CSITE TS Q0 G #|

".‘mlutmn'
Remmm:r r.g.r‘ wire

| 042 ’f'? ™ T
' Laad Hov
Jikw ‘L

5.53 10°

~=: —“"‘"‘

P THGTI WL,
U T R.=000
Vi ¥ it Ry=0.10

= 110 + (50 x 0.042) Ry, = 400
Vv =110V

>

OPTIMUM®

122

=112.1 volt  (Ams.)
v :
""=Elm " lfﬂ! =28A
I. i [L+I!h
=50+2.8
=528 A
Eg=Vi+LR,
=112.1+(52.8 x0.1)
=117.38V  (Ans)

3¢ 1 20 HP wet g oot oy Ton v 9l
1% cericaba wfica 250 volt , 50 Amp ois R
FAIE 31 Ty | ol ¢ 1% sy cy TR
0.065) a7, 500 T (AR -

¥) toiffes wf wwer

¥) i 74 wwer o

) afifere = el Pt 92

Solution:

Iy =l + I,
=50+5
= 55 Amp

input = 20 x 746 = 14920 Watt

Output = 250 x 50 = 12500 Watt

Armature Drop= I, x R, =55x 06

Iip = 2> =54

=33V
Armature induced Voltage, E; = Ve + R,
=250+3.3
=2533V
Armature @ 88 Power = Egl,
= 253.3x55
= 13931 KW
%) Electrical Efficiency,
(1) = 22— % 100
= -E?u— x 100
139315
=89.7% ( Ans)
%) Mechanical Efficiency,
(1) = .Ef.'-"— x 100
gf1 o R afm / EEE

-



200x20
(214x24)+ 364
=72.73%  (Ans.)

11| GKWU4—1WII“FEIJI] e Eea 1500
rpm Q@ Y@ | WohHRa 90 © =0 aw ofs =% 6 B
FEIITT WOE | &fS T BN 60 mob. W o

FHIP0E 0 100A T ST Bevig (e @ v
ffe w0

Solution:
»
IEIEIE
SL8L 8 8
| ] i I
<
L i
4 & wtyrarne s

siramTIe +oe wsrabaar Fiftre mwncen wire |
T =,

EE= ﬁx[i] : 1, ¥
60 \ A
Eﬂ.ﬂﬁxgﬂxﬁxiﬁl}ﬂ FeT =T,
60 P=4=A
=810volt (Ans)  N=1500 rpm
Beorg wneT, Z=90x6 5
.= LEg s
=400 x 810 =000 0
=324 Kw - (Ans.)

5 | M&mwmﬁ:ﬁmm 240
%mlmﬂﬁﬁ'ﬂﬂﬁ 125A 9130 &
e effs oot BT 0.05 wb. i DRI s
qnmﬁcﬁtﬁﬂmﬂ'ﬂﬂvaﬂnﬂvﬂm
ﬁq@?wmﬂaﬁﬁwmm

7 | Given,

. P=8
Sﬂlﬂtiﬂﬂ: : A=8
sy 7 =240 %2

E. =240V
P g
Ei:% ('j) v =220V
I, = 125 % 8
=1000 A4
N =600rpm
OPTIMUM®

005« 240« 2 x N
6l

= 240 =

=> N =600 rpm
A,
wrwa wif,
Eg=V+L,R,
240 =220 + (1000 xR,)
R,=0.02Q (Ans.)
s WBeYD Mo,
=1,V
= 1000x220
=220 Kw  (Ans.)

M3 | § N1 (O T SICfBIc (IR o1 (R | U7 ¢ O
Eg = V+LR, caa
= V+0
=V
so | @@l 300 Kw, 600 v TR =15 FI5S (Sicaby
07 ATy Ty TR OIS WL 3
w1 fps caferlm = 7502

' ﬂlﬂfﬂi afamm = 0.03Q2

bty frs ‘it aREBm = 00110

. B frs @Rt = 0.036Q

mﬂﬁm:ﬂ.ﬂlm
mwnﬁﬁﬁmwmmwm

| Bestiftve cetotE a3 e Afa F
Solution:
[
- e e

121

00360
Lzroo

eBS e = 300x 10 watt

[o1 D,
> 300x10°
[l=%=%'?i}'#=5l}ﬂh
f1 o fuf cafm / EEE



_ 0.07x220x2x900
60

= 45925 volt

~(50 =0.055)
(Ans.)

v G CMIESR Rt comiEdT 1200rpm @
125V,200A 12 o7 | W 1000rpm @ s wias
20% ¥ W | ST L6 T F97 (R,= 0.0402)

Solution:
Caw] WIE-

In=1I¢
If2=(1-02) Iy
= .8y

e S R
RL h zm"ﬂﬁ‘zsn

Va=Ryx Iz
R, = 0.0402

o oA,

Egi= V i+ |Ra
=125+200x0.04
=133v

W,
Egi _Nioy
Egz N
ey @ ol

CEgi _Niln
”Egz_Nzlﬂ

1000x0.81¢
Eg2 = 2001
= §8.67 volt
Eg:=Vat IR, -
s 88.67 = (0.635 x 1) (1 x 0.04)
=1,=133.33A  (Ans)

%133

51 «aft =0 coriasy 220 Volt @ 196A AT
mmnmwfmw,ﬁmmssn.zﬁr
Hmws&%mﬁmﬁmnﬂﬂmm
+ | R T ErRtrEnaf At wEs v TS
TG FIED TS7

oPTIMUM®

Solution:

WSS o8 = Vi)
=220 x 196
= 43120 w

=T

_43120
0.88
= 49000 watt : .
% v = 49000 - 43120 E 9
= 5880 watt i y
el wif,
(i v = (W% S WAl o
— 5880 = 1,’R, 1y’ Ry 720
~, 5880 = 200°R, + (4'x55)+720
= Ra =0.107Q2  (Ans.)
Constant loss = Lmz Ry, + Stray loss
= (47x55)+720
= 1600 Watt
wdns wwera we wwa anf,

I,; Ra = Constant loss =1600
1, =4/1600/0.107 =122.3A (Ans.)

yo | &% 4 - o Mo eIty 10Q) TS 20A
et op) o weferr ¢ firs qfestn weR
0.5Q ¢ 500 T @& wnEw ¢ PR 7 364w W
wra Bedg (SToW QR W (7 ¥ (4fF It B

=lv)
Solution:
(WA i, 5 Gl WE,
Vg=1+1=2voli Re= 10Q
V =1, Ry =20x10=200V 1L < 20A
sh-"R1=2_;]E?"'4A ﬂ;“ﬂ'iﬂ
] = m
1, =14+ =20 + 4= 24A i"; 314 )
Eg=\“‘ I]RI+VE .
=200 +(24 x 0.5) + 2
=24 volt (Ans.)
wTeoYD
A = " x100
af¥ @ % i | EEE

120



pn

Solution:

Shunt current, I, = -E%ﬂ =4.64

Armalure current, [,

E;= Vi + 1R,
=230+ 454.6 x 0,03
=243.63V  (Ans.)

¢ 1 93 500v M "% DT oM S50A wET
W w0 I wiohn, Ffe fies, N5 firs
cafepBi Taiarca 0,050, 0.03Q, 2500 @ a= afs
et 1v B 0 T wiofsia Sesty ooty g S
fifa %2 1[DUET: 04-05)

=450 + 4.6 = 454.6A

= |35V
e Wi,

Egy _ Ny
Ezz N

5 Ep= f[:l]}ﬂ x135 = 108 volt

e,

Eg=Vy2+ R, +Va
108 = 0.625 [+ 0.04]; +2

I2=159.4A

41 @@ 4-pole et iR o N oY
WMH.BTWMWIIWMMW
afs DA cafictim 0.0040Q21 900rpm-4 A

Solution: i L oo or® SOA 8 BT CoRvm e
g ol Solution: I,
S — -
g“’“ . Load | soov % =
* = i - g :
(5 b ti o :
e ﬁ :1) : ‘_,____E':.
! | g
v anfA, THen! Wi, o1k
¥y 000 e E P L
I, = lg+h =50+2 1. =50A (A GT W,
=52A (Ans.) R, =0.05Q P=A=4
@ = 0.07 ub
g, s i, Ry =0.03Q G 502
Eg = Vr+L(RatRe) +Vi Ry =25002 N =900 rpm
: Vg=1+1=2V
= 506.16 voltggffins.) Total resistance = 220 x 0.004 = 0,38 0
bl m s a.ﬂﬂu‘ﬁ ceaed 1000rpm 4 o T .u‘::ﬂfh
.80 Short cut,
;mm s 125V wrm‘f!t oy | T4 cerncate® 800 rpm == i
q m“mmﬁtﬁw - 0220 a Parallel pat hxpole
mmn—ﬂudﬂ,wmﬁ‘“r" s s cfetm
96V W, _“_E‘ggssn
Sululmn. 5 L= 200A
Rﬁgﬂz-ﬁa =0.625Q | L=? o W,
ll . NI =1{H}Urpm = Eg —!:.;Rl
Egi = Vi + IRy + Va Ra=0.0402 N T
=125 + (200 x 0.04) + 2 E::;fsv
& a t5 afm | EEE
OPTIMUM® > ] < “ /



5 1 s R et Fgyboesr o) it v o 7 ot
awea S i g

Tew: 4t wers Tydea wff| o orn om

w) sl Rrmreien e ot T G Mo

o) YA @3 T e woae Rarsbn ceicte e
T

Beorru: 3 @ oy e W

TR o T WA

A Airgap s R 7

Bu: (1 3 & SICHEIGR NI ¢4 ST $1 o 3 Alr
slp I

o1 Inter Pole @ ¥i9f {7

Twa: Inter Pole e duim i v ermn B e orgA

(1T QTR WIANTA A 2 1 Inter Pole Flux =ibm
frame e R Wit firs tiew Gve e
wrerfS SR ooty GBINT TS AR 9 | R v
firs viter v it fage T 1 | wdie W oM
YAG T COTGA (4 (I FIYSL Jrs ol wia
e sgm T )

Soljed Broblems

31 ol foFY comicBT 230V, 200A FIED TR
S i, W IRt @ e 86% W, BT
CRIGOTE TS ¥& SpifeT oilba e I
[DUET:11-12]

Solution: o]
m Dvnrallﬂlﬂﬁﬁﬁﬁﬂw
_ C_ Output -
We know, 17 = .':.’" Input =
86 _ 230x200
m Input<’"

= Input = 53488.37 Watt
. 53488.37
= Input -T HP

= Input = '?1 ‘? HP -~ (Ans.)

114 Pole Wave wmdmg a8 «qsfd Generator
Q mcuﬂmmmdﬁimwﬂmm
sy g 0.012Q ,Sofs i Fwarsd T d0A IR
oot 1300 rpm @ 0T <féF voltage ¥ XA
pole & €38 37 50mob )

OPTIMUM®

118

Solution:

Given,

P=4

A=)

coil = 30@

Reoi=0.012€2,

1,=40A,

N=1300rpm, %

V=1, "

¢ =50x10" wb kN

7= 2T = 2x(30x4) = 240 *

1% s i = 0.012Q

. 30f% wower cay = 30x0.012
= (),36€)

uﬁ-anu:rmm~—— = 0.180Q

0.1810.18 = 0.09Q
QT.HP

60A
_ 50«10~ x2x30x4x1300x4

GOx2

1:

= 520V
Eg= ViR,
=5 V= 520-40x0.09
=516.4V (Ans.)

o) @l 4-vmr, W B ceTEvT 9 56 ¥
e, R «reref s B g7 e 6 1 e
1150rpm @ @R T 265V Tedt 0 of¥ o
o ¥ S T [DUET: 05-06]

Solution:

[¥9m =T,
We Know, P=4, A=4
EI.PN Z=2x6x5 =672
L 60A N=1150r.pm
E,=265vol, Q=7
- ﬁ:wrﬁﬂrﬂxlliﬂ

60 = 4
so=002wb (Ans.)

81230V G 450A @3l WIS (G e aR

arfie @Rt R 500 e 0.030Q T,
AT Bt e.m.f @ ot Fefu

[DUET: 07-08]

«f¥ ¢ fef cf | EEE



e wucy  wwo
e enifss, g

¢ cifz eafr ¢stm

LR

@ | JM AN (MR T
8 WS Me 1 WEE 3

wiw  weof  Ziowd | g @ wre oz

e T | ﬁlmcﬂm

B WUTRIETE T | W I Sy ww
orvem ¥ P

Besty o

+ fifes vara P ¢

31 0 P15 3 eifs ot stfeia westyoe oo o am |
Y,=Z /P

21 F0 M5 1 Wil c fos b s oft fies
w3l B0 yeofh wswe wads v vice 36
| B Y p WA S T

© | T FI5 3 Fqbtem fide fie wiofoten aal
IOm weof PN Sl w@ wice e fy e
oI aST Y,

81 ¥ 15 3 rnenf orfips W3R s s
wom o o

vt awfSe a7 o Y = (Yy-Ye)
orws Guidfde a3 OFta Y= (YutYy)

¢ | IPEeT 5 ¢ vgdam Wi ool wd
s sqior s ww adie Y,

¢ afgmer wyeialey ¥ 7 e A8 o aw
mmmﬁﬁwmwr :

L2 H : 4
Residual :

N
7

-

caPrgur wnicitern:
cfrgm oEDen TR wafidy peey ag A

YT (BRI WITH] TOTCoet Beog XU A1

R QORI

OPTIMUM®

>T 17

o SARtR waase qem @ gl apim A fies
¥t 3% e grafie gom cfrgum aicBem 53 aw )
firfdrs = B

e e fof 0l fm ofem wem afigum
aAves fefirs W o

¢ f56r corabra corrty ey paa s
3 1 s warm g URE TR

3 1 firs s e e wes w2
o1 w3 firs @facbim fsfem afistm @ e w
WEWA »
B 1 M a3 FYOVY e WD WS WA WDHIA
ATHCE 1A | .
¢ 1 o wfre e ore @3
¢ rilerg Fne ¢
widse By ot wnfvics il oo e gafis
voura Wy ~Eaiy sl 9901 pee cwa teilh ) v
e gwe cwend B O pNS oo (Wof D
sfie wye cwa) deranst wiolsre frureem wom | wofere
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¢ Shunt Generator 99 9% fre)
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3) AC Generator €3 Excitalion Y3375 318 |
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) Storage battery 51 s =@
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*16xIA 6% (Power Stage)
TPt s
ormcatoen Ebm =

Over all Ef ficiency ,
C_ __ e vfam
Mle ™A ™ wfas Bad e

T SRR,

B‘ E’fa
= A" e T Mammyeita yoices wi¥op
Tl Yl

g
"B~ Egl

s o =

Load Power

Armature Power

e cerrater Bfbmufv awe affare Wb
T W
A ] c

qmﬁp """!:’___* [:’“ED

oAb TR AT FweTE e s

=
el n =

oAb et « = VI Watt
rortcaloed BAed = WIs0HD + I R |

= vll, +]|1 Rl'l"w.,r
= VI, + (I, + )" Ry + We
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3 | (A oS (Separately excited) comala |

ey auBde copcalare Fsa =i wiv o g
3 1410 (Shunt)cermcia |
3 1 Pfem (Series)comnada |
o | 1% (Compound )cemmade o
Fons corabars Wi fon i m w0 am
s 1 4 =8 (Short Shunt) #=1%s cesaba |
a 192 =0 (Long Shunt) #=ds cemraba |

¢ CTIIEDP QW8S (ORIt ¢
b
',:'—1*—1
f‘..."V]*‘I.R.
& "0 coricala 3
La

E' - v]' + Il“.
= | R + la Ra
P T Lin

o Pifirer comtcabas

Swses Ml

%’vT“"la(Ru"'Rpc}

L=h
40 1 CORITRTTS

Serits held

Eg=Vr+hRat IR
=|*R;||+||R;
Lh=latlh
¥ TS (RO
0 T
load Vi

ST <

E‘ - VT * I' H' + I.R!
= | Ry + ls(Ryt Rg)

aﬁ‘laﬂmlmumﬂ.umnrnc
Generator)

A Pawn

(i) wits wre o (1R)

(i) PG fry 9eme o (1a'Ra)

(iii) fefem fom wome 71 (1,'Rac)

(iv) 1= #59 cfailipm g v (1,'Rs)

B, weaSe v @ CoR v (R TN ¥
(1) fomBretm w

(i1) «fs oed "

C. restann v

(i) g« feefee 4 vl wfae v

(i) $4rem v

o G (Stray) "™ : Magnetic loss & Mechanical
loss 7@ 490K Stray loss % 1

Stray loss = Magnetic Joss * Mechamcal loss

tmﬂtmﬁmmmmmmm
o Fifrm fips T I SR (BTRCNAM WX GE |
Variable loss = LRy

Variable loss = L2(Rs + Red)

+ 0TS % (Constant loss) : Shunt ficld Copper

foss <% Stray loss 7@ 4%C4 Constant loss M |

Constant loss = 15 Ry + Stray loss

Total losses = Variable loss + Constant boss
=12(Ry + Rye) + (13,R,y + Stray loss)
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mmm Wﬂmrhﬁﬂ;ﬂmﬁm
SAYE T P AR ST WA wdn emf By
@ | Sty oo Af D wienfim wwe o amw oo
@ SR st q3f AerEm ervs e wia g
ﬁ:nlﬁwaikmm

o —

Vi

¢ fofr comubten AT wet (Parts of Do
Generator) [DUET: 05-06)

> | Rowr 7 @ (Yoke or Frame)

| €1 e 3 ¢ 3 (Pole core and pole Shoe)
© | (171 3Tu 31 s e (Pole coil or Field coil)
8 | Wcfor @R (Armature core)

¢ 1 =T S (Armature Winding)

& | ¥ (Commutator)

91 3 g famfae (Brush & Bearing)

¢ FYET AR IM (Commutator & Brush]
[DUET: 05-06]
FYDOR 1 fCwmITR 7 Fosd «he e Fm

mwmmmﬁm Lote i JUL I

ﬁmﬁmmmtﬂmmm|w
N *TS @ 9 (Sagment) 7R3 AGEN @A
wﬁ;wwmrwﬁﬁmﬂﬁm%
mwwm|qﬁmﬂﬁﬂﬁﬁwﬂﬂﬂﬁﬂ
T IR W G FAD M S A
ST T | T AR TR Be D TN
TN Q3 T WA ST TSNS T |

ET"T{Brush}z m Fioa TS ol e el
mmmﬁmwﬁwaﬁmmaﬁ:amm:
I e, i wea aqretRhy SIRERR W GITH T

[rﬁammmwwﬁsﬂmw
v, Wie A aIM Wy Ga 47 THRESI ST G
maﬁh&wﬁﬁ@qﬁmﬂvﬁ#ﬂaﬂw
TAATIFAN

OPTIMUM®

4

+ 31 feonoy sk A 8

3 | TR AES T v PG W W

3 | wiéeR G oo bt @it wefe
s o afesbm w19 T |

© | g AWRDe T o 31 0.5 volt drop T3 1

+ Ehr b Y um gr il
(EMF equation of DC Generator)

R,

@ = #ffs ¢m ¥

Z = wicfswa sfaais mam

P = torer2 eyl

N = ¢fis fiffl smofsa i

A = GBI AT A4 A

Eg = srfsica ofis sgrawn «uy Sy csieom

WieIrea Srereddy AMETDe RSTE PP Wi Wi,
Bevig B, a % = (U0 Y (50 WY FTH

e, o 'ﬁmhﬂ'ﬂ.m.ﬂ':g&% volt.
ata, #fe im yEm el do = gp

|
w2, #fs o mm:ﬁﬁﬁf*:ﬁ 60 sec.

e ofe o wn ool «fraies $em

E.M.F=ﬁ%%mll
gire e
b oS mﬁﬂ'ﬂfE.M.F‘;% volt
m,ﬁmmﬂﬁmﬁim=%
T, (WTADY % B B OOV

. 92N [f']
B8 0L

(o, Lap Winding @3 e A=P

g Wave Winding 47 &+ A=2

¢ fof (oEE5T 97 W (&M (Types of DC
Generator) : [DUET: 09-10]

f&f CETTADICS HYTFS 3 SI7 T TR 4
y | e R (Self excited ) coRTATE |

o o 61 caf / EEE



% |__. DC MACHINES ]

Preliminary Knowledge

cfir, 97 sAMf 28 (Right hand rule) © 1 7a &R (Left hand rule) fre)
Bors WM T8 (Right hand rule) s wf/em goa gamfa, ool g e o s o fgo
Fam fi oo Gve T, e ARl v ot et e, s v fadis gafke s e

feoeei

7w R (Left hand mle]:mmwﬁ_umammmwwmmﬂmwﬁm
diversn ¢ wgul Rys ewm e fott ww emm qaf ol dfes ofepe R s

¢ vorrer Tl ford

wiafre Resrms avm e Rl e dafs wiedie
S «fEad wram wafics 3l Bive cva o w0, W
Firen AT Ficacts Seafa Sewed B i o W |

¢ wresT TGt T

(]3]

v s 90 fRd 1 v B.a3.av Wi @, el
YA B T 9 POOT A wfER pewe Afeada v |

o pe wrafre e w3 TR Tan v wi
dfrem AR pra 9 Blve e fedee o
TG |

o T2 '7

Ber: w W A b fere foge fore
PoralEs T T oG oM W | fegrs T Feard
e D] I eley o firetE B0

+ IR FFION?

e mmqqﬁmﬁﬁ%mwa# YIS 0
aafd WG N A | e MR @ FEeTA CICTR e
ek awfke oM aferena s e Fe e
auR I |

+ SoTEEgEeD ¥ 2 Roredrs 2

ToRGMIRG: TS IS I fren Fon wfs
sqre e deide T g @3 feppe Bfge BETE W
{EMF} ﬁﬁ S AU FE | HzSﬂq.HNO‘;,M:Ch gl
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Yoredis: o il foen foed firn Serodrnad@ e
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oPTIMUM®
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e
e

¢ owst (Definition) : @FIGET O aafd
RomelGan s g s e fes s womsfie
at | gfics Sy Qv o csTedE SO ¥ A
a3« cervere fom few2x (Commutator) &
mymy f5f coicton somsfae =7 vy f&f ceabTm
wota s AT | o cofie @3 Right hand rule sl
¥ w1

¢ ydfs o wfnd (Principle & Working *

procedure) :
WA R Al pee W @Ore v W e @

ofrafire wrenes Yol TmeTe TSR EPTE
T.aw.aw (Voltage) B T |

fira, @ freom BF @ @ (Coil) abed % CFT
A0 [ES WA AT TR 1 4R SO | AR YA
w¥s TR Y s T s @ fow b W (oe
o P AR W 8 WOgR WU R emf B W
m.ﬁaamﬁtwmmmmmmﬁmvﬁm
e YR 373 G R AW emf 0T SR W 1 TR
S o ST S, TR s A b e
ﬁmﬁﬁurﬂcﬁwmwmmﬁﬂlmﬁ
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83 | Calculate Power and KVAR

U a0

0 60

k1%

0 3n
_®z3w
Ans. 4.615 KW, 3.95 KVAR

831 9¥ Y Wi e et 416V, 3-¢, S0Hz
0 MAR = MY 7 w9 TR o phase
100 , Nom reactive (AT A qaft 31.8yF
capacitor W&l A% z¥ Line current, Cfis
Power @& it KVAR 3@ =21 [DUET: 02-03]

1000
V. =416V

S0H=

l

Ans: I, =1, =1.694£454Amp
P=173KW
P =V T3KVAR

318HF

PN

,,.

s
..-_“u_ ]
“

S | GBFCEDT ﬁyrs"rﬁi?;;_ _ B/
TE ¢ At g 9o @hemd W source @t load
a7 wgEd ’m‘-l mqwmﬁ T8 Power, voltage @it
cmnn}ﬁﬂ@ﬁﬁﬁ@qpmwm|
Bw7 § 39 aww 3 T A T A e
QFE ST YR 1 T W T s o
Ty s Bramfie eyt @@ 4 block ¥
v ¢ _
%) Bomrer Born (el e o 4@

i) Passive filter

ii) Active filter

IS

oPTIMUM®

ST 1.8

4) Block w1 pass i B fefe wea ¢ gam
i) Low pass filter
i) High pass filter
iti) Band pass filter
iv) Band stop filter P
v) Constant X filter ol i
") Filter 92 T w5 v Bom fefs v &‘!ﬁm
i) T-section filter |
1) n-filter
ii) Lattice filter
iv) Crystal filter R
| -l'm‘High pass band <2 'ﬁf’ﬂ{!{ﬁf‘ll

Low Pass band
(st =) |

o1 R AT a7 Active elemt%lt 9 passive
element 1% f& Ty

.ﬂ " . ; -:";:-;i;_.__ Fo

m !}i&f:liv: ﬂl‘:fn’ﬁilllﬁﬂﬁ_’;ﬂ fresre ety =

%) S Grcufce wm wta e )

1) 3R sﬁEilj_:y_Wm R |

1) &% QR element 2 altenuation M T |

) BgE L T AR linear T |

®wiizad ¢ Transistor, amplifier

Passive element uea e tafeiy oy
#) ¥y e Gremfine o= om =@

) Pure clement 43 (%0 (3% (3R element 93 power
loss @i 5

1) Tra Tt linear 72 |

¥) TC stability ¥

B1gad 1 Resistor, inductor, capacitor etc

2

“wEe W TA (R) e
Ifs | zga (W) I, @
&2 S @ “Trst 9k Wi
a1 @ 71 ¥ fige wrEze TR
fadiea oW W A A
%3 94 Farme”

a

(7o)
.

uf HTEG! EEE




oM

@0 | Findout Ckt Power and KVA
@ | Circuit @ Power, p.f(Power facior), Line

; L 6 1002
e current, &% Phase 47 Power frfusa

Lyon ' t

W

Ans, P=1955.95, KVA =2.2947

o8 | 4% o1% Star @ 7S & 3-g, 400V supply
E 35A line carrent 9 15Kw Power agt #w, of

Phase &% Resistance 4% reactance <5 v fifg 37
Ans. R=4.080, X, =518Q

©¢ | 930 3-9 Delta connected Load 400V, 50Hz ke ) e

supply ¥ 20A line current 9= 10000w Power M, P= lm@w p.f=0. 3{[,“],
ot ¥, % Phase % Impedence <7 35 AT 9| 1 §Jp=5.08 A, Py/ Phase=51619 W
A 2134660 \ Wi

©b| Phase current, Line current, &% Phase @1 ﬂlcﬂfﬂ:ﬂg:fiﬁ““ power

Power a® Power factor R¥R Rdfrsa) 40 o e

200230°V.

i J-m
oy i 2 2
N . 1062 lm_[lm

7 Ans. P =4004 W, p.f= 0.59 (lagg)

-—
g i s 80 | Load Power factor 913 2 @ vector
Ans.Ip=8.3AF 1L=1sq A, o
P,=1549w, pf=038 ; agram ¥
l-;"}" & m )
©4) Circuit iner ﬂ aw afdm #oaw vector R SN
5 . -
ﬂ&gﬂm Wﬂ 5. ¢ 1 a
#4 L:ff & 90 _O5H N 153 70 E
157 QI'._ E R -,:l___-_
=R A) Ans. Load p.= 0.716 (lagg)
‘\“;:;f.iﬂnz :
Ans. 145.15 W

¥ o % | EEE
OPTIMUM® BT




28 1 Determine Total Impedence, Power and
power factor

| 0020y
Ly =12.2229.96, P = 709,56 W
p.f=0.866 (lag)
2¢ | Cki. current 9f&7 97 93 vector
diagram wges a1
[. 3 -“l I] ih
5[} N N 40}
%i a0 3|
S e T:un

341 R, L 8 C &7 37 747 89 50Hz Resonant
Ckt RRowT #ier 368 |

R ; C

p—

1A |5WV

@

250V, 5012

Ans. R =250 £, L'-‘-IS!J' H, C = 6.36 ujg
91 1 @@ T AR ¥ | '

:'A.n_!. 1=32.17£66.9°
v | ckt power @ p.[ A&y ¥4

OPTIMUM®

110

Ans. P =4008.47 W, p.f= 0.814 (lagg)

¥ | In Series Resonance Circuit, Find
out L

1301 R L

A
Ans: 0.0796 H @mum
%o | Findout the value of C
I00W-.. €
a-.-fﬂl_l—pl-‘— Vg =
mn
Ans, 12.8 pF
@5 | Findout I and Ve
1052 2 50,7l
}—
]‘_\J‘:
I
% 100V, 50Hz

Ans. 10A, 628.72-90°V

o3l R @ X @1 v« af@@ = X & Inductive bv
capacitive 1 B 3

—MW—{
R X

\
1=0.8+J0.6A
: V=0+j10

Ans. R=6Q, X =80
T e widy aom s oy eele

«f% %1% [ EEE



¢ | Find out C

R C

F o]

lﬂ'l.r L S0Hz

Ans. C=237x10°F

o1 Find out I; I and Vg

o I'I l - -

] e E fiEien
> A ' ¢!

5 200 il

Vap=898/-T3.17V , 1, = 0.94454A,
I; = 1.54.2-14.03A

»11 Find out Ckt power and ckt power factor

1, 40 4Q

in 40

10230%A

Ans. Power = 773W, p.f=0.819

sy 1 Find out Load power

s 40 100
___MU\_I'YYY\_.H_
0.240Q2
_W_ o]
ik

@24U£W.Sﬂﬁz

Ans. Power = 3.367 KW

v5 1 Find out Branch power

(Total Power 2200W)

orTIMUM”

109

6Q 8 |

200 1
W

Ans. Py = 1200W, P; = 1000W

20| In Series Resonance Circuit, Find out L and

250, 504z
P=200W

Ans, L=05I]IEH,R 312 Sﬂ

33 | Find out U:uty Power I'aftor frequency

100 0 1
.
L, . =
% 100£0%
120% Ans.
f,=5032 Hz
3y I-F:il'ld out Load Power current and Ckt Power
faclor 100 7001
-'.313{1
1400
L JLoad

Ans. 1=2236.86°A, P=120 W, p.f=0.8

301 Coil power factor W@ | @ veclor
diagram &

o 00SH 200 DV SOpF
-
rb 2000
Ans. p.f = 0.527 (lead)
af =& | EEE



Ans. P =3587.59 W, VA = 1084 VA

% | Find out 1

ftun |
Tm

Ans. 1 =32.13 2669 A

12

60

2 50.260%, S0M

1 Find out Load power and ckt power factor

1002 7002

10020, S0H:z

Ans. Load power=120W
Ckt power = 160W

vi1Findout R, L

/{i}? SOV, S0Hz2 hE:.

N> pet 25Kw
Ans. R=12.5Q,L=0.069 H

» | Find out R

Ans. R=36.08Q _‘:-
3o | Find out power factor and draw
vector diagram”
40 . N o 40
o e iy v, "-v,--
I + —.‘i

M)
{Lljmn.:w

OPTIMUM®

Ans. Power factor = 0.954 (Leading)

3 | Find oul V, Vi, Veg and draw
vector dingram

n 1] n o M

O

Ans, Vo =44.72£- 6343V 0

e

3% 1 Find out V,, V;, ¥3 and cir{*uit_ power -

[ R

fiﬂﬁl’ _'__-

12
50 5
I
a0 m
3

Ans.1=76.04£-16.41,1, =39.22/-113,
1:=37.13£-21.8

38 | Find out I and draw vector diagram

1302 0.05H
AN

% 2%0v, S0H
VYV

Ans.I=1151A

¥

«fit & / EEE
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0 1 3% TR TS ReS ons Phase voltape
TR P T 150v, 25A 1 CTOST R T
0.707 lag wx 81 BB 3-wire aw two

wattmeter method IGT *@ “hewz Afy o
0L | oA SUBHAGTE fiftr frfy 1

Solution:

Va =150V,

Vi=150%V3 = 259,81V
lnn."‘* [|,‘*'-' 25A

Total Power = V3V, I, cos ¢
=3 x 150 x V3 x 25 x 0.707
= TO54\W
& Wi+ W2=7954W--- (i)
cosq = 0707, ¢ =450

~tan 45° = Vix(wi-wa)
Witws

o V3w~ w2)
7954
2 Wi=W=4592Weeeaaee (i)

From (i) & (ii),
W= 6273W, Wy=1681W

38 | @3 Balanced, 3-phase, 400v wﬁfﬂ? =&
T ussmwﬂm?mﬁm%ﬁw
qﬁmwunmwﬁﬁmmmi{wwﬁwl
fifr +7, ST “heutE W 1 3 e W
wﬂmmmmmmm
fafr ot 7

Solution:
g Wr= ﬂ{wmﬂrﬁmﬂw'{ww.ﬁwl
wral =, P =+/3V I cos @
= 40=/3 % 400 x 115.5 X cos¢
~cosg = 0.5
o Power factor 3eff6 %, 1% 1A% T T |
VIx(wy-wy)

Wyt W2
[cos @ = 0, p=0]
“Wi= W,

@ze, Wi+We= V3ViLlicos ¢

=+/3 x 400 x 1155 x 1

»tang =

oPTIMUM®

= 80KW
2W,= BOKW
=W, =40KW = W,

| -~ SelfStudy .

31 Find out L

1202 L. B

17A
A
% 100V, 50H

Ans. L =Iﬁ.ﬂ413 H
31 Find ﬂ!ll E.L,C

. R &%GL . C
“mtilier(;
@u‘mv

Ans. R=150, L= 0.0159 H,
C=6366x10"F

2UAT

¢ Find out E,

:_ g 150 |4!1:>l
L

Ans. Eg = 133.6254£-4159V

A

?-D"n' S0Hz

81 Find out C

Ans. C= 1705 x10™ F
¢l Fmd out P=? VA( Volt ampere)=?

7000V, 50HT

afy &G | EEE
107
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% Prear = 30°Rp = 3%(15.73)'x20
= 14.85 KW
Preactve = 31p2Xp = 3%(15.73)2%15.71
= 11.66 KVAR

0| 9F% 3-, 400 V Brdw 3 w1 wioreds
TS 14.4 KW g o ) v o= 1B 34.65 A
W R, ey Rorabny/cew wifta w1

[DUET: 05-06)

Seluation:
I,-'\r——3=2!] Amp
V, 400

) JI-_E..‘—_"‘_z
c = =20 ~20Q

P =/3 VUl cosB
= I4.4xlﬂs=\f§xdﬂux34.65xmsﬂ
S cosB=0.6
. sinfB =08
. Xp=Zysin® =20x0.8=16Q {hns}

aa:ﬁqmmwﬁwwaammw|
[DUET: 04-05] -

Solution: 100 }%3{1

11“ H nn
"y ~ 4uay  Yike
@v) | o 00 :
W Hm
o o 0 Lk
IS 10 jwo
i0
:ua
1"*“ -.m
0 dn S
10 Jio
&

m}‘-«ﬁﬁhmmﬂm#ﬂﬂwm
“teur Fefy Fare GuDRDE HRGT S SRR

l""Ill-‘- b

000"

\3

ZoVolls

400 2o’

0 F10+ 10 - j10)

Iﬂz’n

'-ﬁ Amp

20 :
Vio NE x (10 =j10)

= 163.3 £-45°
". Absorbeal power

=3 x 163.3 “fTE“ cos 45°

3

=4ﬂ-uuwan 1KW (Ans) =

we #2 (DUET: 07-08]

Solution:

Connection diagram of Two wattmeter: (star & Delta)

W,,.

-

W, -
"

For leading p.f,

cos @ = cos[tan

» 8= tan™t S0w2)

-1

-ﬁ{wrwz}]

{W; "|"|'l"2]

(wy4+wsz)

For lagging p.f,

8 =tan

~1 ¥3(wy-w2)

{wytwy)

[INB: % cafe qatdo=1 9 o7 Leading T3

-

OPTIMUM® > Tios ].<

«fy 7% / EEE



ya1 ¥ 400V, 3-¢ Supply 97 74 Rl 2000
resistance ¥) Star %) Delta SR gt a1 @1y
afs cwan supply TS [@¢ power IMT T\ o
A 9% resistance ¥l T v ofF owm
supply T % (1% power ¥ ¥a? [IDUET: 12-
13]
Solution:
Star 7GEM &

=1,
v, =400V

4
V,= %’ =230.94¥ l

[

P=3V,I.Cos@
=Ix23094x1.1547x]
= §00W

0l @Rt O T T
1, =20y
400" "~

P= f’ﬁ;]z xd{]ﬁ;flﬂﬁﬂ"

D‘tI!a LA 3

e | 2 X
I=a==24 ¥
200
P=3xI'R
=3x2 %200
= 24000
wrar waft cafEsor aretH T T

T
4007 m; 20002
1 e

uill 1

—I
L4

206

opPTIMUM®

[,=2 24
200

P=2%PR=2%2" %200 = 16000

yw | ot wam fw Af5s o3l Tav (ot Mgw 16
100 &SP 3-ws RTE T 0.5 AnerE IR
10V3A w87 FED Az @ eneex afivw e
*nour fifr 72 | [DUET: 09-10]

Solution:
We know, L

I=V3lp

h i

lp=—= 10A B,

. \E‘v 100 1= 10V3A

fp"';“='1‘n'—1nﬂ cosB=0.5

P =3VylpcosB u:,evflmv

= 1500 Watt SRI=0-%

Rpy = Zpy €0 0 = 501

X =2 ppsin 0=8.6611
51 fo woom ererels cfeetim 200 4R
il 0.05H, @i Fo7 crer 50 Hz, 400V (1%9)
B e A Wiee | e AR ¥ fne e

v fanfis NG % FAE T S AT TA (1)

% (ji) 1501
|DUET: 12-1 3]
Solution: .
(i) For star connection: Given Data,
i : f=50Hz
zp:2ﬂ+]|5.?| Vo 400V
= %5.4]&’:3. 150 R,= 200
Vp ==+ =—Volt L=0.05H
Vi V3 i
[p=2t= ... B T 4
P zp 32543 2% 50x0.05
= 9.08 Amp =15.710
o P = 31p"Rp = 3%(9.08)°%20
= 4946784 Watt
Frﬂﬂiw = SIFEKP = 3% (9ﬂ3)1K15T1
= 3885.698 VAR
(ii) For Delta connection,
Zp=204j15.71
=25.43238.150
Vp =V =400 Volt
_ Ve _ A0
Pz, 1543 Voit
= 15.73A
ofy wfE5 | EEE

105



Convert from Delta to star:
Ziphase = =L

= 124j167.55Q
For pure resistive the capacitance reactance will be
167.550

(For pure resistive, X,=X¢)
1

cﬂ_

Znic
& 1

" ZnfXe

1
2n x50 167 55
= 18.99 uF

381 7, a7 ngrenfere widT ot v

LR

0.6
Solution:

10.2 3
V=208V

T
=208 i
Vp=208/ = 120v
Zo = 10£30°+0.84j0.6

=11£30.6°1

120 X
Ip II;!D.E_ID'QL 30.6A

Vz, = 10£30°%10.9£-30.6
=109.15 £-0.66° Volt

3¢ | @afd 400V, 3¢ RFB «fi supply & e el
impedence T I {15-121]]!.1 (&% WIPHE YT WY |
«wq «F® circuit @F active @ reactive power
AT T 41

[DUET: 01-02, Same as I}UET 05-06)

[ P}I=If',.=4ﬂﬂP’

OPTIMUM®

Z,=15-j20=25/-53.13

gV 40020 533

V2 35£-5313
P =3V.1.Cosé

=3x400x16xCas53.13 B
=11.52KW

Fouw =3V, 1.Sin8
=3x400x16xSin53.13
=1536KVAR

551 ¥ Star WA MeyE Y™ 400V 8 S0Hz
supply ¥ FI¥ FABT ¢ A ZIM line current
0% T g3 3KW power &2t & &3 load &
delta Wiz Aeps w41 g (0C ¥ power TA|
(DUET: 2000-01] :

Solution:

A
Slar Ao 3 |

!

=0.2165

3

P =W,1,Cos0

30
= Cos@ = = {]ﬂ_
J3 x400x20% 775

40

V, =230.94¥

=

" __'_"!__
Z,=—-t=

I,

Delta >0 2

ih
00V -

1 /"":;r

PR 15277
:\Q:’ﬁ

= 400V

400
Z, 11542715
P, =3V,1,Cost
=3Ix400x34.66x0.2165
= 9,004 KW

F -

V,

I, =2t =34.664

«f% 7% | EEE
104 x



T

Iatlytle=0

=2 le= =la-ln
=21.74483,13-21.7392-156.87
= 37.04£53.13A

s 1 & # (i) E (i) Total power consumed
(iii) Total Reactive Power (iv) Total complex
power

Solution:

V=73 = 57.73V

Zp=3-i4
57.713

- Ipin bl

3-j4
= ] i.54£.53.133\!.
wrge (14j4) 4 drop = [x(14)4)
= 11.54253.13%(1+4)
=47.6£129 V
- Total phase Voltage = 47.6£129 + 51.73
> =46.25¢53.1V

(i) E = V3Ep = V3 X 46.25 = 80.12V

-[i i) Total power com sumed,
p=3Ip? xR,
= 3x(11.54)"x4
= 1.6 Kw
Total Reactance power = 31,°X, = 0 KVAR

Total complex power =1.6 KYA (Ans.)

oPTIMUM®

>3 1 7% #2s (i) Total power loss (ii) VAR (iii)
Power factor

E=100V

Solution:
Ze= (2-3)I(B+]6)= 3.454£-36.140

L SR
Vp=k = = 57735V

Ve . 57736
2, IAM2-3614°

= 16,715236.14°A

IF'T

(1) Total power loss
IWVplpeos 0
=3#57.735%16.715¢c0s 36.14°
=2338 Watt 5
(i) VAR= 3Vplpsin 0
= 3x257.735%16.715sin 36.14
=1707T42VAR
(1) Power Factor
p.f=cos 36.14
= 0.807 (lead)

ye | B WIAT capacitor series 4 Axgs ¥ ATOH
pure resistive T 1 7 frequency= 50Hz |

. C
Solution: l

364302 650

a5 w5 | EEE



()  Ve=VL=120v (Ans.) lw=10A, cosp, = 0.8

y Al 34» j10=14.14<45°Q ~p,=36.87°
=Yp_ 120 w lk=102-36.87A
[ = 8.48A. (Ans. 2 :
PTZ, 144 ) Iy = 6A, cos g, = 0.6
L ~py=53.13° :
i) L=\31, =3 x $.48 =14, o |
( } LE\j- P ='\r x 3 =147 Amp -'-H*ﬁ-ﬁ-ja',]:'!' -120°A ‘-»."-‘”
2 B s (Ans.) sly=6£-173.13 R Y
(i) Power/phase = VI, Cos0 o In=lgHy L,
= 120 x8.48 Cos (45°) =10£-36.87+6£~173.13A R s
=719.55 Watt. (Ans.) =7.0212-T3.08A° .. . : “*
VA = 120x8.48 = 1017.6 VA (Ans)) #
(iv) Total Power = 3Vl Cosf 301549, S Wit 45{;«; 0'3 pf, Sl-m PW“ sar
=3x120 x 8.48 x Cosds® mﬂﬂﬂ!iﬁd mductw‘é“cirtult 'l QIIPP]]' e gm
=2158.6 Watt. (Ans.) ﬁ'ﬁlﬂ line current Iﬂ'm mdu‘ctﬁr‘ﬁ‘ml

Total VA =3V, I,=3x120 x 8.48
=3052.8VA. (Ans.)
Total VAR = 3V,l, Sinf
= 3Ix120x8.48xSin45°

=2158.65VAR. (Ans.) o

»14-wire, 3¢ @ 96 Phase &% current s 'pniv'é'i'" "
factor YYREFRY 10A 9 6A AT power fictur 089

0.6 lag 1 7% 38 phasefd open T w, oY ~Solution:
Neutral current GA¥F0? - '“-:.-':.-’;-:-. I.fi_:t, balance condition,
[Same as DUET: 11-12] - - LN P —3\'.:].:::4:51’
& e o =>8x10° = 3x 7 X1px0.8
Solution: B — : N
s 451]'!
Zon=—22 = 2116436870

Vab = 46020V, Vbe = 4602120V a=,

Vea = 4604120V = 4604£-240V

| _ Wpe _ —4602£-240
ATz, T 211643587
==21.74281.13A

[VM_‘ = =Yeal

I Fﬂf - lﬁﬂ.:—l?.‘[.'r
B 7, 21163687

=21.739£—156.87A
Apply KVL at point M,

-—‘ afsy 7% | EEE



Vo 240<0°

! =[ —. ="—"""""'—-"'"—E= : L] i \'" 2
VS T Ty A Amp. =7 e 200y 5/60 Amp. (Ans)
Power lactor: 20080
P.f = Cos (45°) = 0.707 (leading) (Ans.) Line Current
Ie=v3 1=1/3 x11.5£60= 1991260 Amp.

Absorbed Power =3V, Casd

=3 x 240 x 3.39 x 0,707 [ﬂﬂ! )
= 1.725kw (Ans.) (ii) Average Power |
Complex Power =3V, =3Vl Cost
=3 x240 x 3.39 =3 x2300 x 11.5 x Cos60° -
=2.44KVA (Ans.) =39.67kwyr (Ans), “ei i - 4

4| @ 3¢ load gr efdvwrw 1000 Resistance 91 @2 39 lnduc‘liun Mntnr,ﬂ lnput Power
173.2Q Inductive Reactance Series 4 s | Rqs 76.2kw | Motor 1 Life s W 2250y ax,

2300v Supply <7 fi® s wher 7 W line & 26.1A "II'GIT'-‘IFIII 4 WMututhuwu factor

L

phase Current, Average Power (i) Star (ii) Delta. qﬁ!ﬂl .
(Same as DUET: 12-13] Solution:
Solution: Given, o
Star Connected, 2 ;:_75‘3 K

Vy =2300.£0 Volt . N SR

-k =28 13599 voi T e f:lésuazf ,; i
% TN ;

Z =100+j1732 =200260°Q - We know, P=1f3 Vi!;Cos8

@) IL=In= %ﬁ—, =5+539§z-’ﬁua’{m.s.) o, | Cosf = ~u,3—Pw:
i 4 R 2

(i) Average Power o \3 +2250-26.1

=3V;lyCosl ' -.Cosf=0.75 (Lagging). (Ans.)

=3 x 1327.9x6. 6395C0s60° 3

= 1]22kw (Am.] : v | i o7 A e

(i)  «f¥ Phase 4% voltag & Current
(i)  #&F Current.

(iii) T Power & VA,

(iv)  Total Power, VAR, VA,

L Dtlta Cnnnc::ted

I 173.202

2300V

Solution:

10082 173.20

Zoan=100+j173.2 = 200£60°0
Vp =Y L'=13U'ﬂ‘ul'

® :




= JE-: + E,,,] +2E_E,Cos120° Solution:

Given,
E_,:Jmﬂhmo‘n(mo)’x[__‘z_] lo=2A %
=/100% +100? - (100’ V=400 v .
A =ﬂp"*=23ﬂ Gdv 'El
E_ =100 P \,ﬁ ltﬁﬂp
P Nl P =24 Wat
E+ E“CGSE ‘___ 4 !
o 1008in(-120) We know, P=3V,1,Cosb
Im‘*‘WU’CN(—IIT]j ‘ =2 33:-:'231194:(2:(1:0553
B = Cosd = 00173 [hgglng} {Ang}
on-3)
=tan™ z,=—‘ 231}94 H“m
1 " 2
I I 73 “ = e
2 sma?:
=tan”— 33 “5? Xp = Z4Sind
5 : = 115.47 x Sin(89°)
= tan™ —= = 60° eon = 115.45(Yphase  (Ans.)

4
L,

s et Lo . Sy -y Supply ¥f&@ % ¢ (i) Line Current (i) Absorbed
XL =j10Q, Ve =231Volts’ | wa 3

_5._-2301.'[] EEEA -
*f;‘,}‘?:“fxt = "‘":Hﬂ e
2 - - lﬁ
&__ JX f

. @1 @¥® 3-9,416v Balance Star(Y) System 50Hz
3-¢ 4 wire 9 T rafow ﬁﬁﬁ’ﬂﬂf ﬁ‘ﬁ“‘ .I Power (iii) Complex Power.
T e 400V FERE C"!'*ITTEI! "'~‘;; . [Same as DUET: 02-03]
Soluition : & ,::._ -*'-, ‘i s
R=1000, "4.’;,-40{]‘.’::115 . 4
Kc"-]mﬂ ._,,-_-:' 2 ""..; i.i ' 416V
I" - R lnﬂ .'_.4...-.4' 9
I, = RS 2302120 £23,12+304
Solution:
_J' +1, +1, 42 34
1 V,= L. = 240v
P\

8l -ﬂ'-\\fﬁ‘ 39, 4i}ﬂv w (Y) System 4 i
]

Inductive load 24w Supply Ti¥I 4% Phase Xe=5303T3 10002
Current 2 Amp T O@ load &7 Power factor $ *

%ga Inductive Reactance/Phase ¥%7 Zen = (100) 11 (0 100)=70.71<- 45°Q

& %f¥6 | EEE
OPTIMUM® o0 -




=3 VLR;E cosd

Eu= J E] +E,’ +2E,E,Cos60°

i v
=3 ;icusﬂ ............... (i) Eeg E.q
P
From (i) & (ii) ?
i,.!
E£=_‘5_a
Py icose B ‘
"' " Ew
el ; . T 1:”'-
R e femapl
— 2 l.'.-_. ..I_
P 3IFJ:'91 EH:ﬁE V "N o
=3 (== ! .
2 {R’] - Exﬁ |
v . —
=3EE tanf = ESHIﬁU = 2
\pr._ 21 £+ECoyel E[H-I-)
3@, A2
vi E
5 el S8
1—,::,'1-'_-:.7_._ \ £ %3 Rk |
And ¥ "".*';.:‘3. .-‘ 2 -
Fa=h R / *“* 0= tan i = 30°
=3( )2 Rp & 3
P %
B 33; . g .
Ry e (1 *:;_ A\ fer coil W@ Terminal voltage Ffw +
From (i) & (ii) ;P’ (T E,,p = 100 = Ey, Phase angle =60°
i b
P _ 3§:- DR . ;S
y _R“f_ A Ex
p ' co—YYYN__1 |
:—* = 3,{pmucd;.
Y& . s %91 1 (70 WE, E,p= 100 = Ecq, Phase angle = 60°
}l ﬁc.','lw cu:l m Termmal voltage ffr ¥
et Phase angle 60° Ecd
_..oa
4]
ETI’ 0 & Eﬂh o
— L ervmd o4 120°
Soluition : gl By
i, £, =Eem E, = E Fae
afs % | EEE

opTIMUM®



Star Connection.

L =1,

2. Vi=\3v,

3. P=13 VuI,Cos = 3V, cos0

4. P=31%R,

5. Poctive = \ﬁ ViI.CosO [43% : Watt]

6. Preaciive = \J3 ViILSin® [¢%% : VAR]
7. Pagparent = Pya=\[3 V1, [53% 1 VA]

8. % S o4 1T i i R

Delta Connection:
1. VL=VF

=31,

3. Pacive=/3 VLI Cos 0
=3V,I,Cos | %
=3,R, J o

4 Pracve=\3ViIiSIn

5. Papparent = Pv.t_\r 3V II. g

6. 3G ey ot o1, Pnzv I Cnsﬁ

[N.B: wmﬂt‘mmwmm ﬂn Delta

Connection 9 W ¥ ‘-ﬂ"i' 'MW‘!TEH"!H
¢ 4T T @, mmm *Nawr , SB1ad foed
Y-A system & $o% ¢ Impedence W17 T T

3-(p 4 (BT NI T4V BT MU FOCT I |

Proof:
Y sysum 4,

I.=lp
'ﬁ_= ?f3 VP
P=J3VL1LCI‘JS 8

=73 Vplpcos B
Z_ve
3 g

E|r=
Py=3 !f;f cos B
=1%Zcos 0

A System u,
IVL =Vp

W=v3l -
Zy =Zp= "'r_"

- Vr -f'rlp

Pa = 3Vplpcos B
=313 2, cos0 _

= 1xPy

oA, 3¢p &7 (ST +MeuH FAH DR U J o7 |

, AW At Star

At Delta

I

k]

=
g

OPTIMUM® - DT 1S

afs #f¥% / EEE



a,b,c coil a# phase voltage V,,Vy,V, 9%t line voltage (iii) Star %I Allernator 9% o8 @ 3w o7

Voo Vi Vaa. Harmonic of 7@ w0y |
«#B Balance Star System @ Cosine law Apply wfirs (iv) Star System @ Neutral Point 73 Wi s wm fm
line voltage <% “finna o%re Fryas wd T0%E T System TF T WA

¢ Delta (A) I Mesh Connection 37s f g7
«@fi 1™ Delta Connection <% Line voltage,
Phase voltage 9% Current tyy 7y ffr ¥

Vo = V2 +V2 42V, V,Cos60°

If line voltage, V,,=Vy=V,=V, and phase voltage
v‘ﬂVHZV;'-'vp “ m

Vi.= IV, V 42V, V, Cas60° B 1w 120° T wifige AR W awei

E.ngi+vpj+zlv ] Aqu T W oW qwbe o e ﬁwﬁm o,

) fedhfbz e ems w8nfy gvn s aw yilt om

=3V, s e o Aot w0 o vm Sgn wige die ww
=13 V, (A) @# W& (41U T4 I (8¥01 AT 70 |

ALV 3!3 V;I

#Current Relation :

- - Voltage, L\r’. =’&';

)
Current Relation 1
I P P
L= ln=1=l
Fig-3-0 4.l star svstem
ARSI S SN IR 1R
Line Current= I, =Ty =l = Iy I =Vl ety 52, I Cas60°
x N RRESTEL
Source phase Current= I,,;=la=la=lp p thp )
load phﬁé;cﬁ_r_rgpt = Lyw =lyy =lae =lp =3k
So,we cansay
Star System-| I =I,|_ Delta System @7 3fy1
R, ; (i) ot Converter 47 ¥+ ST 7 |
# Star System <7 4T 2 (ii) 3- Induction Motor €% & S =w |
i (1ii) R awy X-former £ Secondary & Della

(i) %% w3 ﬁltagc produced ¥fiT® Delta @7 g
Star @ 3% 4" O A0S W 1
(ii) e ol coTOVE «% ST Star FET Alternalor

@ 9 Insulation =

OPTIMUM® > T 1<

AOE T KR e

a5 7f& | EEE



Poly Phase |

¢ Poly Phase System 3ffre f 30

5 1 % 1 wrefde wime @@ phase fire ag Okt ibw gy
®Re Poly phase Cki | ¥ @D 4k u wreffire
phase <% ¥R fgpe AT W %3 TP Poly phase
system 3 | Poly phase System @ 2, 3, 6, 12 Phase
CKT a% £59% wicg | ¥ 3- @ System 3@ T35% v |

¢ Single Phase 9% P Poly phase %

FRgref iy

LT 8

(3) TR SWEH W |

() Poly phase ¥% >t wwe1 g

(¢) ™m¥m

(8) Single phase Motor = e Start firs < =1
Fay «tfrrerm Wbz fice Fiss Start Bes "o

(¢) Armature Reaction &5 3RG |- Alternator @

Synchronous ¥ Difficult but Poly phﬁsa_-

alternator easily synchronous %1 Possible. -

()  Poly phase I % casily 19 Supply wew -

7 few |- System % easily Poly phase:
supply THem T 1 :

(4) Poly phase System @ 48 @@ Voltage #9q1 .
¥7m | X9 (@ |- 9 3-p load @ Supply em

Loyl .
(v) &% wwer 7 |-, X-former e M 3-
X-former ST (98, 98 ¥3,%45 & |

¢ Phase Sequeﬁce firy 3z Foona g w1 a7

T4 1 Poly phase_System 97 phase voltage "t &1
TR S "(Zi-yt:) Maximum value 4% S
ﬂl‘ﬂ“'f wewlie WA wfeew 30 3Tre System 94 phase
Sequence 37 |

Phase sequence two types :
(i) Clock wise Sequence =(R=>Y=B)
(ii) Anti clock wise Sequence =(R=B=Y)

%
OPTIMUM

Poly phase System Phase o amoee 5w 2 1 m
NI S0 w0 ) A= 3-g, System @ 1,23 M abe
RY, B e, Wit et 3t g

‘Puly phase Inter Connection

Mainly Inter Connection of Poly phm System
Two types :

(i) Star or (Y) Connection
(ii) Delta or (A) Ccnnuctmn

¢
s
e

i TR
L

(i) Star or (Y) Cunn:ﬂinn !'HH 'ﬁm i
(a) 3-p,3-wire Star System.
(b) 3- q.'t, -wire Star Systcm

¢ Star Connection INF ‘?!? tﬂ'ﬁﬁ ™ Star

System 43 Vector Diagram W& 308 W& @

phase voltage 4R line voltage @ phase
Current Relation T7¥1s?

: m:ﬁﬁ-«ﬁcﬂu or Winding 120" %08 7 =R
: _MMMMaﬂﬁqmwtﬂmma

AN $}a: a'Y Connection ¥4 |

Wi

Fig : 3-¢ Star Connection

Voltage Relation : Neutral Wire a3 oféf line
wire &% 13 A1 Voltage W phase voltage (V) 9 |

@ @ @ WA erme wReeE Voltage T8 line
voltage (V)91 1

*‘ afit 1f#® | EEE



V| UHFGP 7S 707 Inductive load g3l 30°
QT 20 A 9 5T 60° @R 60A FIT szt v |
tF ARDT AMRT w3l FrtvT R ey
O WMPSE T IS TP 4R @ A
cavsTeT™ i qay

|

v It

|

Ve, =204, ¢ =30°

[, =604, @,=060°
T (AR L AL
1.Sim90—1,,Sing, - !, Sing, =0
= I- —208in30-608in60 =0

s

= I =10+51.96=61.96amp P

i

¢ Bandwidth 4% %% Q factor @1 mﬁr
Gﬂ'mhcmﬁfﬁ»ﬂ{}fmnrmmﬁcﬂ

bandwidth 35 #m @3t Q factor W bandwidth ‘Qﬁi

i

¢ f s e WS 97 cvetm Aefds e e
B 2 %) WD 9z QTR of i w |
%) T a7 wenbmm «fada ww
!f]#ﬁ%-élammwﬁ*ﬁﬁﬂw

-_»-'**“** ‘-_' [ *g SElf Stlldy ]}‘;é%

;ﬁmmﬂmﬂmﬁﬁﬁm

_gL

'._|C

— Y —

OPTIMUM®

(551

2| Bandwidth ¥

o1 ¥ series resonance WA a3 power,
current, power factor, VA, VAR ffr s

8 1| B1EW D% i

¢ 3 M @ power tactor W leadmg,
lagging 9 unity T

o 1 e D 4 Rg o C lﬂ‘lﬁﬁ‘fﬂ_ﬁi i
f,=20KHz BW = 1.8KHz L =2mH g, =380

v o]

Bo 1 R, =3244K0, C=31.66nF

REY Band frequncy, Quality factor, Selectivity

oF T WS |

" w1 DC, High frequency 9® low frequency

o ¥ERbE, Wity o afebn F qen
“fafrs T

» 1 Frequency 9% 9 ¥ ¥ R=SKQ 937 I
Inductor L = 200mH 9% reactance 9F W=A
T A T s 3.98KH:

so| Frequency 9% T ¥ ¥ Inductor L =
SmH &7 reactance 93 9 Capacitor C = 0.1pgH
7 reactance 99 VITAT A9 TA?

TEas 7.12KH:

-.1‘I

33 | Series 4 pararrel resonance 47 (4B M
e

afh %f¥% / EEE



8 1 ¥ <¥rs fady wx s

(i) Q (ii) Ry (iii) Zyp (iv) C at Resonance (v) Qp
(vi) Bw,

Solution:
Q- -2k
_2n x0.04 x 10°% 1 x 107
10
=25.12(Ans.)
(nQz10
There lore :
Re’ = Q'Re = ( 25.12)? x10= 6.31KQ (Ans.)

(iii) Zyp = Ry|| Rp = 40|| 6,31 = 5.45 KQ.

(ivyQz10

There lore,

|
b= omfic
C= |
L(f2 )5

m

|

C=107)0.04x 10°x2n)?
R

(v) Qz10, Qp_mpl.

__ 545%10°

T (2nx.04x10° x 107%)

=21.71 (Ans.)

, [ 0.04x10°
()Bw = g = T20T

= 0.0159F (Ans.)

=1.84 KHz (Ans.)

¢ 1 @@ Inductive CKT @ Resistance R = 20
and Inductance L = 0.01H, 250V, S0H
Supply @¥ #Rw AqE Wre| fF A Capacitor
Parallel @ % AT Resonance Produce W7
Find the total current & Branch current.

Solution:

72=R¥+ X3,

72=(2) + (3.14)' = 13.85
X=2nlL = 2n % 50 x 0.01=3.14 Q
Al resonance :

OPTIMUM®

A K¢

L
2_L
z-c

0.0l

vV 250
lp =7 =374 =66.83 Amp. (Ans.)
2=3740Q
vV

™ e lwe
=250 % 2nx S0 = 714 x10°°
=56.1 Amp (Ans.)

=VuC

6| T et e PO FAREE A MYF T
500V, 50Hz @& 0.8 lagging *NEWR W 9 1A
AT afet w0 REE Al TSI FS wAlHO

1% a0 Nau wive aew g (DUET: 07-08)

Soluition :
Cuoil

YN
Ih[

500V, S0He, 0.8p.1

Impedence, Z,, = 2 ?l'.l = 5000

p.f = Cosf = 0.8(lagging)

=0 =Cos"' 0.8 =36.87°

2., =500£3687°2 = (400 + j300)2
K, =400Q€ X, =3000

AP A1auT FEEE 1,

Yix = Y
X |

TS

R+X,” A&
Ly ReX] 400 3000
Pl X, 300
X =233320

: |

AR, =2 X = : 38 1F

2C  27x50x83333
weqq, 3.81uF W Capacitor parallel 4 %@
FaE A

< 7% [ EEE



L

<3 f

NaonEbiibncchrgkicler il
Condition:-02
@ WA WG parallel @ s s
Resonance s g4 |
X, X 1
X24+R X2 X,
1 B
|
&
LS | |- c

S 1 8% HR¥D 7 i Invrfive srge wac

Resonance 3N 01 |
(749, = 2500 / t Hz)
AL
A 2
L] L
I
i) "
M “}' c
Xy Xe
XE+R?  XZ4R?
8 .. X
2462 424X}
= 8x4°+8X =100X¢

= 8X.% —100X¢+128=0
~Xc=11.03230
~Xe= 144702
1
T ufc

9 E = ..
Zix—x11.0523

Xc

‘ 18uF

1 :
W, O = —y——— = 21k
i 2nx=—x1447 138.21p

OPTIMUM®

2 1 9#f5 Capacitor, Resistor (R)=104, L
= 5.592mH & S Parallel @ 7Y% 90 | Supply

voltage 100V, 50 Hz. 7 Capacitor <% 9% 9%
Leied

Soluition :

=R+ X, X, =2rfl.
=(10)* + (1.73)* = 2n x50 x5,52 % 107
= 1030 = 1.730

We know,

|
ol 2
e

552 107

Al
C-53.59pF (Ans.)

o | @& Parallel tuned circuit &7 Impedance
ferma %21 w94 500 KHz Frequency 44t Band
width 20kHz oram 77 1 Coil @ Resistance 50 |
AEDT = ST ufer W1 w7

Solution:
We know,

I .. R
Aﬂﬂ‘ni jl a EE - F
i 1 (5)* o
00%10°= S\ 398 x 10°x ¢ ~ (39,78 x 10y
C=254x10"F
L 3978x10"

- Impedance, Z =55 = 5x254x 107
=313228Q (Ans.)

“ «fs 7f%5 [ EEE
J



=50=25+ Ruﬂf

:Rtml = 2510

X =15 = 116670
= _'___ =
C = Ssoxiieer = 27-29KF Ans.

Al resonance condition,
X, =X =116.670

_ 11687 _
L=-—=037H

Yo | L, 9% W ¥ v MREDT oneuta vy qew 3
[DUET: 04-05}
SWF 200

Do
S0Hz

| }
Am'xc-ZRKSOXSK lu*ﬁ =636.62 (1

For unity power Factor,
Xe=Xc=636620Q
= 2nx 50 x L = 636.62

_ 636.62
C2n xS0

:.:. = 5 : Selfstudy J

y | 925 R-L-C Series Circuit 38 #neym ¥
220v, 50Hz T& 25A current 4% ¥ | LoRDS
e T 2000 T, % AfEST R, L s C 93 9H
T .

(Ans. L=0.06H, C=159.151F, R=8.8Q)

31 w3 R-L-C fifim R% 230V, 50Hz AR
&re wrafE 10A F10as 9% 30 | cafeebnen ar 23Q)
g b wgrenfgre 200V enewr o, Ls C
2 TR %% A ffu v

‘Ans. L=0.06H, C=159.15pF)

=203 Henry (Ans.)

OPTIMUM®

T ] <

|_ Parallel Resonance |

I I
f rz
Y

X Tx;

{i_} Z’=% § |1[~t=| R, neglisible]

{II] fr 1,“!— #

whel: n= rl'l Q,z10

Gii) £, = @ m!—c

1 (L
(iv) Q.,—— R‘\E

(v) Bw = Qrp

I R

; 1
("ljfr=i; E'E!

(vil) When R negligible. f, =37 [

(viii) P.f = Unity.
T T
() I={T7cw)

. o L

(x) Dynamic Impedance, Z = RC

(xi) Qe=_"7
Condition:-01
S TR ST Parallel @ Xy w0

Resonance Yo wd |
X, _ X
XE+RyE T xRyt

ofs wifds | EEE



b1 25Q ff¥2 93l Inductor, Quality tactor Q,
= 10 a® Resonance frequency 10 KHz,
100£0°  Volt supply @ m¢ sw
Resonance B wfics fe «fam © az oo o
L 9% W7 #57 Q, ¥ %3 R/L T9%7 3 97 C
L wrErifEes Voltage #7

Solution:
Quality factor,
xL# - 0-“
R = Xco = 10 % 25=250
(1) Xeo= 250
1
E;E =250
- 1
© Inx10x10}
C=63.6 nF (Ans.)
X;_ =250

2xfL = 250
..

© Imxip?
L= 0.000397 1 (Ans.)

0.000397
636x107"

(ii) Qq"lﬁﬁfilg

{"'] vﬁn" -jQﬂ-“'
= ~j100 20 x 10
= 1000£-90" Voli (Ans.)

(iv) Vie = jQuV = jQuV = (10) x (100(0")
= 1000290" Vol {Ans.)

= 10 {Ans.)

Veoit = Vi + Ve
At resonance Vg = V = 1 Dﬂ!_r[}“
T Ve =V G
=100£0° + 1000£90°
= 1005284.3°

a1 T Ay wrifbEe T o «REET em

Resonance MY0® 54|
502 s g
S0v, S0H2
=)
OPTIMUM®

E e IEH
Xy =2nfL = 2mx50%0.25
=78.539 0

For Resonance Condition,

x|_ - :'1'.{'

Xe= 78.5390

1

“Ke= o

1
T 2 %50%76,539
=40.52pF

=

» Capacitor *faads e 4,

= (91.2-40.52) uF

= 50.68 pF
r | Supply Voltage V = 50 \ﬁ sinot T MDY
Ay Impedance T T am ¥ G
Capacitor (C) 42 %9 ¥

1002 2041
Y'Yy

R X _I_
o

W, GOkHz

Solution:

We Know,
When X; = X¢ 2% Ckt ¢ w43y Impedance *teu

| R <¥ wewrs Resonance condilion 391 87 |
Now, Z = R +j( X - X¢)
=2 =10+ j{Xy - X0

(Ans.)

gy =i 2
& Xy = Xe= Salc 20 S
I

2= 60 = 20
C=132.69F (Ans.)

» | Freg %ED s 1.5A WIS gafis M R, L e
C gz ww ffr g3 [DUET: 11-12]

==

o5 7% | EEE



1000

4 x100x10"
= 158.35 KHz
R

!'.--I---'---
f2=fo* 0L

= 159155~ -

. 1000,
- 159155 4 7-—=5 10

= 159.9 KHz
By = f3 — f;, = 159.9 ~158.35 = 1.55 KHz
8 | 48 R-L-C Series Ckt ¢
R = 1000 €, L = 100 mH, C = 10PF supply
voltage 100 Volt R Ffy = 1, Q, wn
Angular half power point.

R=10000) L=100mH C=10pF

UAC signal
1

|
2fLC  2mJ100 x10° x 10x 107"

= 159 154 KHz (Ans.)

Hlﬂ!} 107
(i)Qs=% R\l' LC= H]ﬂﬂ' W =100

(Ans.)

()=

Half power pmnt
=w, (1= EQ )
; =2nt}.:{| _E_Q'n}

=2 x 159,154 X 103(1 - )

1
2x100

w, = 994.99 rad/sec  (Ans.)
: 1

o= 0, (1 +30.)

1

m;‘*‘.'!nf,[l +l2_(j.-:

)
2x100
=1004.99 rad/sec  (Ans.)

= 27 x 159.154% 103 (1 4

OPTIMUM”®

2T 3<

u‘“d width = iy — 3
= 1004.99 =994 994
= 10 rad/scc (Ans.)

¢ | 9¥f% R-L-C Series Ckt 4 20V @
Resonance frequency supply (PO 3@ R = 20
Q, L =20 mH, C = 0.5uF 22 iy w2
i f,
(ii)) Q, @ # L/IC fatw)
(iij) Half power Band width [, s Q.
E2c i
(iv) Half power band witdh 7% formula
T HIET |

(v) Half power Band wldth component
SILU R
(vi) f, c=cdi% power

Solution:
M=K L=20mH C=03uF
A
r\) 20%
NG |
W =5 diC 220 %107 x 0.5% 10°

f, = 1591.55 Hz (Ans.)

010
(i) Q.7 R‘-' = zu \Jo.5x 10 - 10

(Ans.)

£ 159155

(i) By =g =" yp =19 Hz (Ams.)

f 1591.55 x tan 45°
{l"l'] Bp' o _69 H']

[Q =tand5")

=159.1 Hz (Ans.)
i |
V) Bro = 321 " 20x 20 x10°

v L_l.
iy P, = =20 Watt
(vi)Po=7

=159.1Hz( Ans.)

(Ans.)

«ofis &S | EEE



12.Upper half power lrequency

R
f= bt 4nl.
(@ ic [, a3 f; € half power point)

13. Half power band width, By, = %
14, @, = 2nf, [, 9% 9% KHz|
15. oz = 2nfly [f; 9% 9%% K]

idth = i B
16. Band width=f, - [, = 2l = Q

" Poblem solution
31 w@f0 P ¢ Q a7 g fo «fe Capacitor srzunt

#fwwn 79 circuit 97 power factor go% ¥rq wl
M wa
et 8

p 8Q 0.1H
e’

120 yF

| |
24C  2ax50x120x10°
X, =2nfL=27x50x0.1=31.4Q
441 Resonance W3 IR “l6TR M 43T %A
X, =X, T %
X, =Xu+ X
= Xgp = Xl'._-_-xf‘i
=5 =31.4-26.539=4.861Q

122
o= o,
: l
=G =5 Soxa.861
¢, < Capacitor - Fifica s < siams wiigs
o I |

=26.5390

e

=655.150F

31 R-L-C Series Ckt @ Inductor Variable 200

\2sinl00nt Volt supply fm Maximum
current Inductor Rar 0,314 Amp 2SIRS T

orrimum®

STe s

capacitive voltage, Ve = 300v ¥ Ckt 4%
Bom offt (7

Soluition :

We Know,Resonance Condition|Vy, = V|

it 3 20042
m: R rms ﬁ
200 .
2R=0312 =200+
. R=637C2 w = 100Un
2nf = 100n
f="50c/s
=>Ve= |x{'
Vv 3l
Xe=T = h"%}%i = 955.41Q
= X(; =955.41
.-::-H =05541
::.~|C=- 3.}Ji_ll*'| (Ans.)
S VL= X
300

= X, = 0314 - 955.41

= 2afL = 95541
95541
2rx30 ¢

!L =3.84H] (Ans.)

o1 «¥f R-L-C fifie Ckt a7 R = 1000 O,
L = 100mH, C = 10PF; supply voltage 100volt
W

(i) f. (ii) Q-factor (iii) Half power point

= 2xnfL

Soluition :
1

, b el ey
{'”'zlnﬁ-{f 2mJ100 x107 x 10 % 107"
= 159.155 KHz

| = _| 100 x10”"
(i Qg V€ =5 \[ 10 10~ '%0
(iit) Half power point :
afs #1f%5 | EEE



(i) Circuit @8 net susceplance <1 54 |
(iv) Voltage @9t Current inphase 4
et |

(v) Power factor @@ (Unity) &4 |

¢ T TN oI B opEmr @l e 97
whla S qer g = av wiaef Ay
fort 1 IDUET: 06-07]

T 3 T W 3 TSURNG ¢ IS wa Sk M
AL b R N R aw s o
SCUSTI H6ul W SIS GOISWN 4 S99 BT T |
syt o s enfa,

C-%wq'r(~ :f farad
anvfonm fes o Bom fda 2,
) ANEa Bofa

) (AW Harga Bem

A1) (ota afmrs S+

v) Wiyjoa facafbs «rfiftfeia T

¢ Bt W% q weero® et awm e
A¥PGr opife Breofr e sm e
[DUET: 06-07]
®or & scries circuit W¥GA @ resonant
frequency
XNy =N
= 2fl=——; E#C
]
Ar'LC

: |
"j_EJrJI.'C ,
Parallel circuit 9% GRA® s a7 G

= 1=

X, xX, =7}
E wl L
= el €

Parallel circuit ¥  resonance Ve |

y . R
[=I[Cosp, ==%7

Z 7
o ER_AR ¥
2= c T Ijer

“ The denominaior Efﬁ is called the dynamic
impedence.

o ofr Pfew G aw aft soRmm AREST NeTH
w7iHe s s sy [DUET: 06-07)
e ¢ ffes fdfb g3 o 8

We know, [.‘m&':-;ﬁ—

R

= Cosfl = :
JH? +{Xr. - X:']

wiarma Ao W 1

We know, Z = i-{

Z,+Z,

R
= Cos0 = —
=2 (o8 ?

TG I

( Series Resonance Circuit)

LZ=R

1= Imax
K.,-X; = {)
vl. = VI'

de L

v
S.I-I—R
1

.
6. P=I'R=}
7. o'Lke=1

8. P.f=cosB = coso” =1
1

9, f,=m

oL_1 [L
10.Q-factor = p"= P\ [

11. Lower half power [requency

R
f=l 4L

® «ff %% | EEE
OPTIMUM E’Z _




2nfC
)
S
1
=5 mfLe
1
=-‘-f.=f.=z —

¢ Q Factor : Biff® Resonance @2 smwm L ww4 Caa
TR APE e qmniEs voltage (v) @3
SETe e I oM 1 Resonance 93 IWT R voltage
fére Series Resonant ckt @@ Q- Factor @11 Q @
=< g1 Quality =¥ Quality factor 3t 1
Mathematically :

_ Lor C az srgrafics voliage

Factor
& Supply voltage
Y
IR
N 2afl ol
R R R
Inl i
= — f -
R~ . Inﬂ

,EIL” I
R " 2mfLC

1AL
R™JL.yC
Q-factor = &ﬂl.ﬂ

[NB: fiR® Resonance ¥ Voltage Resonance €%
#yr Resonance 0¥ Current Resonance |

Band width : fifist Resonance @ Band width 2
Frequency *ff¥ =1 Range e $<@ ckt 4 A A
wTaTS AR w1 70,7% a7 530S (N 7 |

i

-»f

>Tals

Max™ power, P, = i..2 -y

4
power A & B point
| | 2
PPy = PR=(FR =7 xR
I P
Pi=Py=3 Py=3

I ,
* Py =Py=75 x max" power

* phase angle, 0 = + 45°
*Q = tanf = tand5° =|

Half power point

R
‘ri:rn_al:.
R

Half power Band -width,
.- ! h v r

. il )

Buy = B-fi =250 O Q

¢ Angular half power point :
' |
*or=w,(l-3q)
® 1 Angular half power point

‘fﬂz=mu(|+ﬁ}

4 Band width (B) = ©; —@

f,
’B'—"EE’ = flfg

t%"f}-‘ﬂ

¢ Series Resonance Circuit fofm $+mw
(i) maximum Current $31f% T2 |
(i1) Voltage @3 Current 9%2 C¥est weie,
inphase 9 ¥ |
(iif) Circuit impedence minimum %2 |
(iv) Circuit @4 total reactance {71 T2 |
(v) Power factor unity %3 |

+ Parallel resonance circuit foferar Bomr s
(i) minimum Current gaifae w1
(ii) Circuit impedence maximum %

afsi % | EEE



AT
Waltmeter €3 current

_ 22020 | 2200
-i3 344
=61.6-j8.8

=62.22£-8.13 Amp.

Wattmeter voltage = || X
= (35.24j26.4)x(0-j3)
= 132£-53.13 Volt

Wattmeter reading = Vicos 8
= 132%62.22%cos(53.13 - 8.13)
= 5807.496 Watt (Ans)

W 1 FET | GR O I35 “hewi A w1
[Same as DUET: 04-05, DUET: 05-06]

!m.:gm- lmg im A

Ans :

100 £0° 100 £0° 100 £0°
20 ' 6+j8  4-j3

—
=

=273 2£843° Amp (Ans.)
p = VI cosb

= 100 x 27.3 x c0s8.43

=2700.5 Watt  (Ans.)

D LRl G CHECIEICS
SR 8 APLA "f
(-92)

3 i

orPTIMUM®

ST <

| Series Resonanance Circuif

¢ Resonant Cireuit : AJ/C series Ckt 4 T4
Inductive reactance (X;) 4% capacitive reactance
(Xc) 07w | o4 7Dy Resonance ckt 1)

AN

hﬁmw :

XL :
PJ o
I Xc | :

) Rmnnnt: Ckt wgw, Xi= Xc
Ckt & a® Impedance,

7= .ﬁl + (XL— Xe)
= Z'=R?

=[z=R]

Ckt a¥ power factor,

=|=

R
P-f . ﬂﬂ.‘iﬁ = Z’ =

socosB=1
5 B=cos” (1)

=@t Resonance @3 #¥W current 4R voltage 3
zoq@i Phase G319 447 @3¢ power factor Unity ¥81

¢ Resonant frequency : @3 fifim A/C Ckt @
Frequency @ Ct W7 ¥ Inductive reactance 93 ¥
&3 capacitive reactance 93 ¥R TR W o
Frequency ¢# Resonant Frequency 3t | T i
o3 0 w-

|
fr_'.f{.l'_znm
, |
o£uF #4 A, L_L}JMJIE

Proof : crarm sy, Xo=Xc

afi 71fé% | EEE



141,35
||. “""'ﬁ}_' = [4,13§ hmp

141.35
h="35—=707 Amp.

Pr=17R) = (14.135 x 6 = 1198.78 W
P2 = 1'Ry = (7.07)° x 20 = 999.7 w (Ansy

171G “Meum g KVAR fafr oy

Solution: . 2 4

M_MF

B

230\2 si..m@

Zap=3+j6

Zoc = (2+j4) || (3=j5) | (1-j3) = 2-j1.71 ©

Zy=Zap*+Zpc™5+j4.29 - 6.59]40.629 O
230 )

= M=34.9 ~40.629 amp

P =I;'R = (34.9)’x5 = 6090.05 W (Ans.)

Visin® 230 %34.9x5in40.620
1000 1000

=5.226 KVAR (Ans.)
30 1 (MG &7 ANeA A 22

KVAR =

A4-

&4

4

i &
M40y Sonual™

eHid

Solution:
Zi =R+ (X~ Xc) =5 +j(4-10)

=3-16=781]|-502 O

OPTIMUM®

> e 1S

| L. | |

Za 2 2 56 T2an0 @
Zag=495-13.94=633|-3851 Q
Zr =495-3.94+ 6 +j8

=10.95 +j4.06 = 11.68/2034 Q

” 240 |0
| = 5= ————=20.55|-2034 A
Zr 11682034

s e =I'R = (20.55)" x 6 = 2.53 kw
(Ans.)

38| 498 circuit a7 & impedence @ AL
“ihaure afgz w2 1 [DUET: 2000-01)
Lo ¥

TG Bfivram
Z, =10+ j0)j (3 + j4))| (8- j6)
Z, =31.62418430
I, = ;', ﬂ%‘gﬁ = 63251218434
P=FICos0
= P =200x63.251x Cos18.43
=» P =12001.378wait

x¢ | Free 1S e euis filwas o0 v wa
[DUET: 09-10]

1N
M

«f% 71f& | EEE



s» 1 78 Qs E,, P.f, KVA T =
1 =252 Sk

Solution:
115 A 2
]
GD % Ty
= ST
I = 7.25 /2 sinwt
| 'i ?.25.{)!]'( Amp,
0-ja)x(0-j4) _.
Zy = ~32/-126.
¥ (3-j4) 3.27-126870
(= ja)x(3 + ja)
il . =4216.13°0Q
i (3~ ja)

Z = (“jfdﬂ:‘—l-fﬂ ~4216.13°Q
3~ j4) .

7y = (322-126.8T") + (421613 + 3) | (421613 +2))
- 235/-58.41°0

B, =123 =725 x 2.352-5841°
= 17,0375 £-58.41° Yolt (Ans.)

P.f = cos(58.41) = 0.5238 (lead)

VI 170375 x 725
KVA = 1500 1000

=0.123KVA (Ans.)

201 VAR, VA, P.f 3fa ¥

OPTIMUM®

STull

Solution:
E=225\2 coswt
= 2 sin (oot +90”) volt
Lr=(15+33) || (3 + j6)
=223 £63.43°Q

225£90°
223 £63.43°

=100.89 26,57 Amp

i
L

VAR = VI sind = 225 x 100,89 x sin (63.43)
=20,30 KVAR (Ans.)
VA = VI =225x100.89 = 22.7KVA (Ans.)

Power FFactor ;
P.f = cos (61.43)
0.447 (lag) (Ans.)

33 | Branch power aféa ¢ w3 G *newr 2200

Ww? "
fy J
A TYYT

I @_{ I
— ?u i

PN

Solution:
Zy=6+8=10{53.130
Z:=20+j0=20{0 O
Zv =(10£53.13))} (20.20)
=594 +j432=735(36.03 O

a3w, P=I'R
PR = 2200

1=19.245A

wRR, P=Vlcosd
2200 = Vx19.245 cos 36.03

s V=14135v

«fa 7% [ EEE



3% | Ckt 93 (I curreat and VAR, VA W v

Total current

} = E_ 50£0°
Z 1.616 ~-22 83°
=30.94222.83° Amp (Ans.)
VAR = V] sin

= 50 x 30.94 sin(22.83°
=600VAR (Ans.)
VA = VI =50 x 30.94 = 1.547 KVA(Ans.)
391 Ckt 97 Ammeter 9 Wattmeter Reading

() 100 v § 3 3
50 04 & T2 J‘ &
Solution:
x|_| =2‘.ﬂ:ﬂ4 =27 x 50 x0 .04 = 12.56 Q)
! i
Xe2= 3 50 % 160 m10 0 1989 Q

OrTIMUM®

[(s ]

|
2nx 50 x 220 %10° 1446 Q

J(;;; »

Ammeter reading

_ 10040 10020 1000
5+ 41256 5-419.89 8- j14.46
=7.54£24.69° Amp (Ans.)

Watt meter reading
W =Vl cosd
= 100 x 7.54 x c0s24.69° '~ .
=685 Watt (Ans) . “up
s AffGT ol Impmlance {Z;), hranch
current 92V, ., W@ 77| ;
f%i .

w | F
1=+/2 -
[ir;{l-_‘} 50, ki | 1 Viea
s 400 Sl _L-

Solution: ;
- I |
- e
wC  400x50x10
V2 (5x107) 5
- = 0 5
I "-.E 5x107°Z£0" amp

Zr = ((50x10") | ((=§250) + (10 +§5x10% || (1x10%))
=944.752-3.37°Q0  (Ans.)

(5x1073 944.75.£-3.37)
50x10%

=944 x 10°2-3.37° Amp (Ans.)
= (5%107° 20")-(94.4x 107 ~-3.37°)
=4.9x10720.06 amp
_ (104 jsx10*)x(a.9x10 .{unﬁ)
10+(1x10" )+ (j5x10°)
=48 x107211.36°amp

\fm-hR] :
= (4.8x107211.36°) x (1 x10°)
=48 2£11.36° Volt (Ans.)

= af A | EEE



= 1.788K VA (Ans.)

KVAR; = *-L*—‘wt {:[;Eﬂ

_. 200 x 8.94sin(-63.43°)
1000

=-1L.6KVAR (Ans.)

KW, = Vlacosty 200 x 8.94cos(-63.43%
: 1000 1000

=08KW (Ans.)
Ckt <2 P.f=cosB=cos (0" =1

-~ Unity power factor (Ans.)

LY 200538
VL 2040°

=10£53.8° Amp.

( Ans.)
381 #BBLT ™ current (I), Voltmeter

reading; Average & complex power %7 37|

l‘l ’ ‘11
Ty Fai
40001
g
1002 E
[~ ¥

Solutinn:'
Xc= jszin = (~j400)Q

Z+ = (400-j400) || (900 + j1200)

= 555.88 £-23.47°Q
Total current,
BT H0Lo”
1= 7 = 555.88 (2347
= 179.89 x1072£+23.47° amp (Ans.)

100/0°

= 005400

=0.1767245° amp
Voltmeter Rﬂdi;ig = X¢

= (0.1767.£45°) (0-j400)
= 70.71£-45Volt (Ans.)

Average power = V| cos

OPTIMUM®

> e )<

= 100 x 179.89 x 10 cos(23.47%)
= 16.5 Watt (Ans.)

Complex power = Vi

= 100 x 179.89 x 107
= 17.98 VA (Ans.)

3¢ | ARG F¥es Admitance, Voltmeter Reading
and Absorbed Power 9fi #1

4 04311 4 e

B .
Ca ‘_I:'
e
&~

v = Boaan
e=3207 e7af] g

Sn:s.'lihﬁ
Solutiuﬁ:

Xui = 2nfL; =21 x 50 x 0.1911= 60Q

ey AT
T 2afC 2rx S0 x63.7x 107

X =500

Xi2=2nfLy=2n x 50 » 0.223 = 700

U Zy = (4 +j60) + (0 - j50) | (0 + j70)
Zr =115.06 Z-88°Q

Admittance :
AN
T2 115.06 2-88°

=8.69 x 107 £88° U (Ans.)
7.07 :
V= \ﬁ —5.53'0 i"n"’ﬂ“

vV 5230°
Zr ~ 115.06 2-88°

i

=0.04342118" Amp.

Voltmeter Rading
=1((0 + jXui) + (0-jXc) || (0 + jX12))

= (0.0434.2118%) [160 + (-150) || (j70)]
=4.99,28" Volt (Ans.)

Absorbed Power = V1 cosD
= 5 x (0434 cos(88°)
=17.57x107 Watt  (Ans.)

af #f¥% | EEE



sy W T/ e, lg, L, le, L Absorbed

power and phasor diagram.

£

BT

k L [t.i
i:#{u}@'*e 4%-»11 .

Solution:

4
Rr“i = 2}

02

= T =001H

]

Lt

Cyr =C, +Cy = 500uF + 500uF = 1000pF
Xy =wl =377 x0.01 =3.77Q

oy ¢ |
Xe= e = 377x1000x10° 2638

- 5% =20£0°A

Zr=2 (0 +3.77) || (0-j2.65)= 1.951£-12.63°Q

The Voltage, e=F = 1Zy
= (2020 (1.951 2-\% 63%)

=139.062-12.63" Volt (Ans.)

39.067-12.63°
2

19.53 £-12.63° Amp (Ans.)

__E__39.06/-126Y"
L =05x. = (04377

= 1035 J—l_t}l.ﬁfl" Amp (Ans.)

' E _ 39.06£-1263
<= 0-jX, . 0-j265

Sa B
£,

e 14 73 £+77.37° Amp (Ans.)

.. Power Factor, P.f = cos0
= cos (12.63°)

- 0,977 (lead) (Ans.)

Absorbed power = V1 cos0
=39.06 = 20 cos (12.63)

orTIMUM”

o) 8 s

= 762,29 Watt, (Ans.)

b=l Ipt b= 200" Amp

T4 %
L
¥ |
X
/ nﬂ'
'tl, E
IL

yo | ¥ 200253.8° Volt, 13 Parallel Impct!:nce
(12+j16) @ (10-j20) pfere Aas | Af =
¢f% Brance @7 KV A, KVAR, KW, Efﬂckl s

power factor (P.f) @ current (I) -

7 T R Lt

Solution:
Zy= 12 +j16 =20£53.18°Q
Zy= 10-j20=2236 £-63.43°Q
31 Z, || Za=(12+j16) || (10-j20)
=204£0°
. 200£53.8°  200£53.8°
1T 7 T 20253.18° T 20£53.18°
1st Branch :
P =VI, =200x 10 = 2000VA
, KVA;=2KVA (Ans.)

=10£0°

KW, =P=Vlicost,

=200 x 10 x cos(53.13°)

=1 2KW  (Ans.)
KVAR, = VI;sind,= 200 x 10 x sin{53.13°)

= 1.6 KVAR (Ans.)
2nd Brance :
v 200/53.8°
b =7, " 2236£-6343°
= 804 £117.23° Amp

vl 200x 894"
KVA2= 7000 = 1000

“'Z «f3y wfdd J’IEEE




TR W W o,
S6°=4524224 245 X 2 cos §
= cosé = 0.395
~ BC=4.5%0.398

=17775A

_AB+BC 2417775

AD 5.6
=0.67 (lag)

=2 = 66.66660
R
Cﬂsﬂ = -z-
= R= 66.666/0.395
= 26.3340

2= X, 2+R.2
= 66.6662 = X 2+26. 3341
= X1=611]

So 1 RGBT Ammeter @ Voltmeter Reading

LR |

§
Z
3

Solution: _
Zr=(3 + j4) | (8-j6) = 4.47.£26.56°0

Ammeter Reading,

Y 10040°
A7 T 44722656°

OPTIMUM®

m

= 2242-26.56" Amp (Ans.)
L AT

E _100£0°  100£0"

B —

Y2 (86)  102-368T
= 10£36.87° Amp

Now,
Vioy = 1L,R = (20£-53,] %)% (3£0°)
=604-53.13" Vol
Voo =R = (10£36.87°) x (820" .
=80£36.87° Volt T %
Voltmeter Reading- : k!
Vab + Vg, - Vi =07 '
Vab = Voo - Vo,
= (80£36.87 - 60.2-53.13°)
=100273.74 Volt (Ans.)

B AT T V" gr Total current M

F o

Lodl 10

RIE f;_"",r';l

T
£ = 20,2045 (04-70) § l Ye
P

Solution:
E =702 cos(et ~70°)
= 702 sin (ot ~70° + 90°)

= 702 sin{ct +20%

"E_xﬁ T0 220

Zy = T+{6+j8) || (10} + (0-8)
= 13.20/-24.62°0

Total current-
- E__ 040
' Zy 13.20£-24.62°

=5.30£44.62° Amp{Ans.)
Ve=1Xe = (5.30.744 .ﬁl"} (0= js}
=42.42-4538" Yolt (Ans.)

= afs 1% / EEE



S e Solution:
Zv Zan 2

1 | £

(21,62 + j55.83) (0 +1570)

=37y = 61.84.68.59°

= 100£53.13" Volt

g,

70.7
= Ti' = 50£0° Amp.

2, =R+ X,
=5 Xy = \J(61.84) - (10)° = 61.0260 Lat s 100£53.13°
= 2nfL.= 61.026 R (3.33+)o)
L =.0.195 H| (Ans.) =30/53.13° Amp
P.f = cos(20") = 0.939 (lead) (Ans.) e 100£53.13°

L= @0+jX) ~ (0+j143)
91 Load Power Factor, Ckt 9% Power Factor

qq Current 967 =70/-36.87° Amp
e 100£53.13°
sett Gl S l* G- X~ (0-i333)

10 143.13° Amp
L=yt It ke
« J0253.10° + T0L-368T + 302143.13°
= 50/0" Amp -[AITI-H-}

Solution: ) T A u
Givan;  Sugly ¥ORUge iR g - S3P0 (Am)
v 5230\& cos (t-90°%) .
I
=230 \ﬁ sin (@1-90" + 90°) ke .
T1R]
L9
=230 4/2 sinot e
I
2302 ” %R ‘) .
= =23020° Vol ;
ﬁ fy by =40
Zo= (@)1 (5-14) = 1.53/4.56° Q
Load P.f =cos (4.56°) =0.99 (lag) (Ans.) Fig : Veetor Diagram 3
70534+ 2, = 343,53 £4.56° 65242246 o\ Bt fig: WS OWSA Resistance @R
Ckt p:i'=cnsq‘{2.45“} = 0,99 (lag) (Ans.) Reactance ffy 33, T p.f lagging 4R Aok
o FNET 5.6A TN MO FHT ¥ A7
| J-Iﬂ'ﬁ=35.15.{-2.4ﬁ“ Amp (Ans.)
7 6.5244£2.46 —— "
y | Hifda s wcr®, Impedance IR Vector ;A y/
diagram. o S
Is6
100V2 sin(ot+53.13) . @ i
«f =¥ | EEE

orTIMUM®




814 Branch Parallel wie |
Same- 1, = 7.07sin (314t —n/d)
Iy = 21.2sin(314t +7/3) w=
Supply Voltage, V = 354 sin314t Ckt 497
supply current 9 Ohomic Value 7% ffy 7
s Bn X

[ n Ry

Solution:
la = 7.07.2-45" amp
I = 21.2260° amp
=14 +ly=7.07£-45"421 2.260°
= 15.64j13.36
= 20.53240.57° amp
I =20.53 sin(3 14t +40.58°) (Ans.)

sing, = sind5°

R
3 o

= Ra= 5ﬂx¢os45“=354ﬂ (Ans.)

= X, =50 x sm45" 354 O (Ans.)

354

:_'-_??ﬂh = c0s60° ‘¢ ".i:;'~
_ ¢

NS EY
l %s -|-4

Solution:

|1'=i_ﬂ =15 Amp

ly= 15£0° Amp

V} - |1Z7 o= “5{:':'”] (4-.14}
= 84.85/-45° Vol

=V, = 84.85/-45" Volt

"ul' 3435.»" 45"

L
e " 12064-T1.56A

Ammeter Reading

lo= 141~ 12.662-71.56 + 15£0°
2247/-32.3" Amp (Ans.)

o1 L, @2 914 aq Ckt 94 power factor.

2500
Y

Solution:

V 10nJ2
!".I-T I=\ﬁ

"]U;:’ra " L
'Iﬂgi'?ﬂ 10 220 Amp ,
=23/-20 (2
| I

- Xc= = 7 = 63.690
sing; = sin60° €™ 2afC  2mx sm;:snxm
© 21 = Lap+ (0-iXc)
= 35Q :
Rp = 16. ﬁ'; X c-asﬁO" 8. 70 =yt ie
Xe = 16.69 % §in60° = 14.46Q (Ans.) —(32-20)+] 63.69
¢ ¥ Voltmeter Reading 60 Volt = ¥W | =2I.;52+ j|55.33 0
Ammeter Reading ¥ 280 | R v A
® ST o =17 | EEE
OPTIMUM “‘



5 1 46 Series 4@ Parallel circuit 92 Impedance
e, power factor W | 30} «x @fesdm ¢ 40 93
Yu Gifirs e e, AR @féstim e
LSy ¥ 2041 Impedance 8 p.f Ffaw)

R LI igH R X
_,Hh—m__-_-

R, Bx

©

= (.250

Z =8.33 || (j6.25)
= 52£53.111
p.f=cos (53.1) = 0.6 (lag)

Admittance Method
3 | «@f MREST Admittance, Y=(0.03 - j0.04)
U @, ffr 9% Resistance 9 Reactance 1 (i)

Series g (i) Parallel st 71 (DUET: 01-
02, 06-07]

Solution:
(i) Series connection,
.
e ¥
ot 1
~0.03-0.04
= 124160
R=121, X, = 1601
(ii) Parallel connection,
Ri=Rt R 1
S L
=l
= 33,331

OPTIMUM®

o | 76 XS

(i) Supply Voltage

(i) P, Py, Y

(iii) P.f

(iv) Vector diagram.
w101

Solution:
7, - 10 415 = 18.02£56.30
Zy=6-)8" 10./-53.30
1o- 2,023 =10 4{15) | (6 J8)

L 10.32 £-20.44
() V = 12y = (15£07)(10.32£-20.44)

. 154.842-20.44 Volt (Ans.)

(1)
v 154842204

—_—

. T 18.02£563
v 1548422044

L 10£-53.10
Poe 1R (8.6)" x(10) = 739.6 Wau {Ans.)

= 8.6 £=76.74 A

—
-

1548423286 A

Py 1R,=(15 484)"x(6)* 1438.5Wall(Ans.)

(iii) Power Factor (P.f) = cos(20.44)
= 0937 (lead)

{iv) Vector Diagram :

p




A.C. Parallel Circuits

+A/C Parallel Ckt 9z TR ffls
%% I0TE | -

(i) Vector 71 Phasor foa #sfe |
(ii] Vector hﬂ'ﬁw g |
(ini) > =g= Impedance *m&fs |
(iv) Admittance *mfis |

TR WA B e v gl R e wren
W | e W e e Impmunmﬁﬁaﬁmm _

e |

Volt a t:I.I:l'ﬂ:m & ckt w3 Admﬂtmne IE"I :

Tgw ¥t (Y) g 97w {@ﬂw——

iCunduclance : v-ﬂ?#ﬁ MC Ckt @ #f® 43

"~ Volt @ current 43 uﬁqﬁa Tt
Conduc!ancc WF E

WW{GJNW (J

#Susceptance : a¥% A/C Ckt @ o g%
Voltacurrent €3 #fiw SIS

Susceptance a0 |

B % (B) w0 ()

OPTIMUM®

B

* AIC Parallel Ckt :

L

f h s

)
¢|=m"%‘, ¢.=:us"%:
\f:i-, \ru—,:f:t'

Admittance, Y=G+jB( h r

Conductance, G = Ycosh ( hor

I R R

X7 "2 AR

Susceptance, B=Y sinp ( I r .

=

NP
mYx

F

N =

£ N
A, g = VY

=
R +X

ifapedance Method

tl) Series circuit ¥% parallel circuit v Smm

@EEEdTm g X

©

o)

o

g“l axl

(ii) Parallel circuit ™ series circuit 7 SmF

(T T3 T

==y

Zr = {(Ry +j0) Il (0+jX)
=R+ jX

R Bx

aff #1f& | EEE



Agam, 7 100V, 25Hz Supply

Xy =0075x2m X 25=43.29Q

-, Impedance = J(50)* + (43.29)°
= 661400 (Ans)

v _ W00
e i L5111 Amp

= Power = 'R = (1.51)*%50
S13Wat  (Ans)

3> | 990 Non Inductive resistance 100V a 8A
Current ¥ 1| @30 & 30uw Resistance 7

¥ 9% Inductance @@ 37 | 3O oess wiyw fifare

S R 220V, S0Hz e} @3 T 1 |
Sol*;
r
il P
SAS
[,
w7
220V, 50 Hz

ﬁﬁmmﬂ?ﬂmﬁmglﬂlwfﬁl
L= /(220)% - (100)? = 196V
xL =22 = 2450

L= {}.DT?'? H (Ans.)

o0 | 9% 240V, S0Hz 9% n C DB s = 20A,
Voltage &% Max" YIoH — CI¥S o Current
Max"™ T Mg | ﬁ‘fﬂ‘ﬂ (l} pf (ii) % Power (ii1)
wf¥%H7 T |

Sol":

wae? frequency = 50_I- Iz

Now, 3% sec 4 phase shift = 360°

” 00 I...F"a‘l]ﬂ iy ?-nq

l- 1] 1] "

“* 500 T
(i) p.f = cos(20) = 0.9397 (lead)  (Ans.)
(i) P = Vicostl
= 240720#cos(20)

= 4510.5 Watt  (Ans.)

oPTIMUM" 3

(i) 2 = %‘3 = 1201
P=1'R

CREEEE=11270 (Ans

22 =RV 4+x?
122 =11.27% + X?
*=4120Q

unmxl

Znlc

)

ap=————=775uF (Ans)

Inx50x4.12

TS

«f 0 /| EEE



Solution:
X, =400
= 2afl.
T X _ %
2x x50

= 2 A273H
Z, =30+ j40+10- ;70
=40- j30=502-36.87

p.Jf =Cos@

= Cos36.87 = 0.8(lead)

NITTIAREES 1, ¥, V, V, aTmIRmw
O, RN (O SR W |

Solution:
Z, =40+ j(60-30)
=50236.87Q £;

10020

Iy = s =2£-3687 4

V, = IR=2£-3687x40£0
=80£-36.87V

V, = IX, =22 -36.87x60£90
=120£53.13V

V,=IX, =2£-36.87x30£-90
=602 -126.87V

281 X & YA @R @ Rmrbm T pf 0.707
2.

lagging @I .
'ﬁmﬁjun
M R

(X )——
Sol™ X =120x107% 2m x 50

/. pa
X L'X{=3?-6g' 10
=37.69€1

; =27.69€1

x‘ﬁzn %50%x314x10°%

Now,
Cos8=0.707
§=45° 45"

(27.69+X)

OPTIMUM®

g r=56]1§1 Ans

DX 7K

musi—h_"ﬁ”
= 17.60™ Ans

21 @ capacitor @ enpacitance 10pF 9
Phase difference 10° 138 220v, 30Hz wRAe
1000} &1 %R Bifice 1 | Fef %4 (1) capacitor
W1 5% resistor (2) capacitor @ power
dissipated (3) pf |

Sol":

R=10000 X¢

— W=

{3
7

220V, 50 Hz e

1

x‘-zus.nxmxm"‘
=318.301

lan[Ei}}' =
tan(8 m_m 3

: L2120 .
1% 100456123183
=0.62<63.47°
(2) capacitor @ power =0.627%56.12
=21.5T W Ans
(3) pf= cos(63.47)
=0.44 (lead) Ans

v | #® & 3 2A Current (60° lag) G a47
Ao coiom V = 200V, 50 Hz 30we@
Resistance, Inductance, Impedance §3 Power
TR 100V, 25 Hz Q|

X
1t 2<-
&,
Sol™: 200V, 50Hz
v 200
I S =
I 2<-60
= 50 + j86.602
~R=5000 (Ans.)
XL= 36 6 4]

L= z_‘_ 0.275H  (Ans.)

gfs 7% / EEE



D1 9% 3.9, 400V System 93 3- balanee Y 1o
inductive load 9 240V supply o) yfw phase . 0,909

SR —

current 2 )
A WY ST MOV WY 9 Ry =307 1107 < 2020

Rurefbs Rl vt v
Z =—~2ﬁ2y =222.210
Solution: | 05094
crew W, ¥, = 400V 0=8428 %
b sy Z=20228428 .
P =24 Z,=R+R + X, ,
im;gpﬁ Z,=121422.1+ /222.1 = 263.29£57.07.
L se =7 p.J = Cos57.07 = 0.5436 ‘
y 400 P =VICost
L .
’ 5 N = 230.94¥ =230x0.909% Cos57.07
P=3V,1,Cos® =W '
:é‘:;jgﬁ.zﬂxﬁb:& 0| W'RI#L-_C Series circuit 200V, S0Hz
= f=cos™ ;},{)!?3 supply & FeC TNV inductor IR A
= § =89° ﬁ!‘lw 314mA current *NeaT ¥ | Capacitor
ss Ve o 41 voltage 300V T R § L 4% T % 3ty ¥
A %% 3 IDUET: 2000-01)
=X, =Z,5in6 ' A " " Solution: Fntﬁ.—h’bﬂ-qcn
¥ = 230.94 S R N '
=24,= > X SmB9 S, Nhwh | ) |
= X, =11545Q Vi i
= X, =X,/ phase=115450 | W current 97 ¢ circuit B resonance circuit 7@
Z=R X =X.
R 1 100W <R 110Y Rated «2f Yol ’ :’
% 5T TR I e et v e 230V Z=R=—"0 6365420
A % 31410
AC supply™ &1 Circuit @7 @5 power & X, =X, =9554140
power [actor ﬁfﬂ'ﬂl (61F SATH reactance '8 X:. . ’;r ‘ ;
resistance 4% 5% 10 | [DUET: 01-02] -
. £ : =L= icfalh =3.0427H
& uri 2xrxS0
; 81 L &% 77 @ DT Power factor 97 ¥ ffy
i e I
£ na
- —Wi—
Solution: Given data, ; 30Q
[, = 19 0.909 Amp -‘E- =10 @! ﬁ{m
110 X, =10R 3400

OPTIMUM® zﬂjjz af% ¥ / EEE




St Ly, e Ry Af @ w9 Supply 3KW am
IKVAR 7 Zy

" A

Q)

a0V, SOH2

W

KY

dvAaAdc

Solution:
KVA =4/37 + 2! = 3,6055

VA =3605.5

3605.5
=530 =1502A

W, P = 3000 [..VR=P]
= (15.02)° (5+Ry) = 3000
= §+Rg = 13.29

= Rp=8290 (Ans.)

wram- 20 = (5+8.29) + (X4 +4.7)
= (15.978) = (5 + 8.29) +(Xa + 4.7
=X +d7= E.E?‘
- Xp= 4160

L= —"I—ﬁ"'ﬂl.'l [II]-JH {Ans}
2rx 50

240
E= 15.05 159?8{1 :

Xg= Eﬂjﬂxﬂ.ﬂ5.= 4.712Q (Ans.)

Sp 11, Vi, Va, Vs @3 e I 41
“ 4 m sa 80 a0
L l|||I'I -—~|‘— \:1 "-v-l-"

r
L

100.£0%

OPTIMUM®

Solution:

Zy =12+ 4 +(3-8)

=16+j(-3)
=16.76|-17.35 Q
100 [o®
| = =5.966|17.35 A (Ans)
16.76 | -17.35

P=1R = (5.96) x 16=569.60W (Ans.)
Z=4+3=5|3686 Q |
Zy=8-j8=1131]-45 Q
Zy=4+jo=4]0" Q
\f|=|13~.=5.966|ﬂ£ x 5|36.86
o =129.8(54.19 volt

Vi=1x 43
=5966[17.35 » 1131 i-45
=674 |~—I?,65 volt

V]=|HZ}

=5966|17.35 <4 |o
=123.34 I 17.33 volt

20| BEs 7 S series equivalent circuit
w1 (Fiee 79)

J_ "]
Xe=4kQ
Ry = 8kQY
X, =9k2
=0
Solution:
Rs Xs
22470 3.5960
«fi 7 | EEE



=> XL =2n/fL.
5
=L= Inxsy V3-9ImH (Ans.)

We Know,
23 = R+ (X, ~Xc)?

(15)"= (15 + (X, - X¢)?
):L'=Xc
K._=X.=_~=5

Xe=2n/c

i e :
C= 2nx50x5 ~ 036.60pF (Ans.)
S Ve =1Xc=2x5=10 Volt (Ans.)

3 | L a7 9w fefy 7y
50 L

:t(‘mT)i
@ m:lpFT

V=220, 50 C/5

Solution:

s FICES-
50
I=F=10A

20 8
=T0-20

=R+ §2
=5(22)* = ()% + X?
=X =21.424 0

b :=
S 2mfC 2m x50 % 200 x10°°

=ty x:xl*xc
= X- Xec=21.42

Z

Xc =15.9150

OPTIMUM®

= XL =20.424 + 15915 = 37.3390)

X 37339
L=2—:}=2“ 550118 H (Ans.)

39| feers ¥ ors Vi ViRV, R afia
R o8 flar o 7

8 10 4
<V, _>|6 Vi —)k'

@le}ﬂﬁmt

¥y

Solution:

Circuit impedance

Zy=8+j10-j4
=8+jb
=10[36.87°Q A
240 |o
o = = 24|-3687° A
10|36.87°
Vi = 8x24|-36.87 = 192|-36.87° v
(Ans.)
V2=10[90° x 24 [-36.87° = 240 [53.13° v
(Ans.)
Vi=4|-90° x 24 |-36.87° = 96 |-126.87° v
(Ans.)
(,r"
> X

*‘ af i§% /| EEE



Z=1R™+ Xc" = \[(10492.8)" + (6722)°
=12641Q

Supply current,

I=3

200
Z = T2dg1 = 16.04 mA (Ans.)
Ve=1IR =16.04 x 10™ x10492.8 =

168 volt

Ve=1Xc=16.04 x 10 x 6722 = 107.55 V

Phase Angle |@ = 32.62‘] (Ans.)

yo 1 Fosr B g¥te "L @1 W R -

Solution:
1202 L
% AL

Given

-

V= 100V 25inmt, WH;

10.89 sinmt

10.89
-J_

0°amp

‘.-a..
kg

1302 -

772
v
s

.-"'""l?_'}'_-.
v-%ﬂ = mm:o"vau
)Vcl{nnw "F .
. =R1+b‘(|_. xc}
5 (X, - xcf 22
= (X - Xc) ='-,U3J
= (X = Xef' =25
> XL=-Xc=15
When,
XL‘“XCES
= XL =5+8

flzl’

OPTIMUM®

(Ans.)

= XL= 130

> nfl= |3

>L=41.4mH (Ans.)
When,

K|, = X¢ =~y

DX ==5+8

= X.=3

> xfL=3 } i

2L=955mH (Ans.) N

K %, B e
}ﬂlﬂﬁ!\mﬂﬂﬁlﬂ? - =
Sl .-f,',ﬂ '

Solution: S g o,

YYYL
=Y Y E?FL
ZIf5+_|(5—2J L u:r\J' ! mT
zgu-s 83 £30. 95:1 HeToco*
5 &
L En1040° o
1 5834309 1715 £-30.96 Amp

2 VAR V[smﬁ'

H}xl ?l 5 5in(30.96)
= 3.31 VAR (Ans.)

S¢1R, L, C a% V¢ MRA 7

Solution:
Given,
| = 2.83sinmt

2.83
. ——=2,¢fﬂ°nm
I \ﬁ P

V = 3002 sineot
V- %.zﬁ— = 30£0° volt

R=EIE -éz'g' 15 (Ans.)

«f = /| EEE



|
=C= =2 .
2xx50x2495  2SHF (Ans)

Power Factor (P.f) = cosb

120
" 240

=0.5 (lead) (Ans.)

Total Power = VI cos0 =240 x 0.833 x0.5
= 100Watt (Ans.)
(i)

—>|- Va -l-—v,,

G
_\r,_b/: A0V, S0Hz

240V Vi

0 2 =
|6 120V -)li':?-

Ve=IR =0.833 x 10=8.33 Vol

1=E=0811
L

- Vi=/(240)* = (120 + 8.33)*= 203 Vol

VJ_ = IXL-:R}_ .:-

2[]3
XL=033.

X, =20l =243.69 0
- L=077TH (Ans)

p.r= 12258331 535 (age) (Ans.)

Power -—-;VI cosd
=240 x 0.833 x 0.535
= 107 Watt (Ans.)

=243.69Q

seidor
.

ya 1 for wrs oo -

150042

ollmeter

12 3ImA

!
LT
[ w0

_‘_”w.._F;_“ ——
o),

(i) Phase Angle

\ M 200v, som:

(i) X¢, R @3 W19 9H- 4
# Voltmeter Connected. - =l
¢ T4 Voltmeter d:scunnm:d Lhk ;uppl]r
t:urnmlt1r "fg, Ve 9 Phase ang[: _ ;.-'

Snlulmn

I--"i

'3

(:) Ve =( zuﬂ}-(lszf 45025%’0“

., 150,

25

—tan ( 132)

[Phase Angle = 49°

(Ans.)

(i) %3 Voltmeter Connected :

Current through Voltmeter,

]

la=1-1
IR=2235-9.7

Vu = IRR

F Vs 132
"R T 13500

- Resistor @2 74 fitu srafis Current

?:

Vg 132
R= I 12582107 10492.8 (X Ans.)

Ve=1Xe

150.25
Xe=

2235x10™

=0

77 mA

12.58 mA

= 6722 Q (Ans.)

i) When Volimeter is disconnected, then

R

X

C
[

— A

—_—

M

I DA

1]
—‘—I._“ —

OPTIMUM® ]’m“

Qo

\_Y200v, som

afi 71f¥G / EEE



cos @ = cos 84.55 = 0.095 lag
P=I?R
=9.52x0.5

=45125watt  (Ans.)

0| TR R-L series circuit @ 10v, S0Hz W Y
CTST ¥, B9 circuit 4 700mA current 93RS
W1 T 8% RS 10v, 75Hz AR 7o T, wNR

S00mA ¥R=d TRRE «R® @1 R © L & 7 firfy
=

Wb
T
“Tl}[lm
10v, SOHz
1" condition; @
V=iZ
= 10=700x10"%/X, 7 - R?
= 14286 = (21 X 50 X L)24R? -eomemeee (i) .
N —h |
+Sﬂﬂm
: IUE§SHZ
Second Condition; :

10 = 500x1073 u.ﬂ_'z:r X ?5!.)1 +R?
=20%= ux'?srl;)’m* 2= Gi)
(u}-{;}'ﬂ! '!ﬁ, *-'J: X '
zoL mzss’ 4n’x?s=x1.* 4’x50°xL?
= L=0.0398 H {A,ns.)
(u} mLagrTH aﬁm e,
202 = 43X 757x0. uaya’ﬂﬂ
~R=69450 " {AHSJ

s> 1w 100 Watt, 120V 3gfé® Lamp rated
A% 240 V, 50 Hz supplyd o « o BT
™ series 4 (i) Resistor (ii) Capacitor (iii)

OPTIMUM®

A K¢

1002 Resistor ¢ Inductor T ¥ T O STH W
R AlE Power factor @ Total Power ?

; H'II'IZI"I"lr
Solution:

(i) 'a\\‘ ‘ wd
--—uw—-+—

Vi =240 - 120
Vg =120 Volt

@:4&9. Sﬂh!

% =0.833 Arnp -

P
In\f

.-.R=%‘=% |44ﬂ{AnsJ L
iy

Total iner R % %
E N <44, 7

4 j;, 39.92 (Ans.)
Pm’m:r Facmr-'"_;;f cusEl' cos0° = =1 (Unity)
3 (Ans.)

s ;mwﬂ\ Qg
g

-;..—;.Hy—.—|-—- Vg —
v

240V, 50Hz

{ii}'

#r,;' =4/(240)" - (120)° =207.84 Volt

= | Xe

07.84
Xc= ZTE'= 24952

120V

\ Waaoy, 5o

«f 7f¥ | EEE



=Vl cosh

=100 x5 x cos 30°= 433 Wan (Ans.)
Power Factor,

P.f = cos30° = 0.866 (leading) (Ams.)

(iv) t =0
V = 141.4 sin (0 ~120%)
=-122.45 Volt
I =707 sin (0-90%
| =-7.07 Amp (Ans.)

(¢) KVAR = Visind

_ 400x16458

1000
=6.58IKVAR (Ans.)

» | 9% 1 9A DC Current &3f%® ¥ @ 9
e WeefTe voltage 4.5v | 4% FOT 9A,
25Hz AR T T FICW GRS voltage
24v T PAfr 3 current, power - pnwer
faﬂorlﬂmﬁn\- SﬂHz supply c'l'ﬂlﬂ:ll e

Lo f

-+ Averge Power, P = V] Soluition : '-'-ﬂ%-‘: > Lt
=(=122.4) x (-7.07) s, ~ Coil
= 865.7 Watt (Ans.) ;

b1 420 1-9p Motor 7.46 KW supply 400 V, 50 e Iﬂ— 4.5¥ —bl

Hz| ¥ S5 9ot 85% o0 o P. 0.8 Lagging & 9

W : =

(a) KVA Input : @

(b) Reactive Current when Dc supply- DC wi=0

(¢) KVAR V=IR Xy = 2nfl

bt 7, 4.5=9xR =00
Solution: [ W2, R=0.50
We Know, %
O/P
Efficiency =7 Sin,
d Uiﬁ it S,
7 ik Gy
.Vl cosf = 8776.4 Watt
| 87766
= 400x08
= I '_2?'43 AIT‘IP A, Z?=R1+x?
(@) KVA I/P=VI 3 .
: e A,2.6666°=0.5+X,
~ 400 x 27.43
i = 1000 A.X(=2.61930
2 =10.97KVA  (Ans.) W91 50Hz “remy creN . |
tb} Reactive Current = Isin6 Xi = 2nfL
=27.43 x sint = 2nx50x0.0166
= 2?.43 X 'ﬂﬁ - 5231-1
= 16.458 Amp (Ans.) .
cosh = 0.8 I= 0.5+j523
sind = 0.6 =9.50£-84.55A
sifé | EEE
OPTIMUM® E 67 | Z ? /




j=—= . i=5253.13 =13227 Watt  (Ans.
N i=5£53.13° Amp (Ans.)

Ckt @2 Complex power

LBy =iZy=(5£53.13%) x(6-j8) =V =50x271 =13535 VA

Ep = 50 £0" Voll| (Ans.) wed = |22 = (2.71)° x 18.43 = 135.35 VA
(Ans) .
© | (N5 932 MEBT Absorbed and complex N.B: Load u Power Factor '
power ¥ Tq7? [Same as DUET: 12-13) P.f = cos (36.87")
P.f=0.799 {E:aln;i_ngj_
Solution: 1062 100 Ckt @2 Powerr Faﬂtﬂ:’ R ::_ : A ; :

iy P.f = cos (12. 52‘)
= P.f= 'I]‘B'Tﬁi (lagging)

— iload a1 @ Fﬁﬂ CKT &% V= 1414 sin (ot

50v2Sinut V —21:.’3]? 1=7. ﬂ?sm{mt—-ﬂﬂ} Amp, 0 = 314
S0Mz Rllu o !
Load <% Impedance A
Z. = 8-j6 {1} thur dmgram 7
= Z, = 102£-36.87°Q {u) Phase angle € Impedance
Total Impedance s . (iii) Avcrﬁg: Power @ Power Factor
Zr=10+8 + j(10-6) . (i) t = 0 O D T
=18 +j4 R N ", Solution:
= Zp=1843 Z1252°Q PN g, 0, A —X
By Nita - 200
yoSh2 £, <
SNy N A veno (1290
hﬁ(‘& -%:I- o,
Total current (1).5 > W25 B Phasor diagram
1=2. ?I/_’-—IE 52° amp (Ans.) Given, V = 141.4 sin (wt-2n/3)
Load 41/ bsorbed pﬁg:er Vo= B2 _o00r
AP ER= X ®) V12
: =58.75) Watt (Ams ) V=100£-120 ¥
w a9 Cﬂmplﬂx pn‘.}WEr 1= % . sli_gﬁn A
ﬁw Pz, =@ 17 x (10) .
=?344VA (Ans) . Z=i =M
B Z=7="5z-90°
Ckta= ﬁbsurbed power

=20 Z-30°Q (Ans.)

= V| cos® = 'R
(iii) Avarage Power/"Tg *eum

=50 x 2.71 cos (12.52%

«f5 7 | EEE
OPTIMUM® Tjjz




Now, AM = (55 - 39,62) = 1538V LR

S Ve=IR=—
Now Applied Voltage : RHj(Xi-Xc)
V= OA 1+ AM . ={_5'D£3ﬂ'ﬂ] {Efiﬂa)
VAT A (6 +j(9-17))
= /(25 - 5.5)? + (15.38)?
=30 £83.13°v (Ans.)

[V =34.16 Volt] (Ans,)

CVLEIXL= £
Coil @2 Power loss, P = I'R TR R(X-Xe) 9

=(0.345)" x 15.94 _(50430%) (0 4§9) . L
e ] o 6+i6-, b
= 45 £173,13° Volt "

81 Supply Voltage E = \E (50) cos (wt-60°) E}E %
T A TS Vg, Vi, Ve, Voltmeter Reading SVe= fxf::m _
FE XA 4R Vector diagram Wi | e )

(504300 (o - 1)
Solution: ; (6+j9-17)] &

6Q 170 SN
I =85 Z-6.87". Volt (Ans.)
R L C
E B ~. Voltmeter Reading = | (JX.-JXc)
WS _ Xy - iXo)
R, R R +j(X -Xc)

_ (504307 (9 - i17)
[6 +j (9-17)]
=40 /-6.86° Volt (Ans.)

“ Power factor,(P.f) = cos(53.13%=0.6 (leading)
wegg Supply voltage @ current 92 %0 52 angle

% p.fangle
-.0=83.13-30
=53.13
Py Vior Dingrom
| | Y ¢ | TREDT 242fLS I i = 7.07 sin (ot + 53.13°)
E =42 {5 i‘.}} cos(wt-60°) PV E, Y e

=\[2 (50) sin(wt-60° +90°) Sokion:

=12 (50) sin(0t+30%)
£ 260

V2

E =50 230° Given, 1= 7.07 sin (wt+ 53.13%

«fii 7% | EEE
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Solution:

0 X

caEy current voltage 2&%
(B = 55 10 =45") (*regA =g |
oy, XuXce
. Xy =L =3000 x 0.01= 300
o 5
. tanf =7
X=Rtan45°=R

400

Now, ZH%zﬁL;z 5 =830
\2

We know, Z'=R?+ (XL‘X_CJ:E-..:

iy

= ZI = Rz o x: .r i T{.a
-7} =R+ R?

T

= 22 =2R¥"

”‘_;,"“. R= ‘J,i.. .Ji —
g D,

"‘" K-KL‘}:{; ;
%‘ X - X 3{j-zn=mn (X =R]

Xl = 10.4

‘"‘Z‘J}f&‘_}.:_.___
o—1l - . Al __.my
T xfx 10 w@x10 3000 x 10

(Ans.)

OPTIMUM®

" :AACBS:

>Tall

o | D sravigs Voltage e Coil @t Power
loss 37
Solution:

0.345A

- v '-
e

- — -

1.|'¢=55"|.|"

Here,
VL= HB
OA=0C+CA
OA=25+CA

SAAOB TS :

(OBY?=(25 + CAY? + (ABY e 0]

Bay(BC? = (CA)* + (AB)® oroceiernen (i)

~_Now, (i) - (ii) We get,

— (25 + CAY - (CA)? = (50’—(40)
= (25)2 + S0CA + (CA)? - (CA)* = 900

= 50CA =900- 625

275
=CA= 50

[CA =5.5 Vol

=Vr=3535=IR

I
SR=g355=15940

Now, A ACB e :
(BC)! = (CA)' + (ABY’
- (AB)* = (BC)’ - (CAY’
- (AB)? = (40)* - (5.5)
- AB = 39.62 Volt
=V, =362V

«f1 7% /| EEE



fcﬁgmvgm Poblem Solution
eries Circuil) y | g v

& m 3
e ) Z Gi) 1 Gii) Vi, Vs Vi
(iv) Pactives Pnppnn (v) FJ

o
<
- Solution: 0.2H 100pF
2

U_!‘W SOHa .JT‘
' ..-livl"nl

cos E. V] " kW
We Know, . ~ g
1. X,=2nlL (i) Z =R+j(Xe- Xc)
1 .
2. Xc= =20+ (628-318 :
Xc=201C 20+j(62.8 -31.8)

3 Vi=Ved+ vl =20 + 31 =36.89 £57.17°Q (Ans.)
4. Z=R+jXi-Xo) {"” v _ 2040° ’
5. zl = R: T (xl.."x[!)z z 35 39 1557 1?
6. Vi*=Vii+(Vi-Vo)' | =5.962£-57.17° Amp (Ans.)
2 : (m}vu IR = 5.96 x 20=119.2 Volt (Ans.)

: V= 1X, = 5.96 x62.8=374.28 V (Ans.)
8. Ve=1Xc=596x31.8*= 189.52V (Ans.)

o X . ;Y [“')F;LM 'JICOSG
9, Presciive= I Xh—vlsmﬂ [m "JARI e =220 x 5.96 cos (57.17°)
RHER =71086 Watt  (Ans.)
10. Pypparcat = F'Z = VI [m VA] Pagp = VI
11. KVAT = KW' # KVAR’ =220 % 5.%
i =1311.2VA (Ans.)

12.R=2 cmﬂ’
13. X=Zsin0" [””’{_::::E””o] Y
14. Rucl;ﬂ Factor = smﬁ = 0.5421 (lagging) (Ams.)

1; Pure ruuf;ve ckt 4 cusEl E
15 cosB ﬂ#ﬁMﬂTMlmﬁwmn

1}' 7.0 91 © 'ﬂﬂ‘ W w o power factor
: ']nggllg mnﬁﬁﬁmmdumﬂ.

1 9&® R-L-C fifie ¥ etmigs Voltage, V=
400sin (3000t — 10°) Volts 4R gk o
102 sin  (3000t-55°)  Amp & b
Resistance (R), Inductance L =0.01 H

18. féﬂ a7 0, Iﬁ oifes T power factor leading
ﬂﬂﬁm Capacitive. Capacitance (C) 03 7@ Sommeft T ¥
A

19. KW=KVA cosB
- 20. KVAR =KVA sinf

opriMuM® mz af 7% | EEE




Polar form : Z 20 =R +X; z’ian"-}ﬁ

R
¢ R-C Series Ckt (Pure capacitive) :
R c
S
‘_-b-lo— Vi =i
")
Wy
Va=IR
V=12 Ve e
From Vector Diagram :
Vi= Vel + Ve
= (1Z) = (IR)* + (IX¢)?
= Z2=R + X
s Z=RT+XS
R I
L
P
Z Xe :
i

i v
i"_"‘-\-\
Y
n 1 w
n ;
- >
\
\ J
5 ;:'

Rectangular form : Z=R- iXc

o
-

- aXe
Polar form : Z.zit.p_= R™+Xc¢" Ztan " p

N.B| Pure Inductive/Capacitive CKT ¢

Voltage and ‘current @3 TOFS Angle ("&') or
90° T 9N j @ SEDT 9 T | WA i W
T T T |

OPTIMUM® > 6 |

¢ R-L-C Series Circuits (Pure) :

From the vector diagram :
Vi=Vgd+ (V- Vo)

{ -

N SZ= R+ (X - Xof

"5 7= [RTA(X, - Xo)

|
Xl Xy
; i
Z (X-Xe)
ol
R

Rectangular form : Z=R +j(Xy — Xc)

Polar form:

o (X = Xe
720 =\[RT+(X, - Xc)* Ztan™ LLR—I

M
i v
m_"l. Vi Ve .
\\‘_,‘j \'\ f '-,‘
o] nfly ‘t n ': e
L] !
F’\ r“\ ..r'l t
..-'JI \1. —— # A --"J‘l
-—‘ afi 71f$6 / EEE



361 AT Wavel . - : —
i |__AC Series Circuits

%)

e =100Sin{at +30)-50Sin{3ax +60)+25Sin(5ar) ¥
3) i = 20Sim{ax - 30)+158in{3cx +30) 4

L2 F
@) e = V2 x81. Sinax =114.55Sinan v
%) i =26.9Sinat A

+ R-L Eerie& Circuit : (Pure Inductive)

SIS (SR S NS A19-4fm »
GG AT Wr@ ere,
qﬁ?ﬁma mj{ﬂ'i” ! V => Applied Voltage
. il bk Vi => Resistive Voltage
R Al 9 e VL;?Inducﬁvu Voltage
I 3{3{%‘@ e [ = Ckt - @% Current
WCW oIdl 0 =5 Voltage @2t Current @2 59731 Angle
HARAE 92 m P auq| g, 1
SfSti 3¢ @ @9, AW VesIX,
CSTITAa st e o zafea |
T TS R YR (@ (ST O
TRER VW OTAE THS A | A o
e o[ Qs 78 e K
AR 7 WL G A @A i \ —o
Fee ARE T wE @ e jﬁ‘ ‘f,ﬂ !
FAR TR BTSSR A, J \_\
o e o A e W2 ko
2 miﬂﬁkﬂﬁt URES ﬁmﬁﬁ Now, From Vecturlhagram
}a orefer™ V2=Vl + V!
3 "? : (7331 wifwl: o) = P2 =R + I’X/
& j ::ZE=R1+X:_1

s Z=ARE XL
Rectangular form: Z=R + )X,

OPTIMUM® "mr «f 7% | EEE



v e 3Sin{ar ~150) ¥V
Wt | cowvw v oaw el | 10°leading @ WY S
oeba v el j a7 oo | 107 lagging @ S0E |

o = 2x 3t 4 Sx 1 T AREEESM  Waveform @@ TG
Sinewave frfy 31 By
@ = angular velocity = 500rad/ sec Solution: .:J,; ;
T=2=2 -6283ms i nebbasiarc b, W, - N
[VH) Sm e= E” + E“'Sjﬂm +{-rt }+ EHIS.‘"{‘# +al)+-":"' F
f=*1*=-—l—-1591549Hz + EyyStn{wt + @, )+ — =557 G, 4
I 6283mS T AR ore @ RMSWA
yo | FE® waveform T phase relationship EN (5 FlE. Y%
: E-= ¥ “'] +(7’ﬂ- Ry
onere 5)\E) ) R

¥) i=3Cos(ar +10)4 OR v = 2Sin{ax - 10

~E=E,
%) i=-2Cas{wx —60)4 93y = 3Sin{ar ~150) )

A wave 98 RM.S mﬁ!E B

Solution: ezme-f_Smaf—--“':-"[f)
%) i=3Sin{ax +10+90) A % power factor lagging T
v=3Sin(ax+100) ¥ A Li=N2x] .S'm(nt Q)-———-- (i)
—3'- y ! A .- *--_. 3 v q.'ﬁ Delayed full wave rectifier 9%
| : e average value maximum value &% W&¥ | Delay

-

--I a7 " R angle Ffr s
mu' W . "' Solution:
: T

=—| i Sind-do
=E® i corve v 9% G0 110%]leading 9 TR WA H.L"

(STOoE vmﬂmm ] 10° lagging 4 SHE | =_f_-.[_(‘_'mﬁh'
5
) = ’f{—l}(msn - ¢0s 8)
I' =i sinf
¥ W oMy x 2 3n 3
: : Ei
. y Now, :.E;_=_-:.( 1)(cos m — cos 8)
i =2Cos{ar ~60-180) A =m"" "‘{ —cosT + cos )
i=2Cos{ax ~240) A 28 = 55.19°
i =25f’iﬂ -240 +9‘ﬂ] A S Delay angh:, f = 5519°

i = 2Sir{ax —150) A

5 gfs mf§® | EEE
OPTIMUM E 60 |Z




«25.10.£3233" Y

. Resultant Voltage
¢ = 25.10sin (wt + 32.33%)] V (Ans.)

»1 fsr wfel Reo ARF +9- Max™ Value,
radians , Angle.

(i) Ssin (2xft - 1)

(ii) 2sin (ot +2.5)

Solution:
(i) Ssin(2=ft-1)

Max™ Value =5 (Ans.)
Radians = -1 (Ans.)

7 R W G = Py = 3,142
7 @7 TR Redffire =180°
. n e = 180°

:Iﬂﬁm“@

180)(- :
T "'l fﬁm:%"ﬁ%‘i—u =—5?.23° _ i

Angle = - 57.3° (Ans.)

(ii) 2sin (@t +2.5) e
Max™ Value =2 (Ans.)
Radians=+2.5 - (Ans)

7 e = [ 80°
. IEU
aﬁim-
180x2.5

[_‘-]f%m —— I432° Aﬂﬁ-}
2 3.142 (
Angle = l43.2° & (Ans.)
So | TR WICE, f, =Iﬂsin(wf+§-) R D=

5ms(mt+%)ﬂlﬂ a3 sfa i+ aGq rms
w17 2f&@ =71 [DUET: 02-03]

OPTIMUM®

Solution:

, " n R
Iy =55m[n-.f +~2— I *2—}

iy = Ssin(wt +180)

i, = 10sin{wr +45)

Si=i+h

=10£45+52180

=7.368£73.675. A A
~i9 rms value= 5. éusu - Ly

55 | ¥ T i) R i wﬁmw MW
T 3 - ¢ *

i, = 10sin (314t + n/4) amperes

iy =8 sin (314 t - #/3) amperes '

W+ (a) iy + iz (D) i,._{f- i O TAEF i =
l_sié (314 £ ¢) Wmm

Su!utlun,

i =1nsm{3|41+nr4) = 10]45° Amp

z= Bsin (314t -n/3) =8 ‘#ﬁﬁ“— Amp %

Now,_

(a) ir+ iy =10 [45° +8|-60° =11.08 [44°
i =i, +iy= 11.08sin (3141 + 44") Amp

(b)i=i ~i,=10]45" -8]|-60° = 1433 |77.62°
i =14.33 sin (314t + 77.62°) Amp

331 e wave 97 frequency ffa s
7%, angular velocity = 500 rad/sec.

Solution:

aWaWa\

n 2 Ix

%) w = angular velocity = 500rad / sec

=2 2K 25T
W 500
fede L =7958Hs
I 12.5TmS
““ «f% #fé6 /| EEE



100 -
= x [—cosn + cos07)

Lave '='!Eg =318 Amp

02827 = 1= 100 sinh
We can write ;
R.M.S value,

( dﬁ')

.\[

- ‘\IL%LL 2sin’0d0)

i
= -\f U 1" (1-cos20)d0

[Zsinze =1 - cos20]

nh

[sn

sin20_
i

( Iﬂﬂf
4n ®-
(100)°
"\ 4
We Know,

=50 Amp

R.M.S Value
Form factor (Ko = Average Value
50
Ke=313
Ki=1. 5_?_
since, i =l sind '
i = 100 sinB

-+ Max™ Value
Again, Peak factor, Ke= M Value

F- i - —=

4) oofr ARGETEE wave R I FH
Average Voltage and effective Voltage.

P
Vi = 5 f 100sin0d0

" T I-cnsﬂl

Ve = 27.2 Volt

{Ans.}

Again, Effective Volage,

Ver=

1w
= V= (100, f{'l"—,cﬂsiﬂjdﬁ
4n 2 .

sin20 "
= \/_ o

G

A T onidiiiante
= i{mu}sm g;&_

1 ]

\JLPEL [‘ﬂ"t""i .2 2]

j ! 31: ]
4n 2
(Ans.}

_

v | {55 Voltage,
¢; = 20sin ot
¢, = 30 sin (ot — ")
¢; =40 cos (ot +"/¢)
et %5 MRED T IRT 9 Resultant Voltage.

Solution:
¢; =20 sin ot
=20/0°V
¢; = 30 sin (@t -1l)
=30 £-45° V

ey =40 cos (wt +"/g)

= 40 sin (ot + 5 +90°)
- " *
ok = 40 sin (ot + 120°)
Tt = 402120° V

| Now, e= e tepte

l' *6; =2020" + 30 Z-45 + 40 £120°
" t
? «fi 7@ / EEE
_- OPTIMUM"" %
£
|



= 2af = 100r
=0=50C/SorHz (Ans.)
Phase angle (0) = 30° (laggings) (Ans.)

[N.B] & Redte o (+) w1 e 1% wawd =y g
o il AT o W wR

8 11 =200 sin (100nt — 30°) wave ® vh¥) Rz
Amplitude or Maximum Value, R.M.S value,

Average value, Frequency, Phase Angle fify
Rl

Solution:

Given eq", 1= 200 sin (100nt-30%
Max™ value, (1) = 200 Amp (Ans.)
R.M.S value ([ms)= %“MI 42 Amp
(Ans.)
Average value, T 7
. Tm- 0. 636 X I
= 0,636 % 200
= 1272 Amp (Ans.)
wer, ot=100xt
2 2nf = 100n
B . f=50C/S (Ans.)
Phase angle (0) = Jﬂ"-(Laggiﬂg]

|N.B;:nﬁf's§r¢m:ﬂ (~) W (A O SEHD T G
o fella (9% (40 IS WA

¢ 1 % q@® Voltmeter Generator 9% Diffme
anstifges wecant s cerneabag Voltage wave
vyt -

V = 200 sinwt + 100 sin3mt +50 sinSwt. TW w3
Voltmeter reading 3% 2803

Solution:
We Know, Voltmeter reading R.M.S Value ¢ 'Hﬂ!

|
R.M.S Voltage,

V =4V3 +V5+ V'

200 ;100 505
3‘—":’\/(\& Hj‘)"‘f\r

= 'V = 162.01 Volt (Ans.)

4 "Form Factor" and "Pcak Factor” ¥f3x +x

"I'FE'ﬁ Sine wave ‘ﬂ.’lﬁ

Sﬂlutmn. _
i
=083l
0 L m 3n t
From fig :
0207 = 1= 100sinQ
202 = i=0
fofers T=2n
We Know,
1 g 2
e==1| id0

IJte
= ,:. ([ ido+[""ide)

_]E[I 100 sinfd0 +]’ 0.d6]

2
=EIEJ 100 sinBd0
; lg'- [- Coso};




1 R Voltage aR current @3 6w w
400V & 20A. 50Hz supply @1 #Rs qofd cki
MIE WiE 2, ARG RIS 70T 1 = O e
TIRWAE A 283 V & 10A. Ty 1 sufde firs
™ o e 33 (i) ¢ ooy Voltage a3t 318
¥%1 (ii) Absorbed power.

Solution:
We Know,

In general expression for A.C voltage is
V= Vigsin (08 + @) coovrvnrnnn(i)

Where ¢ => phase difference.

Now, =0 putting eq" (1)

283 = 400sin (w.0+q)

¢ = 45° nr%

I w

Gm:n data :

Vinax =400V
Tinax = 20A
v =283V,

- . . _p- ﬁ .
1 =10A
f=50Hz
w=2nf=2nx 50=100n

(1) t >t Voltage

- OPTIMUM®

“Solution:

K

v=Vosin (0! + @)
v=400 sin (100t + 45) (Ans.)
Again : = 0Ty
1= |y sin (wt+ @)
10=20sin{w.0 +¢)
e =30°
t 7% Current %,
i = 1y sin (01 + @) b
i=20sin (100nt +30% (Ans)

(ii)We Know, Absorbed power,P=YI cosf
V. 400 i, 207

G R B 1
:;P—-% x%cﬂi{lf}
[0 = 45°-30°=15°]

|P = 3864 watt] (Ans.)

w1 v = 200sin(100xt + 30°) wavel® <) Bg
Amplitude, R.M.S Value, Frequency, Phase
Angle, ffraay |

1

»

3,
VA

"‘”-eﬁ o

Given eq", V =200sin (100nt +30%

\

Amplitude, (V) = 200 Volt (Ans.)

200
RM.S voltage (v) = E = |4].42 Volts

Average value, 1,,.=0.636 x I,
=().636 x 200
= 1272 Amp (Ans.) Wz, ot

= 100mt

a5 7% [ EEE



¢ owR 73 o4, Fros il 1S inex worsy
bl
e
wfa, faors snenBOTITT
Supply voltage, v=V,, sinwt @&t i=l,, sin(wt +
90)=coswt
P=vi=V, I, sin wt X coswt
""‘ le (2 sin wt cos wt)

*V“I',,, (sin(wt + wt) + sin(wt — wt)}

= VIsin 2wt
o ARTEOT o "G e,

1 i
e J," sin2wt.dwt

. Mizn
in 2 0

Vi
- —;[cus-‘m- 1] =
“P=0  (Proved)

¢ ote v, TRow G e ay, P=VI
i &, p
faos Gt cvaa SIEERE e,
P=vi

= Vil sSinwt X sinwt

L] sin® wt

=VI(1 — cos 2wt)
opef ARCFT T MG A,

1 p2x, 00
P’EID (1 = cos 2wt)dwt

VI 5% sin 2wt q7n
= — fr—— 0

In
_ %[(Wf ﬂ} _ sin 4x—sin l'.ll
C=vio
 P=VI . (Showed)
% 7R SR (AC fundamentals)

1. Current equation :
I =Isin (ot +0)

agiA- | = PIACCY TEHAF T
Imzwmm

= Aty AW T +Ve

e ~ Ve e A |

OPTIMUM®

STHS

w = 2nf
2. E.M.F. equation: e =E,sind =E,sinol

3. 1,..=-!\E

4, L= L11 X Ly
5, L=0.630 x Iy,
6. [|-H= 0.707 ]nm

7. form factor,
_wtean 0707l |
Ky="Tgam 0,636 I
8. Peak factor, ks y
it *an [ll.‘l

9. Average or lee puwer.

P =V ms lems €080
| 2fi Awos T 17 SfETw FW o ¢ = 0.0025
s T aR I, = 20AMp T T srenfie
et 7 5 =%, 7o rgm 50 Hz

Solution:

i )

IB1A
# 20 A

O 1€ :
a5

Positive maximum value s zma w0,
i = lpax COSWER
= 20x¥2 X cos(2m X 50 x .0025)
(Angle in radian)

= 20xv2 x cos (2n % 50 x 0025 x =)

- (Angle in degree)
= 28.2 cos 45
=20 amp (Ans.)

k4

«fy 71 | EEE



= 1.988 KVAR

Leading KVAR taken by cach condenser is

1.988
i g 0.66KVAR

@1 3~ SOHP 440 volt 50 Hz Induction

delta (A) @3 s

VAR/Phase = ¥, I, sin 6 = I, x &
= ¥ x 2nfc

3711470=4402 x 2 x50 % €
motor C=61.022 uF (Ans,)

89% wwem g 0.8 lagging power factor «
W WT 1 ¥ KVAR 8 ¥ microfarad L L) PR

Capacitor Delta W1 Star q YT T P 0w

power factor 0.9 lag 9 8wy ;

Solution:
power output = 50 x 746
= 37300 kw
= output
n= l'n_mlr

= 0.80 = 3?350
input

__ 37300
Input = 25 A1910.112 w (Ans).

490112 w
A B
C
cos@;, =08
8,=cos~1(0.8) = 36.869° D

8, = cos~1(0.9) = 25.841°

BD _  BD

tan6, = A8 0894191012

BD =41910.12 X tan 36.869 = 31431.564 w

BC
tan; = 41910.112

+BC=41910.112 X tan 25.841
=20297.151 w

-+ CD = BD - BC
= 31431.564 —20297.151
= 11134.4126 VAR (Ans).
VAR/Phase =ﬁ3‘;ﬂﬁ = 3711.470

OPTIMUM®

Vilphase = I, x I, sin@

Ve 2
=hxy=h

3711.470 = (%3 X 27 X S0X €
C=18306uF  (Ans)
¢ RSROR @ e | Purely inductive 7RG gz
ﬂ?ﬂﬂmﬁﬂ? (DUET: 07-08]
% ¢ Inductance ¢ I TrwER Y7 T current
flow 31 ¥ afebr ZPigfTs < @A 3R i
Induch_mcc?m |
Purely inductive 1R @ power factor &3 ¥ o7 |
¢ o 79 ;o Tobs SR sewr weiow
44: 3
ufz, s Tefle 65 Supply voltage,
v=l, sinwt

Q% current, i= I, sin(wt — 90%)
P=vi

=V Iy sinwt X sin(wt - 90)

=22 sinwt x sin(wt — 90)

= == (cos(wt ~ wt + 90) ~ cos( 2wt ~ 90))

= - %cus{iwt - 90)

x 2nfec

=— F";" (cos 2wt cos 90 + sin 2wt sin 90)
- S b
= —Vlsin 2wt [90Tg, V—-ﬂ,f = ﬁi
of ARTTTTR W TG “feUm,
P= J—j“{-—ﬂ sin Zwt. dwt)

5 P= —[‘“z'"l
= P= ;;lcusihr -1}
= P=0 (Proved)

«f#t 7% / EEE
z 54 ]:}7




= 1440 kw

tan @y =—

=» BC = 1440 x tan53.130°
= 1920 KVAR

tan Pl ———
P2 = " Yokt

=> BD = 1440 x tan25.841
= 692.3948 KVAR

D = 1920 - 697.3948
=1222.605 KVAR  (Ans)

KVA =F= 1600 [An!'}

O 1 @ FENER 0.75 lagging power factor @
2200 kw load %7 3@ | 1500 KVA a7 qaf
Synchronus motor s %R 1200 kw load
HTF FA 1 T EIE power factor improyed

AW O I A LF nmwpumrfauwn;:

3, e Be Ay
2 g1 KVA 397 !
. Synchronous motor 4% “eT¥ factor 3¢ 7

Solution:
A 2200KW B 12006W 5
8,
8,

1500 kva~] B

b,
|.'

C 1200KW

iii. Synchronous motor @3 power factor, cos #y=

1200
- Ans.
= 0.8 lagging.  (Ans.)

ii. cos@y =0.75
8, = cos~1(0.75) = 41.49°

_ BC
tangy = —2200

BC = 2200 X tan41.4096

= 19402176 KVAR

we get from AFEC

EF =v1500% - 12007 = 900 KVAR

DE = DF— EF =BC - EF
= 19402176 -900 = 1040.2176 -

KVA = /(2200 + 1200)? + (1040.2176)?
= 3555.56 (Ans).

i) power factor 5% w4
220041200

c0sdz = e

= 0.95624 lag'  (Ams)

81 92l 3 avm SKW Ysieda Gilteas e wIis
0.75 wibie) T6%] ILREEE G0 INBBT AN
S F419 ¥ AR 87 0.9 Wi T o4 o
¥ KVAR mmwwmmﬁm
|

Solution: _
Original p.f = Cosg; = 0.75 {lagglng'J
Final p.f = Cosp, = 0.9 (lagging)

=Cos '0.75=41.41°
=Cos'0.9=2584° S
s 3_‘-.‘.
o > - SKW
o [ b il Motor

s
/A

L

0 KW A

i
' K?ARJ

Leading KVAR taken by condenser bank
=KVAR, -KVAR;

= K Wiang,- KWiang,

=5 x tan(41.41)- 5 x tan(25.84)

afs wf& /| EEE
OPTIMUM® E 53 K




HELE] power factor =%=ﬂ+8{n*ﬂg) W

iii) T WA Q@ current, voltage T 36.87° Freg
L

iv) 22 inductive 1% 9 andem

© 1 AC circuit & 37 power factor 9% Syl g
S ¥ 1 [DUET: 01-02]

B&¥ ¢ AC circuit @ ¥ power factor 92 wfaaerm
s to W e

i) Power factor 3% =™ system @@ current
& e 3% om

it) Current I Cu loss s |

it1) System <3 e g «m

iv) Rreatai afebiem loss cars wm |

v) Voltage regulation 3% «m |

vi) Load wenfre wm @ awfe <5 memw
FEEA 4 |

¢ Most Economical Power factor 2 T8 ¥R Power
factor 355 = qfis uéiws wrm 5@ Power factor
@3 % ¥Fe® Most Economical Power factor 791

Most Economical Power factor «3 1fife= sm'i

)
KVAR;

KVAR,

_

Most Economical Power factor,

Cos®, =~Jl-Si_-'i.1:9|

g =m'fﬂﬂm Ll ERLE g
g, =7eenias “A1GuTE THE ST

S| W ﬁﬂw 0.8 =mfir «meum@ factor 4
1200 kw power YRRAIE ¥ TR 1 & P AR
szt factor (¥ % W BT FICE A ¥ KYAR
Synchronous condenser leading 4 7IF TAE

?

OPTIMUM® > 51 1S

Solution:

T e,
cosp =08
@ = 16.8066

1200 kw

s |1

lagging KVAR

KVA

Y kvaR
--tanﬂ—?ﬁi"-ﬁ—ﬂi =
KVAR o

= tan 36.866 = ——

= KVAR = 1200 x tan 36.866

=§99.8724%900
900 KVAR wma# Sychronous condenser leading 4
mEmEE TR o (Ans)

3| T FeEm KVA = 2400 s power factor
0.6 lagging | Power factor T 0.9 lagging 4
g% wws ¥ KVAR 47 Synchronous
condenser TIYT FAE TA?

o S AR A KVA 397

Solution:

TAET WIS,

cos ;= 0.6
@= cos~1(0.6) = 53.130°
cos8,=09
#,= cos 1(0.9) = 25.841°

B
- \9 1915_".:
x{f}u.‘u'r--,j:;T

KYAR =7

:

Now,
AR Al

cos )= 37 = 2400
o> AB = 2400 X 0.6

aff ¥ | EEE



(x) 200 = 300 sin(2x 1 80x60xt+30)
[=5.46%10" sec (Ans.)
(xi) 150 = 300 cos(2x | 80x60x1+30)
t=0.00138 sec (Ans.)
(xii) V=300 cos(2=180%60=0.001+30)
= 186.34Y (Ans.)

(x1ii) Wave diagram

aan

EINY

(xiv) vector diagram
/(("u’
0
fores =

< 93 ST FATHT rms WA Fif w7, qnate

10A DC ¢ AC 3135 97 1065 %17 10A |
Sol™

loms = .’Igc ¥ razr: I
4]
lae
= 2 4 (10}
‘m +(ﬁ)

=1224 Amp  (Ans)  lu

* @& pure inductive coil 9% inductance
15.9Mh Voltage V.= 100 sin 314t + 75
sin942t + 50 sin1570t T Resultant current
9% IR 7 9|

Sol":

xLl = f.lJ'Ll =314 x159 x 1*}-3 = 5fl

Xiz = wly =942 x 159 x 1073

= 14970
Xi3 = wly = 1570 x 15.9 x 107*

= 24.960Q

I, =5=20

Sy = ED 5|n[314t -E)
iy = = = 5sin (942t - 5)
i3 =-%-25m (15?&.': —;)

op'rlmum’“

25K

. Resultant current 70#%4 = 20 sin (314:; - lz') +

Ssin (942¢ — 3 + 2sin (1570t - 9
(Ans.)

Power factor Improvement

Power factor 3 T3 Power system @@ FT e
(KW) @3z werre #amr (KVA) a2 mrnm Sysmm G2
Power factor 9071 | .

System power factor = A
KVA

Power factor Seew 3 feafs B+ Puwr.r factor &g
T 2

%) Static capacitor Bank <<z 3

1) Synchronus condenser T2 W

) Phase ad vancer T3 ¥

S 1 9. By nonts 1% e (i) WS Newm
@ (ii) s qroma g7 B9 fF dul «ur.
[DUET: 07-08]

Solution:
AC circuit @2 power factor @8 W3 FHA q
(1) Active power a3 1% 2TS
i, let [=5A, V=200V g CosD = 0.8
P=5x200x0.8 =800
% p.f = Cos0 = 0.9
P = 5% 200%0.9 = 900H
~-Power factor &% 1% 64 Active power 1T |
(i1) Reactive power @ 17 2 | (i,
Cosf =0.8
O=5x%200x Sin(36.87) = 600VAR
Cosb =09
0=5x200 SirCos™0.9) = 435.88VAR
Power factor @3 ¥R 6 Reactive power 93 T
A |

21 93 @5 ARG 97 e wila 80% v, 3wre
& @m [DUET: 01-02)

Taz ¢ ol 9. MG aa e wke 80% =i
TS &1 (Y, |

i) 220 93 inductive MRIT s Tz |

«fs afé | EEE




v E

> >
Z=R+(Xi-Ke) [X) = X¢)
=>L=R

9% way Current and vollage @98 Phase IR
¥ 1 um w Sory W Angel zero. So, P.f = coso”

=1
¢ Power : =4 st Vollage 92 3iede
wIPs Power 991 501 s P = V]

Three types of power :
(1) Active Power.
(i) Reactive Power,
(ni) Apparent Power.

Active Power /Absorbed power/

Average power : @A ckt @ 23 @ Power I @
OIF Active Power 3m | @@ ofiée samgg Active
component 3 voltage a1 o1 T3 Cki 97 Aclive
Power “fvem U | 3SR Py, TR 074 20 40

P:clim: = VicosD

B a3 Watt or kilo Watt.

1.Cosb

ouis’]

Reactive Power : A/C &=iza @ =1 vollage 43
#Ee wveid SREM @ ORI current @3 Reactive
component T | Afcl'm &% Reactive component
@ voltage W o9 T Ckt @7 Reactive power e
T 1 T Preactive T ST T |

P, escive = V1 sind

2w7 9% VAR or KVAR
; 1.CosB
{Muvcfumpnmril}_
0 ? 'é;
i
g

OPTIMUM” >[50 |

Apparent Power/Complex Power :
Aclive Power and Reactive Power &% Vector
(memE Volt-Ampere (VA) 3 comlex power 37 |

V1.Cos

Vi

BUIS’IA

=> Apparent power

=J(Active power)’ + (Reactive P.l:l.\wt'f}.’ :
=4/(VI cosB)’ + (V1 sin0)°
= \[VI(sin0 + cos’0) [sin’0 +cos’® =1]

Prgperest = V1
B2 aas VA or KVA.

& o v =300 sin(377t + 30) A F
(i) ks = (i) 1o (iii) #nded 79 (iv) Form factor
(v) Peak factor (vi) Phase (vii) Frequency (viii) Time

“ period (ix) A W (0 7T (x) FE A R

wrewfre w[ 200V @04 1 (xi) 20 1A fEw T v
or o S WA | SOV 0 1 (xii) A W S
=2 0,001 sec «1 mewh 7 ¥ @2 7 (xiii) wave
diagram (xiv) vector diagram.

Sol":

(1) Einge = 300V (Ams.)
(i) 715 ¥R E,,e = 0.636%300 = 190.8V (Ans.)
(iii) ¥ah ¥4 E.p = 0.707%300

=212.1V (Ans.)

; AMS value
(iv) form factor ky= ——————
Average value

_uan_ :
Y i 1.11 (Ans.)

~ Max™ value
(v) Peak factor ky = _-_“3*33 o
. T Al ()

(vi) Phase = 30° (lag)
(vii) frequency == = 60 Hz
(viii) Time period T =7 = == = 0.01666 sec
(ix) ¥edims 1A (rere

300 = 300 sin(2nift + 30)

300 = 300 sin(2x180x60x1+30)

t=0.00277 sec (Ans.)

_( «ff 7f&% | EEE




e #fewi heat produced ¥firs @ #f¥Es 2y fin Be
f5¥8 scn cu wfew Alterneting current (A/C) srafis
= sroes g wEd @ Altemating current @38 R.M S
la ol

Im*  Im
RMS= [T =" =
'\’ 2 \ﬁ 0.707 Im

Vm® Vi
orRMS=\ "7 =7 =
2 \ﬁ 0.707 Vm

Form Factor : @R %&d wave @3 316 dl 713 (R M S
value) 4% 1§ ¥R (Average value) 4% W Form

Factor ¥ 1 32009 K Wil o< 321 3@ |
N

-

Sine Wave

. R.M.S Value
». Form Factor (K) = Average Value

=H.TIJ'}‘ x Maximom Value
0.636 x Maximum Value

= K= 1.1l

= K¢

¢ Crest or Peak or Amplitude Factor : e
e waraa e W (Max Value) and RM.S Value
a2 wasrere Peak factor €7 1 zre Ka wa gm0
w

Maximum Value
Peak Factor (Ks) = "R MSS Salos

~__ Maximum Value
= Ka = 57707x Maximum Value

Ki= 1.414
power Factor : Alternating Current and Voltage
a2 weradf Phase angle &7 Cosine ¥Ft% Potver Factor
ol
- power Factor (P.f) = cos0
or A.C ckt @ Active power and Apparent power 43
waerer® Power Faclor 311

__Active Power
. Power Faclor = Apparent Power

OPTIMUM”

Ei‘!i{

V1 cost)
=P.J= '—:ﬁ}L

= P.[ = cosl

Three types of power factor :
(i) Lagging power Faclor

(ii) Leading power factor

(iii) Unity power factor

Lagging power Factor :[DUET: 05-06]

293 A/C ckl @ capacitive (Tte3 w18 Inductive
load @3 5 el 41cE w¥w FES voliage % frer
aayR 3 0 & wagw e Power factor @3
Lagging power factor 311

Vv
—

0 Phase angle

|
Z=|Z|c0

3fimsnion +ve angle®@ p.f lagging TS |

Lagging P./ ¢34 voltage and current 4% FTLA
e w9 (ELI) word 3 weed | =

¢ Leading power factor : @& A/C ckt 4
Inductive load 22c¢ Capacitive load &3 #fre @
aire B current 99 WTEA vollage ¥ SR 41 |
e wES femm Power factor ¢@ leading power
factor 31 1 I

-0 Phase angle
v
'

Z=\7|1£0

e —ve angled®@ pf leading®d |

N.B| Leading P.f ¢ voltage and current 23 e U
%13 %1 (ICE) word iy e |

¢ Unity Power [actor: [DUET: 05-06}
w47 (@@ A/C Ckt @ Inductive load and capacitive
load equal €@ 1 8% ¥ < Resistive load 91c# 1 &

wagm fEmE P & Unit P.f 4™

af 7f#% | EEE



[ A.C. Circuits |

A.C. Fundamental Circuity

MTer ¢ ofidaln of g (AC) @R safie
sfEs wXW P TR0S WA A3 AT P R 9
ferfreame W 1 Qe A Qu Fe e W
TY (0 T R R O AR W

3 e

wfEfee @ @R dfedTim afe e @ I
wWiRErR A WA 3 wiEHEes w

i

{+) Amphitude

—
’ i
{-) Amplitude

xji. g ; fﬁ
e 3 oo wf efe crees To0
Wﬁgﬁﬂmﬁw|m§rwm
W T,

; =_I-r.,-aw{3fs_\nr Hz

WIMWWMWWWE
mmﬂnmﬁﬁ'ﬂﬁmliﬂrﬁTmmﬂ

|
4
2T

m:qﬁaﬁ%mﬁnmﬁmmmmﬁw
Ry (R 3 |

OPTIMUM®

STl

M

T ':'

i ! t

[l
11
’
L] ]
¥ s il
» . F,
' . 4
=™ L PO

oy W § ceR af i AH#E Voltage and
Current @3 S8l (FFCS Cwei ST 409 |

g

g
/

0 180 U _..t
s

mﬂwﬁ?m:mﬁwﬁmﬂwﬁﬁmwﬁqxﬁw
mﬂﬁxmmlmammawﬁaamm
e T v AT | ¥ L T

wmmmmwmm
YR LS G ¥ T |

2
. — = x WA TH
R -“:
= 0.636 x FLAH T |

+Root Means Square (R.M.S)refre wateR

T & :
aaﬂhﬂ&mﬂmﬁmﬁﬁimﬂm%ﬂﬁmﬂm

current (D/C) & W @ oz heat produced @ !

of %f¥5 / EEE



o1 Find Ly, Ly, Ly

5 ¥
a é 0¥

M0 e G -
HEID F025 %M’ }“%u (9
ST, RN (13 “OIfE (SINITMd §9) AIE AT<E-

d

VRS W TS I PR Jfe@ IQ e (AR TER |

» =2 N TS50 Al lw=T A fFerMa 4w eNIme
quﬁ CIEAE

33 | Find the value of V,,"h"hv, W W Lﬂaﬂ" W W

All resistance are in ohm

omd GO e 1 Wi
WiggfFe (IEdl (SNItA] &0
FEAE, Ol FATEeTE W
(@ 2% I 9T gifemd
T (@A (TS, TWIAE
T QA W | Q ceAa ot e @t
AHS.VF% Volt; Vi =1volt; Vy =113 Volt W | ©{d "1‘75‘ 2=z tﬂ3 2l
(eEl SIHa  (TEEE W
aa farg Qg THRa T

331 Find the value of V,,V,

A
2. ? Siwa TFS 04 | (S 991y
“__ W m Ve
A1 | cite f6e e SR |l
AT AT A j "’ sl Afew  ARE @
FACSS AR 7 | WE A IS
Ans. V; =2.26 Volt; V2=0.174 Volt BN A B ORI
33 | TS e & R F44, ©F SIEICE R C
yo | af® WRBRAF a7 TP A W o7 @Y W8 I TR 9GR
38 | FCD et e ¢
- Ge TP 5y afw ¢ W few e
€) PR s O ﬂ};’fﬁm:: (rfer ;
e .
1) (o1 @ Qe Db (373 T o
) ROl A ) BT 3T y, .
8) 9N, 4%
y¢ 1 oI Il Fre

v | Zrreierm R e fF g

OPTIMUM® > Tt LS

ety %% / EEE



?ﬁ%« gk

| Self Study
bIFmd the value of |
1.
T e
Wl 2 4 5 "
L]
gV 48t "#Iﬁ
=

Ans. i=—4.883 Amp

2| Find the value of §

“T

Ans. 273 Amp 2

8 1 ckt total power ﬂ?ﬁ W
—-%.—

i

s v ]

i

]-z.ﬂ\r

Ans, 266.25 Watt

¢ | Find the value of V,, Vs
Va Vs

[—‘“*“ %
“ sv L
;v‘[ 3% b

OPTIMUM®

A s

Ans, Vo=4/3 Yolt, Va=17/3 Volt

41 Find the value of 1y, I3, 1y, L, I, Ig

4 @A
e

Ans. 1, =18A; I!::l: S?A ¥
Iy=-2A;  Li=4 Amp
!5——4Amp, h=—4 Amp

o

41 Find the value uf I,
oA

A
1 i 1
i
i Ly 1
. i £
4\'; | 51,3 W

Ans.1,=05 :}me

i Fmd the valueof V,,V:
1A

Yy Vg,

RUCREE 2 Tﬁ 1

Ans. V; = 18 Volt ,V;=12 Volt

» | Find the value of V,,V;

Ay Mp——
1 %

4
ﬂ"’L 5 El

Ans. V= 7.1 Volt V= -3.96 Volt

ffs f¥6 / EEE



1 Fo@E Ckt a7 3% brance a7 b 3@ ¥4
conductance 9% 19 siemens 9 (s).

18

A

H
"'1 ;
v
2 5

Solution: T
node- 1:

Vi(l+2)-(Vax =-(Vax2)+2=0
IVi-V=-2V3==2 ... (1)

node-2 :
V}(l +4}-—-V|KI—5={}
-V, +5Vy=5

node-3:

V3243 = (Vi x2)+5=0
2V +SV3==5 o (i)

(1), (ii) & (iii) e =22- 53
V=~ 1.5 Volt “
‘U’;={].? Vﬂl[,

Vi=-1.6 Volt

- 1s &% current= (1.5+0.7) x1 . %
=2.2 Amp, B to A Point
25 @ current= (-1.5+ 1.6)x2
=02 Amp,Ato C Pulnl
. 4s ﬂtl.il‘f-l‘:lltﬁ'ﬂ.?!“. 2.8 Amp,
P B to datum node point
. 3s @& current = 1.6x3=4.8 Amp,
. " _datum node to C point

-m | Find the valueof V, & Vg & L.

IS

PR

OPTIMUM® "

From node- 1

1 1 Vn 24
Va [E + = ! ﬁ] ‘I:_i' -2=0
| :
05V, - E Vo=4 ....ccci0s (1)

From nnde- y £

From equation (i) & (ii)
1 :
0.5 x 3Vj; 6 Va=4

V=3 \fult (Ans) A 7
wNa=9 ant (Ans.) 2
0-¥, U 3

: - = —l"JA Ans.
i K 3 ST mp (Ans.)

81 Find "«'=?{Nf1dal Analysis)
6 - '-” Vi 6

] W

4"\-_

8V

8V

L L ILH

From node Vy:
1. 12 B
—+- S —
vt{.‘:u 4+4) 0 4

= 0.6V,=32

Now, =2 -L  [wv,<12)

f&fst #f¥% / EEE



Nodal Analysis with current source :

£
_w'q —y 1y
e v
I
|,(;R aEE e kl“‘ﬁg
Note : Branch current direction o 1 RN TTs

node % ¥ Branch current direction ¥ fire 7 |
Va = node 'I' Potential w.r.t. datum node.
Ve = node '2' Potential w.rt. datum node.
Vc= node '3 Potential w.r.t. datum node.

Let,

Va>Vg
Ve>Vg
Va2 Ve

L_a:?.'.c

Applying KCL in node- 1:

Is+L+13=0

=*I5+

Va —VB Vﬁ-—'u'c
Ri &7 R-i &

= R.: ‘ﬁ.‘.—j‘: R| R p

Smnl:rly from ndde '2' & '3 weget:
‘@»‘R. Rz) R. {}6 0 e )
vcfn +R‘) —-i+:f.={} .............. (iii)

Sgsliion G U R

(i) 293 1 node 4 KCL 2o =1 ’GF nodr. uu!tag&
7 AN 7 FE0e WA, SO ™ 2GS Resistance 9T
%1 crem |

OPTIMUM®

& | ¥

R, + R..I

(ii) wrezua ﬁrm't m. 8% node 97 ALY MMYE W node
vollage wat Resistance @1 Saemete |

i e - "a"[y"R:

(iii) Rz 2 8% node 99 700 oM curr;nt source 1
AT WP B current 9% THTS @3 vohagc source
9 W I e SO A r:slsunuﬂmm
Rt ware w4 1 current source a vuhﬁe soufee @
ﬂnﬂdcmmmnlmmmmml 'ﬂ;”'.
(iv) a% 51:;1»5 Bome wen SLI:FWFI ‘Eﬂ%ﬂ l . 4

LAl g, gk
VA(-EH; R‘} - R -1 +I= ﬂt

‘ﬂ VA{

Note : 73 Node 4 current source =213 a1 wys
mmmﬁmﬁwﬁ mﬁ#ﬁwwmmt

.‘:‘1 F’md 1 &I; b;r using nndal Analysis :

® ®@ 10
l-". i !'
L = : i
1,
ol
Solution:
node-1 :
1V
Vi) -7 -1=0
V|—V1—[=ﬂ {I}
node-2
1 1 1 vV V
V2 (3497 -3 =0
- Vi +2V,-0.5Vy=0...... (i1)
node- 3 :

v b Y an
-0.5Va+ 1.5Vy=2 ... (1ii)
(i), (ii) & (iii) e I3 #iR-
Vi=3 Volt, V;=2 Volt, V;=2 Volt
.I.=1'-1"'."L;i1 =1—f'==ﬂ Amp (Ans.)
-V, 0-2

]I_,_l..-:-—l— =] !'Lm]_]' {ﬁ.ﬂl.}

| s 1 / EEE
> |Z

o
-



AHFH 20v source GF HEY (1 resi - ) |
% sy Sy o : resistance series 9 Ay equation solution 32 node vollage 93 TF (¥ TS
= 59 calculalion Y® s g0 = %A | SRAT T calculation 0T TR )

: 3 Ck{ @ Y current source a8 Tt 20460 Nodal Analysis with voltage source :

6
_40 : B
=3 Amp 9 NgFresistance 6 €, W =,
. v A
AL Fa i Ve
% 8wl 5

W

2T R 4t B Y,
[CSelfStdy) © T T :JTF*: T

Here, V4 = node'1'.voltage with respect 10 5,
reference’node.
V= node "2' voltage with respect to
* " reference node. - ;

Let; sl
Va> Vi
o E|”'G~Vh - E.“vl N
|| = Rl R1- ik
o
1 '“1
_ V,+Ey-Vp !
:]] “; R;
| %1, "iﬁliin
S | Vo
425 S, s ¥ ORs
k=134 Amp (Aps) Shwd' OtV ErVa
. e I&" R, - R,
.+ 2|0 :Nodal ‘Analysis | . Applying KCLin node-1
; F ||=I}+l]+h
Nodal Analysis @ &3 KCL &oa 03 T F408 E,~Va Vi VatEa-Vg Va-Va
iy . T 1
=7 | Nodal Analysis use ¥ T & % ckt solution R R Ry Ry
@ ceE G e Parallel ckt <of % ground _Ei_Va Va Va B Vg Va Vo
P B s AR R, R Ry Ry Ry Ry Re R
LI I S ¢
Hode:mﬁﬁmﬂ‘wwm%inmﬁﬁam VAR 'Ry TR Ry
w7 B Point ¢ node T X | Ve Vo B LB, i
P - R] G R| R\ R'I --.-..u........{
Working Process :

“wpcs node, sclect FTS T | ASHH «e®  Similarly in node-2:

reference node GUE W, reference node @ datum 1 ,_+L
node ¥ zero node 8 o1 zm | Be® Voltage zer:m Ve {R3+ R;+Rs RE}
w@s7 g node @ KCL o & lincar cquation

. : Va Va B B2 "
can ware T a9 linear equation (34 XA (p—l) _'ﬁ?“'ﬁ?'ﬁl} &= O (i)
HelT® | (A n T Total no of node W& Linear

® 1 w6 / EEE
OPTIMUM Zjilz




o | Source Conversion &% W 1, 97 9 @@ 8 1 Source Conversion 4% W Igy R 1, 79

£ 0

Solution:

1 —%=—2 Amp ( Ans.)
OPTIMUM®

foef )

1045
b= 2,558

. lga=-1.25 Amp (Ans.)

=125 Amp (Ans.)

¢ | oy Ckt B @3 current source &R &Ff
parallel resistance VY % ckt @ W ¥

[H] 5 aB
1A
601
i
prceeesy n
0y
> —a
Solution: ‘
-

s

fefsr f¥e / EEE
2Tas




Source Conversion |

Voltage Source to Current Source ;

Voltage Source (@ WY current source @ firw gy
a3 =¥ gen Voltage Source @3 =t series 4 resistor
4rers @2 1 Considering

Fig (a) ¥ =f¥, AB short @¥3 V source @7 current
e ¥ wg V/R, = [) W42 Voltage Source @3 e
MYS scries resistance (8§ INTD source aF AN b1 Fo Ckt &= Yoxage suun:e ﬂ ""T'ﬁ'
Parallel @ w28 current source ¥ FET 2 i

Sil]utiun

mﬁ A umB pmnt short
> 10
..'.'.'I =_='2A

G o A

- —— &

A

—

B

3 fgr@ Ckt 9% current source ¥ voltage
Fié?-(b) i, source € conversion,

Current Sourte tu Vullage Source :

[|E¥R1wﬁmﬂﬁ:‘5cun¢ntmﬁﬁmrmti{| C
<3 drop T3 !,R, . B9 drup g 73 |, 9z 7wy Vollage
Source @7 value 9% R| (¥ \fultage Source A7 #Y
serics MLS WA Jﬂmﬁtﬂcﬁmm
Solution:

i Rs | V=5x2=10 Volt

WA

0

©-

_ OPTIMUM® ’"“(



ﬂﬁl"‘?.ﬂm’--?. Ri\t.?

Ans. R, = 6.245Q

b I=7

® 1 Find R,,

40}
1 ! W WW
10 in
20
Jﬂ§ —
B
0.502
120
Ans: Ryp =40 ;
S0 .mmm R mmwmﬂﬁ
[DUET: 2000-01]
# A
. M
4 10
e 28N
40 2
Ans: R=30Q 10 B

IS 3 GEE () 20O
afefs | 7 sfem (1) C=TCEA,

1 % [E )

Ans: 1 -—‘130‘ Amp

150

c;]li':m:! RT, ,l
5 o

)
e '
N
N
i
f 16v
Ans:Rr=160Q, I=1 Amp.
®
OPTIMUM

@ yifem fE THa vy
mizas Tudffame sy
GO SIS S_gIfas 20w a1y”

(%% feafi@l-sue o)

G e

fef =1f¥ / EEE

>Tw]s



Problem & Solution
31 Find the Value of 1

A0 2001
YW W
/100
—W——W
!
0
oy
I A
Solution: 6660  ggey 200

Rr=1(26.66]] 31.66) + 6.66 + 5
= 26.1320Q
v 30

1=R—=m== 1.147 Amp (Ans.)

w | Galvanometer current &% fﬂ? Star.-‘DcIta
transformation 9% AW | ;

o P Rl

—— vl

t '-‘r"'

Solution: . o

orTIMUM®

L=+ (101 10) |1 (15 + 5)

8
=76 =0.5 Amp.
0.5 x 20
-+-. II = I= zﬂ_ +2ﬁ - n-zj Alnp.

2 Ve = (15 x0.25) - (10 x 0.25) = 1.25 Vol

123

. Galvanometer currenl = g 50

=0.025 A (Ans)

"Self Study

87
Ans : Rug = ?ﬂ

Q::IRA5=?

Ans:Rg=10Q2

o1l=7 |
|

fifsr %% / EEE



.

"G (SN T NS AlS-
e W YT T TR |
e fFerRuR 4 TR
9 JAE Q@3 (SN AW
SR &) el | i el
RN (ONMa & e,
ORI AT o1 (A (T
A 9N wfema wg (@
QF, UMAE oI e

CSITAl Sy I 718 e
AR A WA e A

mwawmlww
Wﬁw"mwﬁm
I, olF. QR T
e MWW AR GR
‘| wifece - o1 7@ st e
' (321 =fEM1: oe)

)

OPTIMUM® > 3% |

AR 93 @ (ORI emE |

IHRER T ST 753 T ||

([ Star Delta Conversion ] -

US%1 (dre WIE AoET A 6 2 A aal R
IS A (e RN GAEE (ROl CifRI™ @
caTen W e A sihen B e ARE cfeRm gz
TR A |

i" 'j ; Ry ; 1

R, DELTA

@4, Ry, R; 92 Ry resistance Della 7¢q5 Wi | 43,
%1 (A) ¢ite B (Y) #emsR TA Resislance T3
Rit,Riz8R Ry3..
' Beiw RixR;
J | RI+R2+R] LA
a 3 RixR;
¢ Ra RitRi+Ry
ngﬂ1
Ry = Ri+R+R,

fam ¢ @3 e RE 0@ Fon B e afem off
wees favdre o et oo =i e ot (el
Ao ofefl afedm a2 e 2

@44 Ry, R; 93t R; Resistance 1< (Y) 7s wie |
3, B2 (Y) (VF (@ONT (A) T e cafem o
w R, R, R

R,Ry+RR;R;R;

R'-| oo R'.I‘
R.R;+R Ryt R;Rs — RiR; + RyR;+RRy
R;] R] ' R = RI.
-‘ f&f% #if¥5 / EEE



Solution: [ Self Study
From | i

:I-l:n{p]:j]ﬂ +2(1,-1;)-5=10 31 Find the ammeter curvent ;n fig. by using loop
= 1+ 313+ 20 215-5 = 0 aalysls |5
= 61,-2I-3l3=35 (i)

From loop (iii)

1
2034 13 =1+ 31;-31, =0 Ans. 1"‘1‘ Amp \ \%{
~3 - I+ 6L =0 (i)

2. Find the loop current I,, I, l; by u.'.mg

From loop (ii) loop current method.
B e Eaproe =)
2+ Th-1=0 (iii) _ | m m_n 2 |

Solving (i), (i) & (iii) we get 100 :

=139 Amp; l;=0.51 Amp; + @,mg @ =
13=078 Amp (Ans.) :

8 | Find the Value of I, I I,

Ans;1,=375 A
Ij = I,Zﬁ ﬂmp
=0A
3. Using loop current method find out

Vo =7
10A E

W T W

Solution:

. . JE3 : T

: e |
From loop (i) - Q 3 ;5 Vo
10I|+I|—I;+2h-—2h= 10 : - 1oV ¢

13- L-2=10 (D)

Ans. V= TSU Volt.
From |nnp (i)

217410 (11_13]+i3 ~I,= 0 4. Find out V, by using loop currnt
: ethod.
1311101 = me W
~ 1 + 131 "]E'_I;l:,‘" 0 _'[“]'
e e A
ﬁ'c;m loop (i)
1053= 100, + I3+ 21— 21, =0 - %m 5
-2[.- 10L+ 13, =0 l
Solving (i), (i) & (iii) weget. | _
[, =087A; 1,=0416 A; h=0454A . ©

(Ans.) Ans. V=4 Volts.

fef % / EEE
OPTIMUM® > ij“ 4

e
vi




Maxwell's Loop

TS RGTAY TG I AT By 3
A B B B g

Y 1 TR T voltage law St Tam haw G
¥t e wza

Mesh ABDA (- I|R, - (li-k) R2 + E; = 0)

X1 W & Mesh current 93% e wog fiy gafis
W TR TS IV QR TF wad v Tunfifes
CUIMTTTPR 7UH |

(@) 1Ry =1, =1, (% ¥ B cac D fagz Forrw wm)

(b) 1Rz = I, =1 (% a1&® D cerer B Foegz Fires wrw)

o 1 7% fFofa art wwEeds sm Getfds @ o current 93
Fre <z ibm ferls e (o goomRe) wa i

Problem of Maxwell

31 Find the Valueof I, I, I,

ﬁ'ﬁ‘rﬁ
P —
A m E B B
50
1 Q%”
sav
ll!—'D

Solution: From [nop ABHGA,
-601,-30 {I.-—l;},riﬂ (I,-l) =20+ 100=0
: 1401 -501, =301, =ED‘[I]
ﬁi&m loop HBCI)H
720550 (12-11) 40 (1-1;) 101 + 50 =0

or -50I, +1001; - 4013 =T0 .coeeernee {ii}
From loop AECBA

~201; — 40(15-1)-30(I;-1,) = 0

-301, — 40I; + 90, = 0.............(iii)
OPTIMUM®

> 3 I:Z

Solving for equation (i), (i) & (iii)

li=1.65A
L=212A
L=15A

(Ans.)

R | Find the Valueof 1, I 15

Solution:
From I-Bﬂp [il}
21, +12(11=12)+ =13 =12=0
= 150-12 132 = 12 (i)
From loop (i)
203 + 1043 (lo-1) +12 (I-1,) =0

= <12L+17:-31=-10 10
< 12017435 = 10 (ii)

From loop (iii)
h=-h+3(h-L)+41;-24=0
= =L +3-3l+4l,=24
= =} =33+ 8l =24
I +3L-8l;=-24 (i)

Solving (i), (i) & (iii)
=272 Amp ;=206 Amp;
;=41 Amp (Ans.)
@1 Find the Value of 1, 15 1,

fefit f¥5 / EEE



8 1 Find V,

Ny

ol

&
Ans. Vo= 10 Volts

¢ 1 Find the value of I,
40
v

1 40 Ry,
e 6L

Ans. I =05 A, from B to A

v | Find the value of I,
0 0

™

Ans. I,g=2.8 Amp

—< B

q 1 Find the value of Ry Ix

Ans. Ry =5Q; In= 2A, from A to B

v | Find the value of Ry, In

— VW2 A
3

6
¥
oY 15V
+

—o B

Ans. Ry=5Q,In= 3Amp, From A fo B

orPTIMUM”

» | Find the value of Ry, In

B
.Wr \:ﬁf—"‘lg

iﬂ =
. - E

vy

Ans. Ix=2 Amp, From A toB
Ry = 16Q

yo | Find the value of Ipp

&0

A

Ans. Lijg=—-2 Amp

vy | Find the value of R, In
4 4

-2 B

14
Ans. Ix= 1714 Amp, FromAto BR.=7g Q

sy | TN R MR 1, T

[ ’ %
7
yv I ﬁl 3
' b
Ans: Lp=0.833 A
fefn wifo / EEE



2532

= :.m;L] 0.74A
91 07 Reray gags ww Galvanometer 93 o1z
R
10 2 10
20 In
/5| 0 |l s
- S
tAY
8V
Ry = {znnn}+{mnﬂ
=%
a8 12
=g =—A
= n
= lao-l1o

Ex 30 lzx 5
237 3020 23 s+m"'ﬁ'§A

RN = (20010)+(30015) = =—
Galvanometer current,

Ic= InEy

Ru+Rg
16 IH'U

-—-——1—21 50

=0.025A

v | For maximum power transfer.
Find Ry & Py & Pau

Solution:
Wy P A
] v
—— 6 ; In
6v
B
OPTIMUM®

34

h
Iy = 34375 Amp, from A to B
Ru=6|3=20

For max™ power transfer

Rﬂ"' R““‘RL’ 2Q (AI'IS.}
Vin=RuxIly=2=10 Volts.
14 10’

PLomt =-&-§~=& Pl ™ 4 5 =125 Wlm

ek
.l.

=2 Ppar=2x 12,5 =25 Walls (.A'!{‘-J,

31 Find R, [N

Ans.R,=20Q:1x=2.5A; from A to B

21 Find I

L

Ans. Iy =4 Amp

3 rFind ]L

Ans. I, =4 Amp

fefst mf#s / EEE

_Self Study

i

'ﬁ.:q- WE N fm™
k- .



Solution: =30 R || 20= 10

(o | |
ey ol Tl D(3ﬂ+ﬁ+2ﬂ]
Oy T 20V T 10V - . R. ﬁﬂn
6 6 6 3
Tnm gm SIn=35t et 20=5 Amp, fomAto B
|
—+ A A
. o _L j_ in 10
WV 20V 1oV
200 1061 30 N
11
2 A 3:05:113'“3 Amp (Ans.)
In gg ?g E’ o1 o e e 7w 30 93 3y fan e
=355 Amp, fromB to A wcaca A Foefar a2 —TT—
Ry =20 105 = 2.86Q 5 F 5
T # " "
o ' - Ep
(T =286 28 e
| i
A 3 .ﬂmz,__
-5.5x2.86 2 \ 5
= W—H.SE Amp  (Ans.) e\
¢ | fAc@ Ckt 9% Norton resistance 9% ¥15 10 Q IA 2 TN
zrer Load current 93 45 (33 37 (1' 0
1A
:{"ﬂ
% L I Ixi0
51 v ||+5+n
lw—m = 2A
4 B -.—..Iwr__l
; 5 2
Solution: W
A
*OE
0 g
In
v oV
I b Ry=1512 =30

#f#5 / EEE
opTIMUM STEIE "




i

& ‘Lﬂ

1x 5
Hl =545 ~ 05 AmpfromAtoB (Ans.)

21 Find Vg =2

Solution:
When 50 v Active

50

I'ec = ‘g*g =] Amp, from-'-ﬁ' toB

When, 100 v Actlﬂ

o= 100
=g

I ;-I""' -|' =5-1 =4-ﬁ.mpi from B to A

=3 Amp, from B to A

5 100
Rn= (501120 tﬂ:r:: et

Fs, 2 A

; l'i;u:;mn

Fig : Nortorn Equivalent ckt

OPTIMUM®

S Van = —(dx— mu} = 2353 Volt (Ans)

¢ Find 1,

A 60 %
Wy YW
30} IL
o T R
10V 150
A
- B
- AN 80 -
Solution: B vy
30 A
o=y Iu
0V {4
4A
o

When 30v Active,

—

Tam 4+5

':t"h‘hen 4A Active,
: 4:::4

3 Amp, from Ato B

= 1.6 Amp, fromBlo A

Sly=In-1"v=3-1.6=1.4 Amp,

f}nm AtoB.

A
Ry =4+6 = 1002 x
s
‘?r.m 15
2
1.4 %10 9
s = 10715 =0.56 Amp, fromAloB
(Ans.)
8 1 Find 1
LoV
e ]

a

' 2
/&“ AN
S 4
v /%r
10

R

fefs1 f#6 / EEE



s

Norton's Theorem

Statement : X voltage 92 current source fifid
Lincar Network @3 %% sww «af® R, (Norton
resistance) €3 HT® Panallel @ 9@l |, %wwm current
v R = wReE R A |, (Norton current)
¥ geww® Short Ckt. current €= R, s wite
frefite Natwork @@ equivalent resistance, frg o
Tr- Voltage source 90T short 6 current source af@
open YRTE W WA VYW internal resistance WA

e RS 1

Working Procedure :

Step- 1 : At first remaove the load resistance urg @

&= %% Point € MYF R 932 5 3 Point @ short
TWER |

Step- 2 : Short path 93 current @3 T T@, T
Norton current (I,) "% «f#ff® a@a short ckt
currenl S8 FWE @A superposition theorem, loop
current method, series & Parallel @2 ermem e o |

Step- 3 : Voltage source ¢ Short @22 current snun:l: %
(¥ open IS [WA 92t o B2 internal resistance -

YT S[A ©F resistance source ¥ o1 THF |
wed Load @7 open lerminal e fres e Elﬁw.'ﬂ
Norton resistance R, mmm LIt Rmmwu

Step- 4 : Load resistance (3 5% 7w5 4 fim &% Iuad;'.,

resistance <3 MY short ckt current @32 Norion !
resistance & paralle| 4 AW T2 WA

Elmﬂplt . R, K F

Solution:

OPTIMUM®

> T £

Ra= Ry +(Ri+n)| Rz

R Ri+r) R
ST Ryt tR,
Ri= Ry+ o+ Ry||R;
) RyRs
= rl+R| + Rj"l'ﬁ.]
E
.. Source current, |, = '_IW
S L
oty iRy
' _I:N.""l; X R1+R].
kS Q A

" i,

o

Fig : Norton Equivalent Ckt.

31 50 9% current (3F 7

4 8

W WA

v

Solution:

20

=3 Amp

i 20
L= 3)8) ~ 203

4
Sy =3x @+8) 1 Amp

Ry = 10]|{8+(4]4)}=10] (8+2) =10]10 =5 Q

ff ¥ / EEE




| Find Py,,,, 9% Source 9% max™ power

00 | TS Rewmtm TR 100 wivE FiEs ey

n 0
W —W— bl 20 5
AMA AMA
I5v
g m§ R § -l %3{! 10
50v §

" | |]':|1I"
W . I |

ADS. Proms, = 3.125 Watts st

w8 |mmmﬁmwﬁwm
FAT [ 7 7 ey 3, 7 785 W 4 | T 93

Source @ max™ power = 6.25 watts

°o | Find the value of Py, frebre Sugrt w2 8 e
_ - 502 AW W
- 2 Jazu
fm ‘i oF  kE v
T.’N‘
Ans. Ppoy: = 178 mw Wil N ,,_N?,n.p_._

Ans: -0.45 Amp

3 | Find the value of Py, o | cdesfm frer e @ fiers ST 10

——J.au;: ciferoeRR oo iy eafiie TS @ e
120V ; )
—_:20 Re 501 % Ans: i "u‘?ve Q
ADS. P s = 270 Watt
o3| Find the JHIIfE of Pram 'a )
o !ﬂ}ﬂ. m. sRy 40 TS AT (ﬂTE) @,
W GHE G RES
Z 10 $q, Ffon |1, L
Trov. s '-Ilﬁ"‘ le -[mv Tev i ﬁﬁ-‘?:; pfer)
(3 y

OPTIMUM® ko



33 1 Find the value of I.p
7y S n

1o

..__..—m——l

.__M_—”

1ﬁ§

a0

4 .
B WW

Ans. Iyg= 1.84 Amp

33 | Find the value of I,y

Ans. Iyp=0.82 Amp

a¢ 1 Find the value of 1y,

20 in
- p A

I

1oV
a0 501 %
-[ By

Ans. I, = 0.588 Amp :

<L | Find the value of V“, & R“

mn I

p———— A+

12v Va

Ans. Vi = 4.8 Volts ; Ry =2.4 0

20 | Find value of R, & Py, for max"
power transfer theorem.

10601

200

28 | Fin

204

d “'IE value of 'V“, & Ry

i, E?u
+ A

= Iﬂﬂ%

Ans. Vg =-16 Volts; Rn = 16 Q1

—

3002
Ans. Ry =55450Q, Prna = 0.63 Waltts

64

40

ortiMmum®

150

Va

wW—=-

391 Find the valueof Vg & R
4€1 il

Ans. Vg =6 Volis ;R =60

3 | Find the valueof Vy & Ry

&0
i I n
&)
Ans.1=-0.25 Amp
fef w5 | EEE

>Tn <




»3 1 Find the value of 1,y
' |Same as DUET: 01-02, DUET: 09-10]

Ans. Lig=1 Amp

ya | Find the value of |

4
o lov
Ans.I=3 Amp
38 | Find the value of 1 P

| |20V

Ans.1=2.88 Amp

¢ | Find the vn!ua of Vas

A

n

Ans. Vag= 1.5 Yolts

OPTIMUM®

& 1 Find the value of 1

—1 - A
gV 5
5 10 10 0
I

Ans.1=-0.2 Amp e

1q | Find the value nf‘ Vi & Rnn

Ans. Vo = liﬂ ‘ifm Flh =6£2

sir | Find the value of Vi a R

Ans. Vi = 12v ; Ry=20Q

a1 Find the value of Vi & Ran

24y

eV

Ans. Vg =—12 Volts ; Ra = 300
30| Find the value of I,

J. N
D 15 8
10V
5 10

Ans. II - 4-33 mﬁ

STals



©1 Find the yalue of | v 1 Determine Ry & Pyg, for max™ power

WA A transfer.
( j IA
T4V ! '
nT i 5 ]In o |
an
| B
Ans.l=1 Amp zw_“_ ﬁﬁ% Ry %
8 | Find the value of |
. ]
Ans. I=-1.5 Amp Ans. Ry = 60) ; Pimas = 0.67 Watt :
i i '
e il » | Determine V,;, & R, at point A & B.
; 104 (: )ﬁﬁ
e 6 &
12v 2 () W W e
E14} L ¢
. - - L #0 § . Vih
¢ | Find the value of 1
12y
| SR
5
=, Ly Ans. Vg, = =12 Volis; Ry, = 80
T 20V i
. yo | Determine V,, & Ry, at terminals
Ans. [=-0.32 Amp : : A& B.

o1 Find the valueof I¢ " . ! | 3
12 [
\ é |2 ¥ L
-l 7 i . a8V gA
Thov.. "8\ ' # - :
Nz , | | .

Ans. Vi, =24 Volts; R, = 6 .

Ans. I =5mA

q | Determine V,;‘& RyatA&B 33 | Find the value uIIE'L
16
"Wlo‘ A
)
g—i 40 10 i)
¢ : £
o
Ans. Vi =32 Volts ; Ry, = 41) Ans. P|. =2 Watt

oOPTIMUM® ’"" fefér % / EEE



'Solution:

8Q 0
24:' "”“"W“""“’_MQNV\—,

4Q
4Q 2A

Vi

1

24V @3 30 40 @ J9fFs IS

L 24
' B+44+4

802 60

=).5amp

4
40 e

< oy

R

|

2Asuumeaim4ﬂmwﬁum

2:{3+4)

Aeda P

iy

40 RIS [, =1, +1,

902

12V

=15+ 1.5=3A

.4_;

o Ckt = maximum power of load ¥
maximum power transferred 9 load 93 maximum

OPTIMUM®

26

power @3 maximum power supplied by the source
OF maximum power &3 T (37 F37

Solution:

p—
a0 AW
l-* m
2100 Va
+ L +
Vin ~(8x3) (10x2) +20=0 =
= V=24 Volt @ :

Rin=8+10+2=200Q
For maximum power transfer,
RL = Rgh ™ 2'] E'I

Maximum pnwer lransferttl ‘or Load &% max™
power,
SVl 248
Pumes = R~ 220
Source &% malxlmpm power or max™
power =2 x Pppn,=2x7.2=144 Watt

=7.2 Walt

~ (Ans.)

 Self Study’ )

31 Find the value of V,;,, & R,

. A

15y d

1y

0

35
Ans. Vy = 3 Yolts ;: Ry, = 8/3Q

2 | Find the value of 1

Ans. [ =-0.136 Amp

f&fs ;fee / EEE



Vo -24+(@x2)=0 o | T Reamarva it 300 a1 g fan oafds

S Va=16 Volt (Ans.) UKL LK L
Ry =4 {2+(6]13)} =20 (Ans) |Same as DUET: 04-05, 12-13])
¢ 1 Find L Solution:
- oV
:
jo 36
T (1544018149
Solution: =1973A
= 1573x18
SETTST)
= (.96A
EAY  1=1.973A
P Now, :
Ve, e LN Vin-9%1.973-4%0.96=0
W, TN =2] 60V
. B -Gk
2 © Resistor @3 304 fen S source @2 & current O
sriEs e a2 §% Iwarbs T 2A; direction upward,
A o 5 9§
S Va-12+(2x2)=0 ey Rn % !
~Vp=8 Vol 4
o) —
VWY
40
O 3 ‘.5‘
- Ry ={(1819)+4}1115= 60
: R = Vu = 21.60 3
: ] . * ; @ ) IL Ry +Ry, I04+6 0.6A
' TR B 41 ez fig.1 @ coreRmT e amt ¥@ 1 ohm
=50 ceferbras Your A SifEe 6 G ¥
Ra = 23 [Same as DUET: 02-03, DUET: 06-07|
S lam= m = | Amp {Al’l!.} 8Q) it
2 WA v
— W 2v]

FYYYTYY

' 40
é’) Z 03 2A

_.—-I'_Hﬂﬂ

: / EEE
OFTlMUMIH r—ﬂz ;"r fﬁﬁ qﬂ*ﬁ




Solution:

loop-1: 21, +4(I1-1;} 8=0
L -2l =4, csnvsehl)
loop-2: 2|;+212+4+4[Ir—h] 0
2L -1 =-1
2h=2h-1 i (i)
(i) & (iii) 31, -1,+1=4
2!} =3
S Lh=1.5A
S k=025 Amp
Vo —2x0.25-4=0
Vi =4.5 Vot
Ra=2]1(2+4]2)=1.25Q

. 4.5
(.= T125+1 2 Amp (Ans.)

_45
()1, = 12542 =138 Amp (Ans}

w1 42 Resistor 9% current (39 <47 944-

(i) E =2 Volt (ii) E =12 Volt

Solution:

OPTIMUM®

_ Solution: 0

Vot J6x15 36x18
ot 15430 ~ 1849

“Va=12 Volt

Ra = (15 ]| 30) + (18] 9)
=10+6= 160

(1) When, E=2 Volt

={

12-2
R 16+4 =0.5 Amp (Ans.)
(i)) When, E = 12 Valt
12-12
16+4

L = ‘0 Amp (Ans.)

81 Calculate the value of Vi, & Ry -

+24Y
oA
n
X 60 I .-
401
W L

~31; =24-6 (1)l =0
9L +6h =24 ... (i)
~ 413 =212 -6 (12=1)} = 0
- 121+ 61, =0

(i) & (if) =
- 181y + 6l = 24
. l} — _2 »

fefs #f¥6 / EEE



Example : Solution:

R,
A _":M_'_"_'HHM'_#“ “
1
‘ -,
. Re - ;\. Vi
£
o =
» s ¥
18-6i-3i-6=10
%= 12
12 4
L -T;- = i f‘hl‘l’!P \

4
V-0 -{3:51 =0
~ V=10 Volt

o >
E i, d
Step-l:?m=mxﬂz '. Ru=1+(6[3)=1+2=30Q
RyRy+n) 7% s 3
o — W\ A

Step-2 : R =Rl (R + 1) = o pia T

Step-3:
: a O 7
L B
1
Ay lL=lan=357=1 Amp
P =1"%x7=7Watt (Ans.)

2 | Load 9% current (37 9?7
(R =1Q() R, =2Q

fef onf¥s / EEE

¢ OPTIMUM® m




349 | Find the value 1

(l
I

Hx)

1oy

'[uw

1301

Ans. 1=233 Amp

v | Find the value 1

Ans.I=-1 Amp

y» | Find the value I;, I3, Iy

Iy
-.—

120V

fm

t o

e

120%
fll

Ans.l;=15A;[:=1{}A;l}=15A

A

30|

=
@
Hl’

b
- 018

Ans : Vag =20 Volts

oPTIMUM®

X K¢

Thevenin Theorem |

Statement : EM.F a1 auffis Bet aa Resistance
v ids @ef wiom Network @3 43t fers @
wefd Load resistance % current %% X&c1, ¥ Load
f EM.F @3 aft v fig Seoom e =yw 4s 1 wiw
EM.F Load @z srgmifr® open Cki voltage 7 M
& YT internal resistance M &M ﬁ@ Ton freea
Network €2 resistance 44 #3H | EM. F & "B
TL0R AN internal rnsustﬂnce w ﬂﬁh‘ w ‘?';

iR

Ry % oA

B Ll '

h iRJI' _*;Er 2"4 Re
Rig- : '-[n |
: B L

b, ), rp %0 vy By & E, 43 internal resistance
I, T independent currént source.
R, %1 Load n:sislance. I\, = load current.

"Step-l ﬂnAB point @7 Load (3 open TS T3 |

werts ¥ A wa B point 4% open ckt voltage

L pme A :ﬂm Van # Wy, 51 denote TN W1 V(R

mmaﬂlmpmﬁmmmhlmpm
resistor € drop (3% AR T superposition, series &
paralle] 7 ATATHI TS A |

Step- 2 : A ¢ B point TS sweefite Ckt @
Resistance (W@ <903 &4 1 Resistance (¥ ¥R ¥
voltage source & short @3t current source ¢# open
Fare WA UM source oTA internal resistance W
4@ B source @7 ¥ 8% internal resistance 9% WM
A |

Step- 3 : Equivalent thevenin Ckt RS A |

Ra
— WA

Ot

B
i LHR;}H‘RL




® | Find the value I, & I,

I 2.8

Ans. 1) =-2,1433Amp, | = - 1.4287 Amp

0 | Find the value [

_—

ov T av
m %E\ﬂ
L

Ans, I=0.465 Amp

1o

33 1| Find the value I
3 Ls 3

i

“H"' _.::\._‘"-
Ans.I=1Amp

RN Finﬂ ".i'ﬂ value ]g , I; ¥ ]_]

e
L.

ek, N Raiis
12 8 )
24y T 17}
Tt 2{' =
(T 4
.
10 16

Ans. L} =6/TA,L="7 A L="7A

OPTIMUM®

39 | Find the value of 1

in

Ans. 1 = 0.875 A.P:p

s8 | Find the value. 1L, ‘
5 ar i"
a 2 b 4
W—e

R Ay Ly =S Amp

3¢ | Find the value 1,

- r; 10 n 5 b
TSR 2 TW W
! 124
- § 10 %, (‘)
oV
Ans. Ly =-=3 Amp
>4 1 Find the value I,
a WV b
L._iI &
$ 2ta
(T) §3g § 150
- .
Ans.. I, = 100 mA
fefy wf#e / EEE

2[a]<




Ans. I; =-0.4 Amp; ;= 1.6 Amp;

=12 Amp
%1 Find 1 0.030)
208V
0.0402
215V
10 |
WW -

; @1 Find the valueof 1& YV,

0 b

%

Ans:I=-5 Amp,V,=60 Volt

b1 Find the value of V,

Ans.1=2.056 Amp

w1 10 Q resistor 97 power (33 77

in
W
It
100}
=
5
* -,l.'i-‘_ -
dl'q.
Ans. 1.85 Watt - ,:5
(- e
i
B Ty

8 lf9ﬂtﬂf[§uwer ﬂa’ﬂ?

Ans. 100 Watt

OPTIMUM®

6A

Ans. f. =19 vﬂ.l.'l

11]

v

2 ¥

—W—— W

+

wE,

-

91 Find the value of V,

N

z, (

Ans. V,=7.06 Volt

¥ | Find the value of 1

2
W

|
Wy

(]

Ans.1=-133 Amp

>Tw ]l

fef 7% / EEE



I MIYA:

14T 12v battery Active

When 15A source Active 3 g
60 ™
" 1:
Tiav 5 T4
12 (8+4) _48
e DT ER {E+4+5) 3 ‘“‘“‘P
n 747 SA current Suurce Actwe 4"'”_
—\\w—l 4 N
+ —¥
™ 1#
-+ e 5 4 @9
(‘)ﬁﬁ y
10 mn :
_“'m_’_"m_' LR 5 " 4 3 l_ﬂ ﬁmp
" 15%2 R A BG5S +3T T
TILER I T A SR |'+.~=¢_s 20 68
When 15A Source Active —‘ Mo
ﬁh 2 % 4 ” ) = E.IE4 Amp (Ans.)
10 20 S
‘ ' (=
15A 230 § G
QRG] ©F O

ISXER, - ns Amp Y ATSPd |&l'—‘{|a

Ma= 1152736} * (3+6)

. La=In+t1Mn - "a=4+4-2=6 Amp 5[\935161 m :@w
. ]n._ﬂ;drup=ﬁ_x3= 18 Volt {Ah!.) . 39
| TRt o Ay Fard 1 e A

(Same as DUET: 02-03, DUET: 05-06]
34

40

| . EE
OPTIMUM® Tﬂz Rfruf /K




Solution:

When 6A source Active
aA

=Ll

0
20

. ]Iz—-ﬁ_)i..
L 14342~ 1A

When 4A source Active

4x3 _
342+

* IF|=

2A

When 6V source Active

6

S 1= 1A
A=D1+ 1= 14241 =4A

Vo= (2x4)-6=2 Volt (Ans.)
8 | Find the valueof 1 -
%5{1

. 10002 -
T 20V I.f Tmu

A
oy
B

.

OPTIMUM® ,-

Solution:
When 20v source Active

2 C SRl §
il = 20+5[6 X516 =048 Amp ,
When 30V source Active

100C2 : ==
20V " v

30 20
" 6+20][5 " 20+5

o] by =24 Amp
L=l +1"=048 +24 =2 88Amp (Ans,)

¢ | Find the drop across 3Q resistor

Solution:

When 20 V source Aclive
(31}

-‘ fefs: mf#% / EEE



31 Tagym Brefy s 31 ckt s 1 g7 w Fefa v

120A s - '
00 I B () = BT
Bty g Y

Solution:

wWhea 1204 souves Actlis Solution: When 50V source Active

1204 ) i
L]
ol L B
Y
1
N
. 120x50
“ h=50v150 = 30A 50 i |

I =17 Amp

When- 40A source Active

T e : When- 10V source Active
J
120A e " § 2001
N SOk -
! d - s 501 50
ol - - & 404} I-D"u'-'-
5 Ty
1
40x150 !
) Iz=""'2'"ﬁ"ﬁ'__.23{}ﬁ » 10 5 2
2y 2= (5+5]40) X 30+5 ~ 17 Am™P
When- 10V source Active 0.2 12

L=+ I;=ﬁ +17 =17 Amp (Ans.)

! J, @ | Find the voltage V,
2 4A
] R 7
- A 20
10 I %
= 15 =w; 0.05A By ( J’
RE [ —]1+tz + [3 | ' .

=-30+30+0.05=005 Amp (Ans.)

OPTIMUM® )" = P AR AR/ REE



¥ I'Find the Value of L L 1

}ul’ﬁ
SRR

Iy & "
3
| |4.-—-'.'II----!":*JI -

-

102

W

Ans: 1) =1.625 Amp.
I; =-0.75 Amp.
I] = ().875 Amp.

»! Find BD branch Current

001

__{,Iﬂ"-’

Ans : BD branch Current = 0.00513A,

o | Find the Value of V,, ;
03 401

Toe = g g

5V -4 20V
150 I_,'.:& M'

a W
Ans : V,, =30 Volts.

M k

31 Find the ";_‘_',i,llue of R,y
i : s "-'. E

Ans: R,, =20 3
~ OPTIMUM®

W R

DA NTE

L_Superposition theorem)

Statement : =% linear bilateral Network 4 qaft
R aafie current wwa 3% Frss potential
difference or E.M.F 92 umfys ¥eom Tt & o me
Feqomiite aafis dus oquw current mze < EME
"€ e Yeffen crme TR BE W SRk
BonF e e s fawn v T a W Sororn
#rer3f A Internal resistance @ wetiafie )

b

Superposition Theorem % bR
ﬁm'h"'l]':lj e 'é_]il

E. .
) l R - == Es
' rr

r A9y T v By @9t E; source <3 internal
resistance.,

Step-1: o o @3B source @ active (&4 W Fm
soure (% inaclive %408 TA | vollage source ¥ shon
¥4 4 current source 409 open WA @3 T4 internal
resistance ¥ B4 $% source 97 ¥ 9902 | WO TS
%2 Voltage source @# internal resistance source Wid
A4 series 4 WITF 992 current source 9% internal
resistance source <% LY parallel @ wce | o Boinm
fora E, c@ active o3, wigze faf® wiomg

«% fom @ I') Iy, I'y @3 99 current divider, series
parallel *@ IR I 9 TS TR

Step-2 : 93% 2 WA source PN active 30 S0
corresponding current (3% (S TR "), 1", I

Step- 3 : 5 (1) wquiht
l: = l':-l"i Z, if |'|} 1"
=V2=1% ;i T2) 1%
=1 +h

f&fs mf¥% / EEE



[ Self Study

(KVL, KCL)
31 Find Vg, Vag

o 80

A M |1} E M'I{

\T

Taov " % s 40V

WW C
° "

Ans: Veg==5 Volts, Ve =30 Volts

2 | Find the value of X

101 Ty

Ans:x=0 Amp.

o1 Find the value of V; ,V,,V;

L0V b 1SV

£ : +
lﬂ‘l’% : % Vi %VI
E T30 R )
el = |d
e

Ans: Vi=-15 Volts; V=0 Volts.
Vi=35 Volts.

8 | Find the value of i when.
(i) V;=2 Volts (iii) V= 6 Volts.

OPTIMUM®

2TuI

(i) V,=4 Volts.

301

¥

Ans: ()i=1Amp; (i) i=0 Amp;
(iii)i=-1 Amp;

¢1 Find the Value of 1, & 14

Ans: I, =4 Amp, ;=5 Amp.

& 1 Find the Value of I} I Iy Iy

Ans: I, =2A;1;=2A; 11 =4A;
I, =10A.

91 Find the Value of E & |

+ 0V _

1042

r oV

1502

Ans: E =80 Volts; I = —4 Amp.

fefs wf¥% / EEE



From loop (b)

“X+y+06-3x+3y+3z+18-dx+24=0
=>-8x+dy+3z+48=0

= 8x -4y -3z =4§.......... (ii)
From loop (c)
-2y =22~ 12— 10+ I(x~y-2-6) =10z =0

-2y -22-2243x-3y-3z- 18- 10z =0
= 3x-5y-152-40=0
= Ix - Sy - 152 =40.........(iii)
From (i),(ii) & (iii) We get,
Xx=4.1A, y=-321, z=-0.77
~1=x=4.1 Amp (Ans.)

» 1 Find the Value of V,1,,I,.1,.

Solution:

fic ab,e mﬁ'ﬁﬁcﬁm
*uh »‘f Sy

Applying Kﬂyi‘lt Pmnt ?ﬁ: x,

11+|;+30' -I]'l"gh N

I g ﬁwm, I|=I.A

24
b= =6 Amp

S0 | Find the Value of Voltage Ve, & V,g when (i)
R =10Q (ji) R=20Q

)

_#'j‘,_.

L= _30
34542

=31Av

¥ R 97 wo froy oA e Saifte g

abeda loop 94 KVL #17 1%,

(—5x2) — (2x2)-6 + (5x3)-Vaua=0
*.V=-5 Yolts. (Ans.)

abcdea loop 9 KVL ¥ 1%,

—(5x2) - (2x2) - 64+{5x3) + (2x3)+ V=0
Va=-1Volts. (Ans.)

Note : R 97 ¥ Wl Q% 7 &+ Ckt 97 WA

@F RS I

f&fsi f¥ / EEE



= 242.410.6
=3 ﬂ?ﬂ

= sn?nzzmmp

| 6x2.37
T
23?x2

5 =1.422 Amp.

h= =1.58 Amp,

ﬁpplylng KCL in point C ;
Lhi+l=1
h=h-h
~ =L58- 1422
=0.158 Amp (Ans.)

¢t What is the Voltage V, Across the

open switch in the Circuit

sov

L
|l

Solution:
V10 =20 -50 +3EI l}

Vs=30V . (Ans.)

41 Find the vnl{:e of ‘V;

Solution:
(=16x3) -(4x2)+40 -V, =0

“V ==16V (Ans.)

OPTIMUM®

91Find the Yalue of V, & Power

Dissipated by 502 Resistor.

q0l

Solution:

2. Cu frenl from G to A

3
: = Tﬂ=lﬂ Amp.

aw Ckt Bee Simplify 3@ 4%

SV ESRI0+2x1043%10 =100Volts.(Ans.)
50 2 Power =10°x5=500 Watts. (Ans.)

¥ (ii) Find out [

Solution:

From loop (a)
10z + x-y-6-2y =0
x-3y +10z =6...........

2B ]S

fefz =% / EEE




Putting these value in equation (iii)

we get, -2(17k) ~5(30k) + 2k = -2
=» —~3dk - 150k + 2k = -2
=182k = -2

|
k"ﬂl
17 30 |
. I;" a’l‘. |1"'9'_|, |3’ﬁ

Vug - 11] +3(I|+[1}

17 . 1
s(2xa) Moy +—
@xg)* g5y
3 54
91 91
88
=91 Volts.
88
. Van=-g; V (Ans.)
3| Findoutx,y & z
E xty 100 A x 100 B
Y F

100v 300
500 y
‘o
xty

Solution:

From loop ABCA:

~100x ~3002+500y = 0
|00x-500y+3002=0 ¢

x =5y+32 =0, () -
Krom loop B(;QI]B :

3002100y ~1002+500(x2) =0
L{uuz- 100y + snméf;suoz =0
9z+y-5x=0 :

From loop ABDEA :

~100x —100y —100x -500x + 500z + 100 =0

STl

OPTIMUM®

700x + 100y — 500z = 100
Tx+y—52= Lo {i0)
From (i), (ii) & (iii) we get

x=02 Amp

y=0.1 Amp
z=0.1 Amp

¢|Findoutl &1,
v M0

(Ans.)

Solution :
From loop (i)

2~ Jg=12+8=0
2~ 13—-4=0
From loop (ii)
I, -8 + 101, + 10I;=0
101, + 111;-8=0...........(11)

- h-4=0........[1)
From (i) & (i1) we get,

I, = 1.625 Amp (Ans.)
I;=-0.75 Amp (Ans.)
81 Find Iy

— Wi

[ 12v

1x2

: x4
Solution : Ry =2+ (757 )* 75

rf:s'

4% % / EEE



Now, Adding (i), (ii), (iii) & (iv) Applying KCL

||+ ’? +[Jl +’ﬂ +1l: +[t= l., +I¢ ‘|'|d +lh +|: ‘Hq. Pﬂiﬂl A . [A o |.'| + [] .............. (IJ

L+ I +1y= L. (Proved) Point B: la+ 1)+ 2= lauerninnens (1)
Point C : le= I3+ lseoen (i)

9| Prove that, I, +1; +L=1; +l; Point D : K+ 15+ 1e= lgeerrernnnne {iv};
Now, Adding (i) (i) Gif) & (¥) . &
Ia+lgHlHatcHs +|3+||- ||+11+h+]1 +I;j*[p .
- IatlgHce=lp [Prnved} _.;?__ "“,

i : b : r%(jﬁi

Applying KCL
pointa: |+, =lp+ ln........ (i) &
pointb : =1y + I (ii) %
point ¢ : I + I+ Ig= 3. Gy A
pointd : Iy + lot [e = lgocnnes (iv) d"‘ 3 e Ay
pointe:lp=1l+1Is......... v) . u'iﬁ% Y, P8
point f: I¢=Ig + I {yrj};-" Sy T'h ‘:_._-;w"'
Now, Adding (i), (ii), [m}. {ij,{v} nnd (vi) q.} y Solution:

o

From loop (i)

Iy +1, +1 I +1g 'Hd +[|. +T, + +lp Hr:'ih,l
=l;- 4l + 2L, = 0.......(1)

= Ib +If+la. -]‘I 'E] hHﬁ +1s "i'l +f "ﬂ:rﬁ ],.] +1;+

{? LT g
=l+]s {Pmyed} L ) From loop (ii)
: ~2(13-13) + 3(li+13) + 41,=0
+I +I =]
2 5"?1‘1"',?" I B 2+ 2+ 3+ 3+ 4l =0
s3L-2 9 =0 A1)

From loop (iii)

-2+ 23-2(L ) +2=0
™ -2k + 21321 -2l =2

1, - Sk 20y = -2 .....{iii)
From (i), (ii) & (iii) =>We get.
=17k, 1;=30k, L=1k

Zﬁ fefiy ¥ / EEE
11




~ Kirchhoff’s Laws)'
IO T aaf

5| FRRE Current/Point law | %3 KCL +1
[-1-f|

31 FRORET Voltage law : ¥gts KVL 9o 2w

Current/Point law : @7 fivrs fiffs wizs
FermfAfes carerem g s

W, IR RS wine TS = Pife w1t |
i l-|+l:+l;+ Is—h:“

Voltage law : 31 7% Wagfes Dawd ag 3
MF&!'WWWWWW

v

T |

F

From !nop A.B FA ;
LR +Ei - EI'O‘ £ :

me quESzBCDEB
+]1R1“ Es- Eﬂl%}"ﬁ ’4

A.ﬁ_-;i s
'Frnm loop ABCDEF A

4...5'1 -F
U‘-'

IRI *'" JJRE‘ E;- E%’L 0

i jﬂs"‘

A

OPTIMUM®

Applying KCL to Point a :
IU + I| —_ 5 + 7

h=12-10=2 Amp (Ans.)
Applying KCL to point b :
5= L+1+1

35“24"1*‘]

=0=2A (Ans.)

L7

Applying KCL to point ¢ :
l2+8=6+1; %
=2+8=6+1,

=) I;-ﬁ’f'imp. (Ans.)

Applylng KCL to pointd :
tzﬁ’t&?&lﬁ 8 B’

:al.s-ls i3
R o

. E;)Jn Amp (Ans.)

:-'l'lu-lr /
2 Provel,+ I; +1I,= L.

Applying KCL to ponita:

TS IS O ()
Pointb :

Tuls

fefs =¥ / EEE
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Ans : E = 4 Volts,

33 | Calculate Voltmeter Reading

of

,qn&wmwmiamw

3¢) MED erafde wia® e w1
G 4V 12w

—-_Jﬁxﬁrﬂ
F'\:f\./\"?‘:_ vV, =% Y,

12V
Ans: 6 Amp, 2 Amp

(el

“S1q @I () o fe | fof T,
pER () e TS @
e R iR (FER) TR Fc
S/ ITUOd AN SRE WA IR,
o S Tl WYl W (A QIR
mﬁhwm y | IARERES (19

T4

w / » O [eRiap ¢ ST TR T TR O
360 i @ ofe T wer T MY S
v g e 8| @ HIF WA WA«
w] 3% SRS SIERICT; ST SR ORI
e fiffte =@ @3 TERA GOHR T
0=
BN Faftes 2 T ¢ | @ (TR A WAGETS
Ans : Gruundnﬂfﬁ#ﬁﬂtﬁ'l M @I T TR (FEel) W |
V;=8 Volts &':-Y&;-# Volts. qREE IE | OHAR A T, wify
A v @ EF @ A
{15 TMH ¥4 | L1 ETECH]
81 mﬁ#mﬁﬁé}m
?Duml-nzl" ~h WA IW, QT SR ©F WS & WA
= B 3% I TS O (598 AR | R Q| &
f“" S (7 QPR (N e =9 ¥
" 1 Y'TBIAd SRF ATM | (@R o7 W, W |
o] ; ' ITS F: 7e-5d, fiprate, foafidl -5985)
S pron—
Ans: 8V . 6 J
f5f wif¥6 /| EEE
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048

124 AW
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10
E—— 2 215 2
1
5
— MW

Ans: I/ L ="/,

:Ey 2\ -
. 3A C"’) ‘,IJEEVJ C‘P‘)n

Ans: V,=21 VoltsV; =15 Volts.

OPTIMUM® ST

4

b1

Ans : V, = 20 Volts, I, =5A, L =-5Amp,

°1 W
‘ 1 R
w1 3
Ans : V.% 7 Volts.

.

FATYTYI
AN
o

i

ik
e

Ans: =2 Amp, E=100 Volt.

0| 13 11
i 'j'i:'l'l +
22 14 5

[ TYT Y

3

AAAAA
wyerYy

# g
: 9
AW .

[
Ans:I1=2 Amp, V,=1.25 Volts.

f&f1 7% /| EEE
1<



$ |
Ans:I= 36 Amp.

Ans : R=233 0

pv i

I_,’-"_.: uv 'f

Ans:I=15 Amp.

Ans : 1=1.25 Amp _-_:'; e
JE e

o o i E

ﬂi 33 -+ Ri .E 12V 3 Zuw

B
WTRRy
-
L)

“]’ 1A S
uy 4 Yo, Ans:R; =2, R;=6Q.
Ans: V;=12 Yolt , R=20Q

+* “
il
i
I.I..I.IF
]
¥
8
.
L
=
P T i
T WENN F
§ 5

3
-
(0]
5
F -
P TS
§ ¢

Ans : l,.-i Amp, ls-—“5 Amp. Ans:R=3025Q.

A 2 15
a ,"';" j B o oW WAV 1 .
= - 210
{ i : KA 1 g
s g
. i L ",

13‘:‘_ iE 3 EE 10 + ' 2 <
T :: —--_l—
o 3 T
‘.T.:_'l'. 'I.-_I-I.-j'l -
1 1

Ans: R,z =225%. Ans : [=28.45 Amp.
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» | Find out voltmeter Reading.
[DUET: 11-12)

= 100 gt
((60+40)||100)+50 — ' *™MP

1x100
= {T00+40+60) - > Amp

=LV =100 - (60x0.5) = 70 Volts.(Ans.)

Yo | MfERT v i (w2
a4 Il5v

Solution: 5

s e

: l | e i 2
ISV
4% = 3|
OPTIMUM®

Rr=(41301)689)+4

]
E;‘ﬂ

mﬁnﬂmﬁwaﬁﬁ'ﬁmmﬁ?ﬂmm
Jre @ g i T Il o u WL
IDUET: 07-08) B,

HUYH:
Given that,
PesQ 0=200, R=102, S=?

P R

W ) — =
¢ know "3
5 10

.
20 8

* Resistance, S = 4002

]

mﬁtiamﬁu‘r Vo p ToI00H ff )
[DUET: 04-05]

B

ANV {

40
Ans : v,\ﬂﬂim x 10 = 20 Volts.

. fefss 7% / EEE
1<



Solution:

12yvT

I 12
TZ{(6114)+(8]12)} |14

6
la=5=3 Amp,

=6 Amp.

3x4
lo="T0 = 0 = 1.2 Amp.

3
lgn = ]::}2 =0.6 Amp.

=12-0.6=06 Amp.( Ans)

% | Find the power consumption between
A&B. If 60v applied between A & B.

ﬂ 18 2 8 B

g
Eun

Solution:
Rm-[{{3l6)+15}li5]+8
Rag=1201 £iEziR
Total Current, -Iﬂ},:ﬁ—” =5
Total power cunsumcd
B PAB"! an OF Vaglas
N Nem = 5012
=300 watt

‘ll Fmd out IR& R

o I:

orPTIMUM® "

Solution:

WA gmmw e Ay, L G

IxR =4 x LSI_;, L *M £ 'ﬁ';
~R=6Q (Ans.) :

Rr={(4+6) [(1+1.9))+2=4Q .

0
lr= X 2.5 Amp.

4
2.5x2.5
%= 35642 5

- {15 Amp. (Ans.)

v Find Out I;, I, Voltmeter & Ammeter
reading.

Solution:
Voltmeter Reading =100volt (Ans.)
Ammeter Reading=0 Amp. (Ans.)

Ckt @7 total Resistance = «
r

: 100
. total Current = = 0 Amp.

S h=1=0 Amp. (Ans.)

|7 Voltmeter Reading T2 100 Volts, twn By 100V
Source <F across FCUN ¥ wi0L 1]

*‘ feft mf#6 / EEE



Pa l"aI_IIEI Circuit ¢ | Find out the value of Vs

51 Find ;mt the valucof Ry & I It s 4 s
s ] T — AW —
+ migl ” + . )
lﬂ;"’;— '. ;El‘ R 3 60v = 3 :: 5 15 Va E;E A
. R, : 2
g L
Fig : Parallel Circuit Solution: ‘
Solution: Rr= [{{su9}+4+3}i|ﬁ1+s=- 1 ?m
Ry :}HZ’{'II 4[13=109Q (Ans.) br= W-ﬁ-i D'? Amp 2k
1=p- =705 =916 Amp (Ans) o= —309%8_ Ly gg3 Ami
Wi Ao By
R = - SRl . 1.883x9 \:
gt T -'} ul oy ,f‘:j_“' R ‘.__:______ "
RIS Mlx ll'(:lllts ? i Is=s49 .21 At
, Vg = 1.21%526.05v . (Ans.)
8 | Find out the value ﬁf E
Solution: -
Rr=[{(6]l 1")"‘2}“ II 6| 2]+3 Sol":
=40 {A.ns.} _ ' : 9
v 100 : R s 6
= R.T;:: o =l2 SA {A!IS } i Bt ._: B D 9
S L . [ . A
31 Find out the falue uf E X
10
e A, Ry= (165116 +(8|4)) [91+3=6.3702
i g.f+—:__— 1 ] Ir=9A
g I 4 EE 2 = =
f‘; . e 3 E-ﬁ.ET:fQ 57.35 Volt.  (Ans.)
6.4A -——-'tjh——- Find f t the value of 1|
Solution: ¢| KRG o%
Ry = (10+4]|a+2+4/4{13]3)
=14.85Q
;=64 A

E = 1yRy=6.4x14.85=95.04 volt (Ans.)

OPTIMUM® m

*  tzds/EEE




= v= R

- v
= ]l=—-

R
v
=3 R=T
i
Ohm's law - &% Myaget :

>, < (ST w0 Y A |
Q. wvm AR e wm

©. fog Ry e Bofm Ohm's law 2o s =g =

¢DC Circuit 9 &4 Inductur, short &3 Capacilor,

open RO 1w ¥, crdts; *
TR Wi,
R s @ Brremarh oy
J(._=2m‘l.
= X =2nxoxL
e ){._=D

Ty, ST} F00 S0y (IR A 9410 W 13m0 R

T IE

wEy X¢ = « =18 e Infinite awwmwﬁw

¥ 71 | =wey Capacitor, open feonee =mm 1

Resistance 9% 74 :-

Resistance f&aft ffarm %ﬁwﬁﬁ I

(i)sv@—Ral R —Resistance

(ii) :.vp—an&i_' ¢ L —Length
i A — Area

(ili) oF 7 :- 'ﬁﬂﬁamﬁﬁ‘mwﬁvﬂﬁmﬂﬂﬁﬁﬁm
s mfﬂﬂmgaﬁwrwkimmvﬁa

e B2
(i}ﬂ!ii}ﬁlﬁﬁm;;R:P%
p= sr#fws iy Unit ((-cm)

= c=ffarem et/ cafel=RE |

orTIMuM®

¢ Toreliam o WAl ¥l onde fir)

Tors e Ao

AMTAGe A0

BICE R CE
#afye @ i e
Eoefiarm e

(q 4 e S T e
o] TR 1 WA vy
mmmﬂﬁﬂ

o

T
) | tepfes wids Fan
fape sranfe 4w

T -mfﬁ frcn
Wﬂﬂﬁhm

o) |tagfes  wieT v
egoafts oo
Beq W

el )
ﬂﬂmmﬁ&’f‘;h
WL e &

8) | arwm@ Insulator
waEs I am fafm
%1 HEEES AT

| T sfeyE WY

W W ok e |

iic-0e | I

Insulator ﬁﬂ:’ﬂ mﬁl fope
TS TS MmA A |

TR

1I'

e

Series Clrﬁu’lgs

. "5 Find out the value of V,Vs,V3,Va

Fig : Series Circuit

Solution:

| = k. S Rr=Ri+Ra+R3+Ry
=2+4+5+6

Ry
Iﬂ

1 =170

= 1,176 .?mp (Ans.)

V) =IR; =1.176x2=2.35 V

(Ans.)

Vy=IR;=1.176x4=4,70 V (Ans.)
Vy=IRy=1.176x5=5.88 V (Ans.)
Vy= IRy =1.176x6=7.056 V (Ans.)

fefsi nf¥s /| EEE



R AT 3 @ oem S Wt o qE
mﬁaﬁsmmmﬂﬁ'@aml
n

aE § »

e Ir=L+1+ By e issiinie I,

© | *TRFTRT AR AYE 4 Giedner wm
TR CAT IOV (IO AP Resistance
@7 TR A A |

i 1 1 1 1
m T T g —— L e
R. RI R: RJ lllllllll + 2 I
1 1 14 1
— e bl LOES s

R;—*(R;'I+R;"4I‘h34‘-"h-lmﬂn'l)'l

ﬁﬁﬂ-w zr’ﬁ&mﬁz @ e AFES B ax
mmﬁuﬂrﬁ?m n

T 3

Fig : Mixed Circuit

OPTIMUM® ]’

II-.-.V

C iy VxR

Current Divider Rule :

e

| =i R R

Fig : Current Divider Rule

% total exrent x opposite branch resistance
total resistaniee of we bianch

- o T
-

¥ IxR, f,
"" Ri#R; e

o IxR;
“I+RI &

\fﬁlt;ge Diviﬂél‘: RulE HE

v xR
};F-I+R1+R,
) Py

L “VxRy .

27 Ri+Ri+R,

.l" ‘Ri+R4+R;

r

Fig : Voltage Divider Rule

$FIED, BT ' GRBTICR WO o

was e i e ¢ we witw om
THG IED, (STVM @ EfRETNOR ToIR T Rfe
I G TR exrm @ wew +fafve | fae egfors B
i 0 P % | O 9] T I E — “Ohm's law is
the mother of all laws”
GO W ¢ (1 i fee fin g ertmam gafes
mmavﬁwﬁ;ﬂwmmw
3, cafErT™ a7 i |

(vﬁ - \I'H}ﬂ i
=vai i
V.ﬁC:JvB
_‘ " fefrnfd& / EEE
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D.C. Circuits

ST S )

Voltmeter : Voltmeter Wl (3% OWS &3 S (o
&R @@ Voltage mcasure 31 W, 8Y M6 49 e
Parallel @ +RggM 09 Wi & ST internal
resistance WEIS & |

O R

Fig : Voltmeter Connection

Ammeter : Ammeter T @R ™% @93 Wy
AR T T WA T (AfeS AR @ IED measure
T T | Ammeter 9% internal Resistance @ ¥, i.e
Zero, 1R Ammeter T oS <3 T e @ W
L3 '

MW
R

+*

\-"1 () R

R

Fig : Amme ter Connection

Current Source : Current Source @ 9% S,
arEl CoTS TERPBIM 07 SR TR B A @A S
srreria TPorR 8 i s feewm w0 1 Generally,
Current Source 99 internal Resistance infinite.

1!nnfan:tltslg«: Soii':rc_é_‘-: Voltage Source 9% «wf5 ¥
s et <1 FoT Sea e W el S SR
ffae o corber Mam T 9% Battery 19 faa
Voliage Source farara @ T Generally, Voltage
Source 97 internal Resistance Approximately Zero.
internal Resistance 9 |

;ﬂﬁﬂtﬂ:ﬁvﬂtmsmnﬂﬁmimﬁﬁmn

orTIMUM®

’ vafiidy o

X ke

et switeh

Suiies P nlled

Load
oadugion
Source/Batiery 2
o o ¥ qa S ¢ 5 - 2
(i) tegfem S (Source) ]
(ii) *f@® (Conductor)

(ii) P w2 / 385 (Controlling Device / Switch)
(iv) 3r¥ws W / s (Consuming Device/Load)
(v) 7% 73 (Protecting Device)

+ fifee =¥ s [DUET: 07-08]

" em ATED WA oA 0 T oW MF
wirs ffirs G wm

o= 3- b1 R R
LA FYYY— YT
" * w1 n
L1, |
1

Fig - Series Cocunt

q iie
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y | fifas D «FEf s vz v

safie D niED aufge Qi FETea 7ES |
wRtl== L=l =™ I,

3 | Fifem S mge ofefd eese ceTOBoeR
corrmm, WD Cui CoRTer A |

RV, =V, + Vi+ Vit +V,
@ | Gifem wfdDe g caferDm, So2 wam
cafEEtm 9T COIITER WA

wefes Rr=R; + Ryt By o 4R,

ey 6D e Wi v T
[DUET: 07-08)

T
Gfam AfE o Torabe fanom 43 WA TS

FrreGTiRR WA SR (A 3@ ewa N a3 TH
wpisie 40 |
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W IR
Telecomunication
Modulation 309
Satellite Communication 335
Optical Fiber 338
Cellular Communication 344
Television 353
Computer Technology
Introduction to Computer 358
pprocessor & pcomputer 361
Architcture
Interrupt control 365 |
LAN/ WAN / INTERNET 366
k|
Bt 368
e 386

Syllabus of Admission Test |

SECOND PAPER" - .

Electrical Circuits : Circuit Laws, DC Circuits,

Magnetic Propertics of Materials; AC Circuits :

Sinusoidal Waves, Freq_ucncy Phase Angh’:_
Average Value, RMS Value, Single Phase

Circuits; Balanced Pﬁlyphasr Cm:mts Phase and
Line %’nllnges and Currcnts in Shm and Delta
Systems,#~ :

Power Eysﬁ-m. Smgle line dlagram  of power
system, types’ nf fransmission and distribution
s system, corona, skm efl'ecl mechanical design of

overhead line. o,

Electrical ~~‘Machine :  Principle  of
Electromagnetic Induction, Armature Winding of
Dynamo, Voltage Equation and Characteristics
“of DC Generators; Principle, Starting and Speed
Control of DC molors; Principle, Construction,
Equivalent circuits, Voltage Regulation, and
Efficiency of Transformers, Single Phase and
Polyphase Induction Motors; Voltage Equation
and Voltage Regulation of Alternators, Principle
and Starting of Synchronous Motors.

Electronic Devices & Circuits : Semiconductor
Diodes and Rectifiers, Transistors, JFETSs,
MOSFETs, CMOS, Amplifiers, Voltage and
Power Amplifiers, class A, class B and class C
Amplifiers, Oscillator Circuits, - Photoelectric
Devices, Multivibrators, Radio . and TV
transmitter / Receiver, Clipping and Clamping
circuits. b

Telecommunication:  Various types of
modulation and demodulation- AM, FM, PM;
AM-VSB. Cnmparisuns of analog nﬂd digital
communication, bandwidth and channel capar.:lty*
noise_in communication, PAM, PWM, PPM,
TDM| and FDM. Components and basic principle
of telephony, satellite communication, optical

fiber  “communication - and  cellular
‘communication. . ;

Digital  Electronics  and  Computer
Technology: Number  Systems,  Boolean

Algebra, :Logic Gates, Combinational and
Sequential Logic Circuits, Adder / Subtractor,
Encoders, Decoders, 11

Multiplexer and Demultiplexer, Flip-flops,
Registers, Counters, Introduction to micro-
computers, micro-computer and microprocessor
architecture,  introduction  to  computer
programming language: assembly language and
high level language programming, LAN, WAN
and internel.
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