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PHE-10 : ELECTRICAL CIRCUITS AND 

ELECTRONICS 

Time : 2 Hours     Maximum Marks : 50 

Note : (i) All questions are compulsory; however, 

internal choices are given.  

 (ii) Use of calculator is allowed. 

 (iii) Symbols have their usual meanings.   

1. Attempt any five parts : 5 × 2 = 10 

(a) Write the expression for 1I  in the following 

circuit : 

 
 
 
 



 [ 2 ] PHE-10 

   

(b) Give one example of each of the following : 

(i) Elemental semiconductor 
(ii) Compound semiconductor 

(c) A multistage amplifier consists of three 
stages. The voltage gains of the stages in 
dB are 30, 40 and 50. What will be the 
overall gain of the amplifier in dB ? 

(d) Write the formula for the calculation of 
input voltage difference of an op-amp.  

(e) Write the output voltages of ICs 7805 and 
7912. 

(f) Convert octal number 1268 to decimal 
number.  

(g) Draw the symbol of logic gate for truth 
table given below and write its name : 

A B Y 

0 1 1 

0 0 1 

1 1 0 

1 0 1 

2. Attempt any two parts : 2 × 5 = 10 

(a) State and prove superposition theorem.  
1 + 4 
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(b) For the circuit given below, the Q-factor is 
5. Determine values of L and C at resonant 
frequency of 500 Hz. 5 

 

 

 

 

 

 
(c) (i) Plot the I-V characteristics of a p-n 

junction diode in forward bias and 
reverse bias.  3 

(ii) What is a rectifier ? Plot the output 
waveform of a half wave rectifier.  2 

3. Attempt any two parts : 2 × 5 = 10 

(a) Explain the classification of amplifiers 
according to biasing.  5 

(b) Draw the circuit diagram of a transistor 
based phase-shift oscillator using three 

identical RC sections in feedback network. 
Calculate the frequency of oscillation for  

R = 100 kΩ and C = 0.01 µF. 3 + 2 
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(c) Draw the circuit diagram of a full-wave 

rectifier using centre-tapped transformer. 

If output voltage of a full wave rectifier is 

given by : 2 + 3 

0 V sin 0V
V sin 2
m

m

t t
t t

= ω < ω < π
= − ω π < ω < π

  

Show that the dc value of voltage is given 

by : 

 2VV m
dc =

π
. 

4. Attempt any two parts : 2 × 5 = 10 

(a) (i) Draw a labelled circuit symbol of an 
op-amp.  3 

(ii) What is meant by the slew rate of op-
amp ? 2 

(b) Draw the circuit diagram of a basic 
differentiator using op-amp IC 741. Draw 
the outputs of the differentiator if inputs 
are (i) sine wave and (ii) square wave. 3 + 2 

(c) Draw pin out or block diagram of IC LM 
380. Write any four of its characteristics.   

3 + 2 
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5.  Attempt any two parts : 2 × 5 = 10 

(a) (i) Draw circuits for realisation of OR 

gate using diodes and NOT gate using 
a transistor.  3 

(ii) Write down the truth table for : 2 

Y AC BC= +   

(b) With the help of a diagram, explain the 

functioning of an asynchronous (ripple) 
counter.  5 

(c) Draw the diagram of a cathode ray tube 

identifying its major components. Explain 
the function of the cathode in it.  4 + 1  
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      PHE-10 

foKku Lukrd (ch- ,l&lh-) 

l=kkar ijh{kk 

fnlEcj] 2020 

ih-,p-bZ--10 % fo|qr ifjiFk vkSj bysDVªkWfudh 

le; % 2 ?k.Vs     vf/dre vad % 50 

 uk sV % (i) lHkh iz'u vfuok;Z gSa_ fdUrq vkUrfjd 

fodYi fn, x, gSaA  

 (ii) dSydqysVj ds iz;ksx dh vuqefr gSA  

 (iii) izrhdksa ds vius lkekU; vFkZ gSaA  

1- fdUgha ik ¡p Hkkxksa dks gy dhft, % 5 × 2 = 10 

(d)  fuEufyf[kr ifjiFk esa 1I  dk O;atd fyf[k, % 
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([k)  (i) uSt v/Zpkyd vkSj (ii) cká v/Zpkyd ds 

,d&,d mnkgj.k crkb,A  

(x)  ,d cgqinh izo/Zd ds rhu in gSaA bu inksa ds 

dB eas oksYVrk ykHk 30] 40 vkSj 50 gSaA bl 

izo/Zd dk lexz ykHk dB ds inksa esa fdruk 

gksxk\ 

(?k)  vkWi&,Ei dh fuos'k vUrj oksYVrk ifjdfyr 

djus dk lehdj.k fyf[k,A  

(³)  IC 7805 vkSj IC 7912 dh fuxZe oksYVrk,¡ 

fyf[k,A 

(p)  v"Vk/kjh la[;k 8126  dks n'keyo rqY; esa 

ifjofrZr dhft,A  

(N)  fuEu lR;eku lkj.kh ds laxr rdZ xsV dk uke 

crkb, vkSj bldk izrhd [khafp;s % 

A B Y 

0 1 1 

0 0 1 

1 1 0 

1 0 1 
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2- fdUgha n k s Hkkxksa dks gy dhft, % 2 × 5 = 10 

(d)  vè;kjksi.k izes; dk dFku fyf[k;s vkSj bls 

fl¼ dhft,A 1 + 4 

([k)  fuEu ifjiFk dk Q-xq.kkad 5 gSA 500 Hz dh 

vuquknh vko`fÙk ij L vkSj C ds eku Kkr 

dhft, % 5 

 

 

 

 

(x)  (i) vxzfnf'kd vkSj i'pfnf'kd ck;l esa p-n 

laf/ Mk;ksM ds I-V vfHkyk{kf.kd [khafp;sA  

     3 

 (ii) fn"Vdkjh D;k gksrk gS \ ,d v/Zrjax 

fn"Vdkjh dk fuxZe rjax:i [khafp;sA 2 
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3- fdUgha n k s Hkkxksa dks gy dhft, % 2 × 5 = 10 

(d)  ck;l ds vk/kj ij izo/Zdksa dk oxhZdj.k 

le>kb,A  

([k)  rhu leku RC Hkkxksa ds iQhMcSd usVodZ ls cus 

VªkfUtLVj vk/kfjr dyk&foLFkkiu nksfy=k dk 

ifjiFk fp=k [khafp;sA R = 100 kΩ vkSj 

C = 0.01 µF ds fy, nksyu vko`fÙk ifjdfyr 

dhft,A  3 + 2 

(x)  dsanz&va'kfu"dkflr iw.kZ&rjax fn"Vdkjh dk 

ifjiFk fp=k [khafp;sA iw.kZ&rjax fn"Vdkjh dh 

fuxZe oksYVrk fuEu lEcU/ksa ls fu:fir gksrh 

gS %   2$3 

0 V sin 0V
V sin 2
m

m

t t
t t

= ω < ω < π
= − ω π < ω < π

  

fl¼ dhft, fd oksYVrk dk dc dk eku fuEu 

gksrk gS % 

2VV m
dc =

π
. 

4- fdUgha n k s Hkkxksa dks gy dhft, % 2 × 5 = 10 

(d)  (i) vkWi&,Ei dk ifjiFk izrhd fp=k [khafp;sA 3  
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 (ii) vkWi&,Ei dh nqzr ?kw.kZu nj D;k gksrh gS \ 

le>kb,A  2 

([k)  vkWi&,Ei IC 741 dk iz;skx djds cqfu;knh 

vodyd dk ifjiFk fp=k [khafp;sA (i) T;k oØ 

vkSj (ii) oxZ rjax fuos'kksa ds fy, vodyd dk 

fuxZe rjax :i [khafp;sA 3 + 2 

(x)  IC LM 380 dk fiu&vkmV vFkok CykWd 

vkjs[k [khafp;sA blds dksbZ p kj vfHky{k.k 

fyf[k,A 3 + 2 

5- fdUgha n k s Hkkxksa dks gy dhft, % 2 × 5 = 10 

(d)  (i) Mk;ksMksa ds iz;ksx ls OR xsV vkSj VªkfUtLVj 

ds mi;ksx ls NOT xsV ds fu"iknu ds 

ifjiFk fp=k [khafp;sA 3 

 (ii) Y AC BC= +  dh lR;eku lkj.kh 

fyf[k,A 2 

([k)  vkjs[k dh lgk;rk ls vrqY;dkfyd (ÅfeZdk) 

xf.k=k dk dk;Z le>kb,A 5 

(x)  dSFkksM fdj.k V~;wc ds eq[; ?kVd n'kkZus okyk 

fp=k [khafp;sA blesa dSFkksM dk dk;Z le>kb,A   
4 + 1 
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