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BACHELOR OF SCIENCE (B. Sc.) 
Term-End Examination 

December, 2022 
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) For RC circuit given below, write the 

expression for complex impedance Z  

and |Z| : 
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(b) Draw a labelled symbol of a vacuum diode. 
(c) Gain of an amplifier without feedback is 

1000. If feedback ratio (β ) is 0.9%, 
calculate gain with negative feedback. 

(d) For an IC with number LM 317, what do 
the letters LM and number 317 indicate ? 

(e) Convert binary number 11000110012

(f) Simplify the expression 

 to 
octal number. 

Y ACD ACD= + . 

(g) Write any two parameters that can be 
measured with a CRO. 

2. Attempt any two parts : 

(a) State and prove superposition theorem. 1+4 
(b) A series LCR circuit consists of 10 Ω  

resistance, 0.1 H inductor and 10 Fµ  
capacitor with the applied voltage of 20 V. 
Determine the resonant frequency of the 
circuit. Find the Q-factor of the circuit. 
Calculate the lower and upper frequency 
limits and also find the bandwidth of the 
circuit.  5 

(c) Draw a common emitter n-p-n BJT 
configuration circuit used for studying its 
V-I characteristics. Also plot VBE-IB (input) 
and VCE-IC (output) characteristics for the 
same configuration. 2+1+2 
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3. Attempt any two parts : 

(a) Express the four h-parameters (h11, h12, 
h21 and h22

(b) Draw circuit diagram of a Colpitt’s 
oscillator using 

) for a four terminal black box 
in terms of partial derivatives. Write their 
meanings and units. 5 

- -n p n  transistor. Write the 
expression for its frequency of oscillation. 
Is this a good oscillator for producing 
signals below 10 Hz ? 3+1+1 

(c) Draw circuit diagram of a full wave bridge 
rectifier and explain its working. 2+3 

4. Attempt any two parts : 

(a) Draw labelled circuit symbol of an op-amp 
IC 741. Explain its following 
characteristics : 

(i) Input-offset voltage 

(ii) Common mode rejection ratio 2+1+2 

(b) Draw the circuit of non-inverting amplifier 
using an op-amp. Obtain the expression for 
its closed loop gain. 2+3 

(c) What is IC LM 380 ? Draw its pin-out or 
block diagram. Also list its four 
characteristics. 1+2+2 
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5. Attempt any two parts : 

(a) Write the truth tables and draw symbols of 
AND and OR logic gates. Draw the circuits 
for using diodes for the realization of these 
gates.  1+4 

(b) Draw the circuit of an R-S flip-flop using 
NAND gates and explain its working. 5 

(c) What are the major subsystems of a 
cathode ray oscilloscope ? Explain the 
‘alternate’ and ‘CHOP’ modes of dual-trace 
CRO.  3+2 
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      PHE-10 

foKku Lukrd (ch- ,l&lh-) 

l=kkar ijh{kk 

fnlEcj] 2022 

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 ds fy, lfEeJ izfrck/k  

Z vkSj | |z  ds O;atd fyf[k;s % 
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([k)  fuokZr Mk;ksM dk fpfÉr (labelled) izrhd 

vkjs[k [khafp;sA 

(x)  ,d izo/Zd dk iQhMcSd ds fcuk ykHk 1000 

gSA ;fn iQhMcSd vuqikr β  dk eku 0.9% gS] 

rks ½.kkRed iQhMcSd lfgr ykHk ifjdfyr 

dhft,A 

(?k)  IC Øekad LM 317 esa v{kj LM vkSj la[;k 

317 D;k n'kkZrs gSa \ 

(³)  f}&vk/kjh la[;k 11000110012

(p)  O;atd 

 dks mlds 

v"Vk/kjh rqY; esa :ikarfjr dhft,A 

Y ACD ACD= +  dks ljy dhft,A 

(N)  nksyun'khZ }kjk ekih tkus okyh dksbZ nks jkf'k;k¡ 

crkb,A 

2- fdUgha n k s Hkkxksa dks gy dhft, % 

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

fl¼ dhft,A 1$4 
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([k)  ,d Js.kh LCR ifjiFk esa 10 Ω  izfrjks/] 

0.1H  izsjd vkSj 10 Fµ  la/kfj=k gSa vkSj ml 

ij 20 V  dh oksYVrk ykxw dh xbZ gSA ifjiFk 

dh vuquknh vko`fÙk Kkr dhft,A ifjiFk dk 

Q&dkjd ekywe dhft,A fuEu vkSj mifj 

vard vko`fÙk lhek,¡ ifjdfyr dhft, vkSj 

cSaM dh pkSM+kbZ Kkr dhft,A 5 

(x)  ,d n-p-n BJT ds V-I vfHkyk{kf.kdksa ds 

vè;;u ds fy, iz;qDr loZfu"B mRltZd (CE) 

foU;kl dk ifjiFk fp=k [khafp,A bl foU;kl 

ds VBE-IB (fuos'k) vkSj VCE-IC

3- fdUgha n k s Hkkxksa dks gy dhft, % 

 (fuxZe) 

vfHkyk{kf.kd Hkh vkjsf[kr dhft,A 2$1$2 

(d)  pkj VfeZuy okys dkys cDl ds pkj h&izkpyksa 

(h11, h12, h21, h22) dks vkaf'kd vodytksa ds 

inksa esa fu:fir dhft,A buds vFkZ crkb, vkSj 

ek=kd (units) fyf[k;sA 5 



 [ 8 ] PHE-10 

   

([k)  n-p-n VªkaftLVj dk mi;ksx djds dksyfiV 

nksfy=k dk ifjiFk fp=k [khafp;sA blds nksyuksa 

dh vko`fÙk dk O;atd fyf[k;sA D;k ;g nksfy=k 

10 Hz ls fuEu vko`fÙk;k¡ tfur djus ds fy, 

;ksX; gS \ 3$1$1 

(x)  iw.kZ rjax lsrq fn"Vdkjh dk ifjiFk fp=k [khafp;s 

vkSj blds izpkyu dh O;k[;k dhft,A 2$3 

4- fdUgha n k s Hkkxksa dks gy dhft, % 

(d)  OP-amp. IC 741 dk fpfÉr ifjiFk izrhd 

fp=k [khafp;sA blds fuEufyf[kr vfHky{k.kksa dh 

O;k[;k dhft, %  

  (i) fuos'k vkWiQlsV oksYVrk 

  (ii) mHk;fu"B fo/k fujkdj.k vuqikr (CMRR) 

2+1+2 

([k)  OP-amp. dk mi;ksx djds vizfrykseh izo/Zd 

dk ifjiFk fp=k [khafp;sA bldh lao`r ik'k 

yfC/ dk O;atd O;qRiUu dhft,A 2+3 
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(x)  IC LM 380 D;k gksrk gS \ bldk fiu&vkmV 

;k CykWd vkjs[k [khafp;sA blds dksbZ pkj 

vfHky{k.k crkb,A 1+2+2 

5- fdUgha n k s Hkkxksa dks gy dhft, % 

(d)  AND vkSj OR rdZ xsVksa dh lR;eku lkjf.k;k¡ 

fyf[k;s rFkk buds izrhd fp=k [khafp;sA Mk;ksMksa 

ds mi;ksx ls bu xsVksa dks izkIr djus ds fy, 

ifjiFk fp=k [khafp;sA 1$4 

([k)  NAND xsVksa dk mi;ksx djds R-S 

fÝyi&ÝykWi dk ifjiFk fp=k [khafp;s vkSj 

bldh dk;Ziz.kkyh dks le>kb,A 5 

(x)  dSFkksM fdj.k nksyun'khZ ds eq[; mira=k 

dkSu&ls gksrs gSa \ }Sr&vuqjs[kd nksyun'khZ dh 

^,dkarj* vkSj ^varjkf;r* fo/kvksa dh O;k[;k 

dhft,A 3+2 
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