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BACHELOR OF SCIENCE (B. Sc.)  
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PHE-10 : ELECTRICAL CIRCUITS AND 

ELECTRONICS 

Time : 2 Hours  Maximum Marks : 50 

Note : (i) All questions are compulsory, 

however internal options are given. 

 (ii) Use of calculator is allowed. 

 (iii) Symbols have their usual meanings. 

1. Attempt any five parts : 5×2=10 

(a) Draw the circuit of a practical voltage 

source and its I-V curve. 

(b) Draw the symbols of (i) vacuum diode 

and (ii) p-n junction diode. 

(c) The voltage gains of three stages of 

multistage amplifier are 10, 20 and 50. 

Calculate the total gain in dB. 
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(d) Draw the circuit diagram of centre-

tapped full wave rectifier. 

(e) Write the ideal values of the following 

op-amp. characteristics : 

(i) CMRR 

(ii) Slew rate 

(iii) Input impedance 

(iv) Input offset voltage 

(f) What is IC LM 317 ? What is the value 

of maximum adjI  ?  

(g) Draw the circuit diagram of RS flip-flop 

using two NAND gates and write its 

truth table.  

2. Attempt any two parts : 2×5=10 

(a) State and prove Thevenin’s theorem. 

     1+4 

(b) Design a T-type (symmetrical) 

attenuator to give attenuation of 40 dB 

and to work in a line of 100  

impedance. Draw the circuit diagram of 

this attenuator.  5 
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(c) With the help of a diagram, explain the 

working of enhancement mode 

MOSFET. 5 

3. Attempt any two parts : 2×5=10 

(a) Draw the universal bias circuit of CE- 

configuration of n-p-n transistor. 

Explain how it provides stability of  

Q-point. 2+3 

(b) Draw the circuit and explain the 

working of Hartley oscillator. 2+3 

(c) Explain the working of a capacitance 

filter with the help of appropriate 

waveforms.   5 

4. Attempt any two parts : 2×5=10 

(a) Draw the circuit diagram of basic 

integrator using an op-amp. Obtain the 

relation between its input and output 

voltages. 

(b) Design and draw an op-amp. adder 

circuit to obtain the following 

expression : 

         1 2 3V (5V 10V 20V )o      
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(c) What is IC LM 380 ? Draw its pin-out 

diagram. Write any four characteristics 

of IC LM 380. 

5. Attempt any two parts : 2×5=10 

(a) Convert 10373.75  into its binary 

equivalent. 

(b) Obtain the MSP expression for : 

      Y ABC ABC ABC ABC     

(c) Design and draw the circuit of Mod 11 

counter.  
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foKku Lukrd (ch- ,l&lh-) 

l=kar ijh{kk  

twu] 2025 

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

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

uksV % (i) lHkh iz'u vfuok;Z gSa_ ijarq vkarfjd 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) O;kogkfjd oksYVrk lzksr dk ifjiFk fp= ,oa I-V 

oØ vkjs[k [khafp,A 

([k) (i) fuokZr~ Mk;ksM vkSj (ii) p-n laf/k Mk;ksM ds 

izrhd fp= [khafp,A 

(x) ,d cgqinh izo/kZd ds rhu inksa ds oksYVrk ykHk 10] 

20 vkSj 50 gSaA dB esa lexz oksYVrk ykHk ifjdfyr 

dhft,A 
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(?k) dsaæ&va'kfu"dkflr iw.kZ rjax fn"Vdkjh dk ifjiFk 

fp= [khafp,A 

(³) vkWi&,Ei ds fuEufyf[kr vfHky{k.kksa ds vkn'kZ eku 

fyf[k, % 

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

(ii) æqr ?kw.kZu nj 

(iii) fuos'k izfrck/kk 

(iv) fuos'k vkWQ+lsV oksYVrk 

(p) IC LM 317 D;k gksrk gS \ bldh /kkjk adjI  dk 

vf/kdre eku D;k gksrk gS \  

(N) nks NAND xsVksa dk mi;ksx djds RS f¶yi&¶ykWi 

ifjiFk fp= [khafp, vkSj bldh lR;eku lkj.kh 

fyf[k,A 

2- fdUgha nks Hkkxksa dks gy dhft, % 2”5=10 

(d) Fksosfuu izes; dk dFku fyf[k, vkSj mls fl¼ 

dhft,A  1$4 

([k) 40 dB dk {kh.ku izkIr djus vkSj 100  dh 

izfrck/kk dks js[kk esa djus ds fy, ,d T-izdkj dk 
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(lefer) {kh.kdkjh fMtkbu dhft,A bl {kh.kdkjh 

dk ifjiFk fp= [khafp,A 5 

(x) vkjs[k dh lgk;rk ls lao`f¼ fo/kk MOSFET dk 

izpkyu le>kb,A 5 

3- fdUgha nks Hkkxksa dks gy dhft, % 2”5=10 

(d) n-p-n VªkaftLVj ds CE-foU;kl dk lkoZf=d ck;l 

ifjiFk fp= [khafp,A ;g ifjiFk Q-¥cnq dks 

LFkkf;Ro dSls iznku djrk gS] bldh O;k[;k 

dhft,A  2$3 

([k) gkV~Zys nksfy= dk ifjiFk fp= [khafp, vkSj bldk 

izpkyu le>kb,A 2$3 

(x) mfpr rjax:i vkjs[kksa dh lgk;rk ls /kkfjrk 

fuL;and ds izpkyu dh O;k[;k dhft,A 5 

4- fdUgha nks Hkkxksa dks gy dhft, % 2”5=10 

(d) vkWi&,Ei dk mi;ksx djds cqfu;knh lekdyd dk 

ifjiFk fp= [khafp,A bldh fuos'k vkSj fuxZe 

oksYVrkvksa ds chp dk laca/k izkIr dhft,A 
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([k) 1 2 3V (5V 10V 20V )o      bl O;atd dks 

izkIr djus d fy, vkWi&,Ei dk mi;ksx djds 

;sktd ifjiFk fMt+kbu dhft, vkSj bldk fp= 

[khafp,A 

(x) IC LM 380 D;k gksrk gS \ bldk fiu&vkmV 

vkjs[k [khafp,A IC LM 380 ds dksbZ pkj 

vfHky{k.k fyf[k,A 

5- fdUgha nks Hkkxksa dks gy dhft, % 2”5=10 

(d) n'keyo la[;k 10373.75  dks mlds f}vk/kkjh 

rqY; eas :ikarfjr dhft,A 

([k) bl lehdj.k Y ABC ABC ABC ABC     

dk MSP O;atd izkIr dhft,A 

(x) Mod 11 xf.k= fMtkbu djds bldk ifjiFk fp= 

[khafp,A 

× × × × × 

 

 

 

 


