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BACHELOR OF SCIENCE (B. Sc.) 
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December, 2024 

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) Draw the circuit of practical current source 
and its I-V curve. 

(b) Draw the circuit symbols of (i) Zener diode 

and (ii) n-p-n transistor. 

(c) Write the units of four h-parameters of a 

transistor : h11, h12, h21 and h22. 
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(d) Write the conditions for sustained 

oscillations in an oscillator. 

(e) In IC number code AD741C, what do the 

letters AD and C indicate ? 

(f) What is IC LM380 ? What is its internally 

fixed gain ? 

(g) Convert hexadecimal number 5516 into its 

decimal equivalent. 

2. Attempt any two parts : 2×5=10 

(a) State and prove Superposition theorem.1+4 

(b) Design a low pass filter having cut-off 

frequency of 10 kHz to operate with a 

terminated load resistance of 1 kΩ . Draw 

the T and π -section circuits of this filter.  

3+2 

(c) Draw the circuit diagram of common 

emitter configuration of n-p-n transistor. 

Draw the input and output characteristics 

of this configuration. 2+1+2  
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3. Attempt any two parts : 2×5=10 

(a) Explain the classification of amplifiers 

according to bias with the help of an 

appropriate diagram. 5 

(b) Draw the circuit diagram of Colpitts 

oscillator and explain its working. Write 

the expression for its frequency of 

oscillations. 2+2+1 

(c) Draw the circuit diagram of full wave 

bridge rectifier and explain its working. 

What is its Peak Inverse Voltage (PIV) ?  

2+2+1 

4. Attempt any two parts : 2×5=10 

(a)  Draw the circuit diagram of non-inverting 

amplifier using OP-amp. and obtain the 

expression for its closed loop voltage gain. 

2+3 

(b) Explain the significances of (i) CMRR and 

(ii) Slew rate of an OP-amp. 3+2 
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(c) Define the following performance 
parameters of a voltage regulator : 5 

(i) Line regulation 

(ii) Load regulation 

(iii) Temperature stability 

(iv) Ripple rejection ratio 

Which two fixed voltage regulator ICs  

will you use for getting – 5 V and + 12 V 
supplies ? 

5. Attempt any two parts : 2×5=10 

(a) Draw the symbol of XOR gate. Write its 

truth table and Boolean expression. Draw 
its digital circuit using basic gates. 

(b) Design and draw the circuit of Mod 9 
counter. 

(c) Draw the schematic diagram of a cathode 

ray tube (CRT) indicating its major 
components. 
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      PHE–10 

foKku Lukrd (ch- ,l&lh-) 

l=kkar ijh{kk 

fnlEcj] 2024 

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)  O;kogkfjd /kjk lzksr dk ifjiFk fp=k ,oa I-V 

vkjs[k [khafp,A 

([k)  (i) tsuj Mk;ksM vkSj (ii) n-p-n VªkaftLVj ds 

ifjiFk izrhd [khafp,A 

(x)  fdlh VªkaftLVj ds pkj h&izpyksa h11, h12, h21 

vkSj h22 ds ,dd fyf[k,A 
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(?k)  nksfy=k ds LFkk;hd`r nksyuksa ds fy, vko';d 

izfrca/ fyf[k,A 

(Ä)  la[;k dksM IC AD741C esa v{kj AD vkSj C 

D;k fu:fir djrs gSa \ 

(p)  IC LM380 D;k gksrk gS \ bldh vkarfjd 

fLFkj yfC/ fdruh gksrh gS \ 

(N)  "kksM'k&vk/kjh la[;k 5516 dks n'keyo rqY; esa 

:ikarfjr dhft,A 

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

(d) vè;kjksi.k izes; dk dFku fy[kdj bls fl¼ 

dhft,A  1$4 

([k) 1kΩ ds vard`r yksM izfrjks/ ls izpkfyr djus 

ds fy, 10 kHz dh vard vko`fÙk okyk fuEu 

vko`fÙk ikjd fiQYVj fMtkbu dhft,A bl 

fiQYVj ds T vkSj π&ifjPNsn ds ifjiFk fp=k 

[khafp,A  3$2 

(x)  n-p-n VªkaftLVj ds loZfu"B mRltZd (CE) 

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

fuos'k vkSj fuxZe vfHkyk{kf.kd [khafp,A 

2+1+2 



 [ 7 ] PHE–10 

C–2455/PHE–10  P. T. O. 

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

(d) mfpr vkjs[k dh lgk;rk ls ck;l ds vk/kj ij 

izo/Zdksa ds oxhZdj.k dh O;k[;k dhft,A 5 

([k) dksyfiV~l nksfy=k dk ifjiFk vkjs[k [khapdj 

bldk izpkyu le>kb,A blds nksyuksa dh vko`fÙk 

dk O;atd fyf[k,A 2$2$1 

(x) iw.kZrjax lsrq fn"Vdkjh dk ifjiFk fp=k [khafp, 

vkSj blds izpkyu dh O;k[;k dhft,A bl 

fn"Vdkjh dh izrhi f'k[kj oksYVrk fdruh gksrh  

gS \   2$2$1 

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

(d) vkWi oksYVrk ,Ei dk mi;ksx djds vizfrykseh 

izo/Zd dk ifjiFk fp=k [khafp, vkSj bldh lao`r 

ik'k oksYVrk yfC/ dk O;atd izkIr dhft,A 2$3 

([k) vkWi&,Ei ds (i) mHk;fu"Bfo/k fujkdj.k vuqikr 

vkSj (ii) nzqr ?kw.kZu nj dh lkFkZdrk le>kb,A 

3+2 
(x) oksYVrk fu;a=kdksa ds lanHkZ esa fuEufyf[kr pkj 

fu"iknu ekin.Mksa dks ifjHkkf"kr dhft, % 5 

(i) ykbu fu;eu 

(ii) yksM fu;eu 
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(iii) rkieku LFkkf;Ro 

(iv) mfeZdk fujkdj.k vuqikr 

5 V− vkSj 12 V+  izkIr djus ds fy, vki 

fdu nks fLFkj oksYVrk fu;a=kd IC dk mi;ksx 

djsaxs \ 

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

(d)  XOR xsV dk izrhd [khafp,A bldh lR;eku 

lkj.kh vkSj cwyh; O;atd fyf[k,A ewy xsVksa dks 

mi;ksx djds bldk vadh; ifjiFk fp=k 

[khafp,A 

([k)  Mod 9 xf.k=k fMtkbu djds bldk ifjiFk 

fp=k [khafp,A 

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

vuqizLFk fu:i.k fp=k [khafp,A 
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