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BPHET-143 : DIGITAL AND ANALOG CIRCUITS 

AND INSTRUMENTATION 

Time : 2 Hours  Maximum Marks : 50 

Note : All questions are compulsory. However, 

internal choices are given. Use of 

calculator is allowed. Symbols have their 

usual meanings. 

1. Attempt any five parts : 5×2=10 

(a) Draw the labelled I-V characteristics of 

a Zener diode. 2 
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(b) Draw the circuit symbols of an LED and 

a photodiode. 1+1 

(c) Convert the octal number (516)8 into its 

equivalent binary number. 2 

(d) Draw the circuit symbol and write the 

truth table for a 2-input NAND gate. 

1+1 

(e) Classify amplifiers according to 

frequency. 2 

(f) In a Wien bridge oscillator, 10 k  

resistors and 5.0 nF capacitors are 

used. What is its frequency of 

oscillations ? 2 

(g) Define CMRR and slew rate for an Op-

Amp.  1+1 
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(h) What will be the effect on the frequency 

of an astable multivibrator, if the 

supply voltage to IC 555 is increased by 

5 V ? Explain why. 1+1 

2. Attempt any two parts : 2×5=10 

(a) Draw a labelled schematic diagram 

showing the construction of a solar cell. 

Explain its working. 2+3 

(b) Draw a p-n-p transistor biased for 

amplifier operation and label the 

currents that flow in it. Explain its 

working. 2+3 

(c) The h-parameters for a transistor in CB 

configuration are : 

     420 , 2 10 , 0.99
ib rb fb

h h h , 

 0.3 s
ob

h .  

Calculate Ai and Av. Take the load 

resistance to be 1 k . 2+3 



 [ 4 ] BPHET–143 

C–2441/BPHET–143 

3. Attempt any two parts : 2×5=10 

(a) Explain with the help of a circuit 

diagram how a NOT gate is realised 

using BJT. What is the combination of 

NOT and OR gate called ? Write the 

truth table of the resulting gate for  

2 inputs. 3+1+1 

(b) Obtain the MSP expression for the 

following Boolean equation and draw its 

simplified logic circuit : 3+2 

Y AC (A C)B     

(c) Draw the circuit of a 2’s complement 

binary adder and explain its working. 5 

4. Attempt any two parts : 2×5=10 

(a) Draw the circuit of a class A power 

amplifier. The quiescent operating 

collector current of a class A power 
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amplifier is 20 mA. If VCC is 10 V, 

calculate the input d.c. power to the 

circuit. Calculate output a.c. power if 

the efficiency of the amplifier is 10%. 

3+1+1 

(b) Explain the working of a phase shift 

oscillator with the help of its circuit 

diagram. Write the expression for its 

frequency of oscillation. 4+1 

(c) Draw the circuit diagram of a half-wave 

rectifier using a transformer, a  

diode and a load resistor and explain  

its working. Draw the output  

waveform if the input waveform is 

sinusoidal. 4+1 
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5. Attempt any two parts : 2×5=10 

(a) Draw the circuit diagram of an 

inverting amplifier using an Op-Amp. 

Obtain the expression for its gain. 2+3 

(b) Explain the functions of five subsystems 

of a general purpose CRO. 5 

(c) Design and draw the astable 

multivibrator circuit to produce 40% 

duty cycle at 10 kHz frequency. 5 
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foKku Lukrd (lkekU;) (ch- ,l-&lh- th-) 

l=kar ijh{kk  

twu] 2025 

ch-ih-,p-bZ-Vh-&143 % vadh; ,oa vuq:i ifjiFk vkSj 

midj.k'kkL= 

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

uksV % lHkh iz'u vfuok;Z gSa] ysfdu vkarfjd fodYi fn, x, gSaA 

vki dSYdqysVj dk mi;ksx dj ldrs gSaA izrhdksa ds vius 

lkekU; vFkZ gSaA 

1- dksbZ ik¡p Hkkx dhft, % 5×2=10 

(d) tsuj Mk;ksM dk yscfyr I-V vfHkyk{kf.kd oØ 

[khafp,A  2 
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([k) ,d izdk'k mRltZd Mk;ksM (LED) vkSj 

QksVksMk;ksM ds ifjiFk izrhd [khafp,A 1$1 

(x) vÔk/kkjh la[;k (516)8 dks lerqY; f}vk/kkjh 

la[;k esa ifjo£rr dhft,A 2 

(?k) nks&fuos'kksa okys NAND gate dk ifjiFk izrhd 

[khafp, vkSj mldh lR;eku lkj.kh fyf[k,A 1$1 

(³) vko`fÙk ds vk/kkj ij izo/kZdksa dk oxhZdj.k dhft,A 

2 

(p) ohu lsrq nksfy= esa] 10k  ds izfrjks/kdksa vkSj 

5.0nF  ds la/kkfj=ksa dk mi;ksx fd;k tkrk gSA 

mldh nksyu dh vko`fÙk D;k gS \ 2 

(N) ,d lafØ;kRed izo/kZd (vkWi&,Ei) ds fy, 

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

nzqr ?kw.kZu nj dh ifjHkk"kk nhft,A 1$1 
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(t) ,d Lopkfyr cgqdafi= dh vko`fÙk ij D;k izHkko 

gksxk] ;fn mlesa IC 555 ls tqM+h iznk; oksYVrk dks 

5 V ls c<+k fn;k tk, \ le>kb,] D;ksaA 1$1 

2- dksbZ nks Hkkx dhft, % 2×5=10 

(d) lkSj lsy dh jpuk n'kkZrs gq, ,d yscfyr  

O;oLFkk vkjs[k [khafp, vkSj mldh dk;Zfof/k 

le>kb,A 2$3 

([k) izo/kZu lafØ;k ds fy, ck;flr p-n-p VªkaftLVj dk 

fp= cukb, vkSj mlesa izokfgr /kkjkvksa dks n'kkZb,A 

mldh dk;Zfof/k le>kb,A 2$3 

(x) mHk;fu"B vk/kkj (CB) foU;kl esa ,d VªkaftLVj ds 

h-izkpy gSa % 

     420 , 2 10 , 0.99
ib rb fb

h h h , 

 0.3 s
ob

h A  

Ai vkSj Av ifjdfyr dhft,A yksM izfrjks/k  

1k  yhft,A 2$3 
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3- dksbZ nks Hkkx dhft, % 2×5=10 

(d) ifjiFk vkjs[k dh lgk;rk ls le>kb, fd BJT dk 

mi;ksx djds NOT xsV dSls izkIr fd;k tkrk gSA 

NOT xsV vkSj OR xsV ds la;kstu dks D;k dgrs  

gSa \ bl rjg izkIr xsV dh 2 fuos'kksa ds fy, 

lR;eku lkj.kh fyf[k,A 3$1$1 

([k) fuEufyf[kr cwyh; lehdj.k dk MSP O;atd izkIr 

dhft, vkSj mldk ljyhÏr rdZ ifjiFk [khafp, % 

3+2 

Y AC (A C)B    

(x) nks ds iwjd f}vk/kkjh ;kstd dk ifjiFk [khafp, vkSj 

mldh dk;Zfof/k le>kb,A 5 

4- dksbZ nks Hkkx dhft, % 2×5=10 

(d) oxZ A 'kfDr izo/kZd dk ifjiFk [khafp,A ,d oxZ 

A 'kfDr izo/kZd dh 'kkar izpkyu laxzkgh /kkjk  

20 mA gSA ;fn VCC dk eku 10 V gks] rks ifjiFk 
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esa fuos'k d.c. 'kfDr ifjdfyr dhft,A ;fn 

izo/kZd dh n{krk 10% gks] rks fuxZe a.c. 'kfDr 

ifjdfyr dhft,A 3+1+1 

([k) dyk foLFkkiu nksfy= ds ifjiFk vkjs[k dh enn ls 

mldh dk;Zfof/k le>kb,A mlds nksyu dh vko`fÙk 

dk O;atd fyf[k,A 4$1 

(x) ifj.kkfe= (transformer), Mk;ksM vkSj yksM 

izfrjks/kd dk mi;ksx djds cuk, x, v/kZ&rjax 

fnÔdkjh dk ifjiFk vkjs[k [khafp, vkSj mldh 

dk;Zfof/k le>kb,A ;fn mldk fuos'k  

rjax:i T;koØh; gks] rks mldk fuxZe rjax:i 

[khafp,A  4$1 

5- dksbZ nks Hkkx dhft, % 2×5=10 

(d) lafØ;kRed izo/kZd (vkWi&,Ei) dk mi;ksx djds 

cuk, x, izfrykseh izo/kZd dk ifjiFk  
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vkjs[k [khafp,A bldh yfC/k dk O;atd izkIr 

dhft,A  2$3 

([k) lkekU; CRO ds ik¡p mira=ksa ds izdk;Z  

le>kb,A 5 

(x) 40% mi;ksfxrk vuqikr ds lkFk 10 kHz vko`fÙk 

tfur djus okyk Lopkfyr cgqdafi= fMtkbu 

dhft, vkSj bldk ifjiFk fp= [khafp,A 5 

 

 

 

 

× × × × × 

 

 

 

 

 

 


