
No. of Printed Pages : 12 BPHET–143 

 

BACHELOR OF SCIENCE  

(GENERAL) 

(BSCG)  

Term-End Examination 

December, 2024 

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

(a) Draw the labelled energy band diagram of 

an intrinsic semiconductor for T 0 K> . 2 

(b) Draw the circuit symbols of a Zener diode 

and a photodiode. 1+1 

(c) Convert the binary number 11000111 into 

a decimal number. 2 

(d) Draw the circuit symbol of a 2-input NOR 

gate and write its truth table. 1+1 

(e) Distinguish between the biasing of Class A 

and Class B amplifiers. 2 

(f) A transistor phase shift oscillator uses 

three identical RC sections in the feedback 

network. The values of the components are 

R 50k= Ω  and C 0.02 F= µ . Calculate the 

frequency of oscillation. 2 

C–2419/BPHET–143   



 [ 3 ] BPHET–143 

C–2419/BPHET–143  P. T. O. 

 (g) Calculate the gain of the amplifier shown 

below :  2 

 

 

 

 

 

 
(h) What is an astable multivibrator ? 2 

2. Attempt any two parts : 2×5=10 

(a) Draw a labelled schematic diagram 

showing the construction of an LED. 

Explain its working. 2+3 

(b) Draw the labelled drain characteristics of 

an n-channel JFET for gate-source voltage 

GSV 0≤  and explain them. 3+2 

(c) Draw the labelled output characteristics of 

a BJT in CE configuration indicating the 



 [ 4 ] BPHET–143 

active, saturation and cut-off regions. How 

is the biasing of the base-emitter and 

collector-emitter junctions done in these 

three regions ? 3+2 

3. Attempt any two parts : 2×5=10 

(a) Explain how a 2-input AND gate is 

realized using -p n  junction diodes. Write 

the truth table of 2-input AND gate. 4+1 

(b) Obtain the MSP expression for the 

following Boolean equation and draw its 

corresponding simplified logic circuit : 3+2 

Y CA BC(B A)= + +   

(c) Draw the schematic diagram of a 4-bit 

binary adder used for adding 1011 and 

1011. What is the sum in binary and 

decimal systems ? 4+1 
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4. Attempt any two parts : 2×5=10 

(a) An - -n p n  transistor is biased using 

universal biasing for a CE amplifier. If            

CC 1 2V 15V,R 20k ,R 10k= = Ω = Ω ,  collector 

current = 10 mA, VCE = 6 V, VBE = 0.6 V 

and 60β = , calculate the values of the 

collector resistance RC and emitter 

resistance RE. Also determine the output 

voltage at the collector of the transistor. 5 

(b) Explain the working of the Hartley 

oscillator with the help of its circuit 

diagram. Write the expression for its 

frequency of oscillation. 4+1 

(c) State the function of a filter used in 

regulated power supply. Explain the action 

of inductance filter with a full wave 

rectifier using appropriate waveforms. 1+4 
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5. Attempt any two parts : 2×5=10 

(a) Explain the working of a non-inverting op-

amp comparator as a voltage level detector 

giving its circuit diagram. For an applied 

reference voltage of +2 V, draw the output 

waveform if a sine wave of 5 V amplitude is 

given at the input. 3+2  

(b) Write the basic functions of any five 

controllers on the front panel of a CRO. 

1×5=5 

(c) Design an astable multivibrator with   

1 kHz frequency and 70% duty cycle. 5 

 

 

 

 

C–2419/BPHET–143   



 [ 7 ] BPHET–143 

      BPHET–143 

foKku Lukrd (lkekU;) 

(ch- ,l&lh- th-) 

l=kkar ijh{kk  

fnlEcj] 2024 

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

midj.k'kkL=k 

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

uk sV % lHkh iz'u vfuok;Z gSaA ysfdu vkarfjd fodYi 

fn, x, gSaA vki dSYdqysVj dk mi;ksx dj ldrs 

gSaA izrhdksa ds vius lkekU; vFkZ gSaA  

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

 (v)  T 0 K>  ds fy, uSt v/Zpkyd dk yscfyr 

ÅtkZ&cS.M vkjs[k [khafp,A 2 
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(c)  tsuj Mk;ksM vkSj iQksVksMk;ksM ds ifjiFk izrhd 

[khafp,A 1$1 

(l)  f}&vk/kjh la[;k 11000111 dks n'keyo 

la[;k esa ifjofrZr dhft,A 2 

(n)  ,d nks&fuos'kksa okys NOR  xsV dk ifjiFk 

izrhd cukb, vkSj mldh lR;eku lkj.kh 

fyf[k;sA 1$1 

(;)  oxZ A  vkSj oxZ B ds izo/Zdksa ds ck;lu esa 

vUrj dhft,A 2 

(j)  ,d VªkaftLVj okys dyk&foLFkkiu nksfy=k ds 

iquHkZj.k usVodZ esa rhu leku RC  Hkkxksa dk 

mi;ksx fd;k x;k gSA vo;oksa ds eku 

R 50k= Ω  vkSj C 0.02 F= µ  gSaA nksyu dh 

vko`fÙk ifjdfyr dhft,A 2 
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(y)  uhps fn, x, fp=k esa izo/Zd dh yfC/ dh 

x.kuk dhft, % 2 

 

 

 

 
 

 

(o)  Lopkfyr cgqdafi=k D;k gksrk gS \ 

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

(v)  ,d izdk'k mRltZd Mk;ksM (LED) dh jpuk 

fn[kkrs gq, O;oLFkk vkjs[k [khafp,A bldh 

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

(c)  xsV vkSj lzksr ds chp dh oksYVrk GSV 0≤  ds 

fy, ,d n &pSuy JFET ds yscfyr fudkl 

vfHkyk{kf.kd oØ [khafp, vkSj mudh O;k[;k 

dhft,A 3+2 
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(l)  mHk;fu"B mRltZd (CE) foU;kl esa BJT  ds 

yscfyr fuxZe vfHkyk{kf.kd oØ [khafp, vkSj mu 

ij lfØ;] lar̀fIr vkSj vard {ks=kksa dks fn[kkb,A 

bu rhuksa {ks=kksa esa vk/kj&mRltZd laf/ vkSj 

laxzkgh&mRltZd laf/ dSls ck;flr djrs gSa \ 

3+2 

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

(v)  le>kb, fd -p n laf/ Mk;ksMksa dk mi;ksx 

djds nks fuos'kksa okyk AND  xsV dSls izkIr 

fd;k tkrk gSA nks fuos'kksa okys AND  xsV dh 

lR;eku lkj.kh fyf[k;sA 4+1 

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

izkIr dhft, vkSj mlds laxr ljyhd`r rdZ 

ifjiFk [khafp, % 3+2 

Y CA BC(B A)= + +  
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(l)  pkj fcVksa okys f}vk/kjh ;kstd dk] ftldk 

mi;ksx 1011 vkSj 1011 dks tksM+us ds fy, 

fd;k x;k gS] O;oLFkk vkjs[k [khafp,A 

f}&vk/kjh vkSj n'keyo i¼fr;ksa esa buds ;ksx 

ds D;k eku gSa \ 4+1 

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

(v)  ,d mHk;fu"B mRltZd (CE) izo/Zd ds fy, 

,d - -n p n  VªkaftLVj dk ck;lu lkoZf=kd 

ck;l }kjk fd;k x;k gSA ;fn VCC = 15 V, 

1R 20k= Ω ] 2R 10k= Ω ] laxzkgh /kjk =  

10 mA, VCE = 6 V, VBE = 0.6 V vkSj 60β =  

gksa] rks laxzkgh izfrjks/ RC vkSj mRltZd izfrjks/ 

RE ifjdfyr dhft,A lkFk gh] VªkaftLVj ds 

laxzkgh ij fuxZe oksYVrk ifjdfyr dhft,A 5 

(c)  gkVZyh nksfy=k ds ifjiFk vkjs[k dh enn ls 

mldh dk;Zfof/ dks le>kb,A mldh nksyu 

dh vko`fÙk dk O;atd fyf[k;sA 4+1 
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(l)  fu;fer 'kfDr iznk; esa fuL;and dk dk;Z 

fyf[k;sA mi;qDr rjax:iksa dh lgk;rk ls iw.kZ 

rjax fn"Vdkjh ds lkFk izsjdRo fuL;and dh 

fØ;k dks le>kb,A 1+4 

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

(v)  ifjiFk fp=k dh lgk;rk ls vizfrykseh rqyfu=k 

(oksYVrk Lrj lalwpd) ds :i esa lafØ;kRed 

izo/Zd (vkWi&,Ei) dh dk;Zfof/ dks 

le>kb,A refV 2V= +  gksus ij 5 V  vk;ke 

ds T;koØh; fuos'k rjax:i ds fy, bl ifjiFk 

dk fuxZe rjax:i [khafp,A 3+2 

(c)  CRO ds vxz iSuy ij yxs fdUgha ik¡p 

fu;a=kdksa ds izdk;Z fyf[k;sA 1×5=5 

(l)  1 kHz vko`fÙk vkSj 70% mi;ksfxrk vuqikr 

okyk ,d Lopkfyr cgqdafi=k fMtkbu dhft,A 

5 
 

 

× × × × × × × 
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