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Note : (i) All questions are compulsory. 

 (ii) However, internal choices are given. 

 (iii) Use of calculator is allowed.  

 (iv) Symbols have their usual meanings. 
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1. Attempt any five parts : 5×2=10 

(a) Distinguish between p-n junction diode 

and photodiode. 

(b) Draw the circuit diagram for a  

p-channel JFET for VGS = 0 V. 

(c) For a transistor of CE configuration the 

values of h-parameters are  11 5kh ; 

– 4
12 1.2 10h   ;  21 300h   and 

 22 20 sh . Calculate current gain if 

LR = 2 k . 

(d) Convert Octal number 5678 to  

(i) binary (ii) hex. 
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(e) If one input of a two input  

XOR gate is permanently set to  

a high state (1) explain with  

the help of truth table, which type  

of a logic gate will it effectively behave 

as ? 

(f) Obtain a NOT gate using transistor. 

(g) What is the difference between half 

adder and full adder ? 

(h) Determine the frequency of oscillation 

of a Wien bridge oscillator circuit  

that uses 10 k resistor and 4.7 nF 

capacitors. 
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2. Attempt any two parts : 2×5=10 

(a) Explain the construction and working of 

a Zener diode. Draw its labelled I-V 

characteristics. 

(b) Describe the Common Base (CB), 

Common Emitter (CE) and Common 

Collector (CC) configurations of an n-p-

n transistor illustrating each with a 

suitable circuit diagram. Write the 

application of CE configuration. 

(c) For a universal bias circuit shown in 

figure below; 1R  = 40 k , 2R  = 10 k , 

R  = 1 kc , R 2 ke   , CCV  = 30 V , 

BEV  = 0.7 V  and  = 100 . Draw the 
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load line and show the Q point for this 

circuit. 

                    

3. Attempt any two parts : 2×5=10 

(a) Prove the following Boolean equation 

using the law of Boolean Algebra.  

(A + B) (A + C) = A + BC. 

(b) Simplify the following logic expression 

using K-map and realise it using 2 

input gates : 

Y = ABC + ABC + ABC   

 + ABC + ABC   
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(c) Draw a circuit of a 4 bit 2’s complement 

binary adder subtractor used for 

subtraction of binary equivalent of  

9 from binary equivalent of 15. 

4. Attempt any two parts : 2×5=10 

(a) Derive the expression for the input 

impedance of a common emitter (CE) 

amplifier using its h-parameters, 

assuming the load resistance of RL. 5 

(b) With the help of a circuit diagram 

explain the working of Hartley 

Oscillator. Write the expression for its 

frequency of oscillation. 4+1 

(c) Explain with a diagram how to 

configure an op-Amp as an inverting 
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summing amplifier, and derive the 

expression for the output voltage (Vo) 

when three input voltages 

1 2 3(V , V  and V )  are applied through 

resistors 1 2 3(R , R  and R )  to the 

inverting input. 2+3 

5. Attempt any two parts : 2×5=10 

(a) Design and draw a series pass voltage 

regulator to get V  = 10Vo  dc output 

with maximum load current 

LI  = 200 mA . Given that the nominal 

input voltage V  = 20 Vin ,  = 50, 

BEV  = 0.6 V  (n-p-n transistor) and 

ZI  = 5 mA . 
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(b) Explain the operation of IC555 timer as 

a monostable multivibrator with a 

relevant circuit diagram. Find values of 

R and C to obtain a pulse width of 

22 ms. 

(c) Draw the schematic diagram of CRT 

sharing its major components. 
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 BPHET–143 

foKku Lukrd (lkekU;)  

(ch- ,l-&lh- th-) 

l=kar ijh{kk  

twu] 2026 

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

midj.k'kkL= 

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

uksV % (i) lHkh iz'u vfuok;Z gSaA 

 (ii) vkarfjd fodYi fn, x, gSaA  

 (iii) vki dSYdqysVj dk mi;ksx dj ldrs gSaA  

 (iv) izrhdksa ds vius lkekU; vFkZ gSaA 
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1- fdUgha ik¡p Hkkxksa dks gy dhft, % 5×2=10 

(d) p-n laf/k Mk;ksM vkSj QksVksMk;ksM ds chp vUrj 

crkb,A 

([k) VGS = 0 V ds fy, p-pSuy JFET dk ifjiFk 

fp= [khafp,A 

(x) ,d VªkaftLVj ds CE foU;kl esa h-izkpyksa ds eku 

fuEufyf[kr gSa %  11 5 kh _ 
– 4

12 1.2 10h   _ 

21 300h   vkSj  22 20 sh A ;fn LR = 2 k  

gks rks /kkjkyfC/k ifjdfyr dhft,A 

(?k) v"Vk/kkjh la[;k 5678 dks (i) f}&vk/kkjh  

(ii) "kksM'kk/kkjh rqY; esa :ikUrfjr dhft,A 

(³) ;fn XOR xsV dk ,d fuos'k LFkk;h :i ls mPp 

Lrj (1) esa j[kk tk, rks ;g xsV dkSu&ls rdZ xsV dh 

rjg vkpj.k djsxkA ;g lR;eku lkj.kh dh lgk;rk 

ls Li"V dhft,A 
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(p) VªkaftLVj dk mi;ksx djds NOT xsV izkIr  

dhft,A 

(N) v/kZ ;kstd vkSj iw.kZ ;kstd esa D;k vUrj gksrk gS \ 

(t) 10 k izfrjks/kdksa vkSj 4.7 nF la/kkfj=ksa dh 

mi;ksx djus okys ohu lsrq nksfy= ifjiFk dh nksyu 

vko`fÙk Kkr dhft,A 

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

(d) tsuj Mk;ksM dh lajpuk vkSj dk;Ziz.kkyh le>kb,A 

blds fpfÊr I-V vfHkyk{kf.kd [khafp,A 

([k) mfpr lEc¼ ifjiFk fp=ksa dh lgk;rk ls n-p-n 

VªkaftLVj ds mHk;fu"B vk/kkj (CB), mHk;fu"B 

mRltZd (CE) vkSj mHk;fu"B laxzkgh (CC) foU;klksa 

dh O;k[;k dhft,A 

(x) uhps fp= esa fn[kk, x, lkoZf=d ck;l ifjiFk esa 

1R  = 40 k ] 2R  = 10 k ] R  = 1 kc ] 

R 2 ke   ] CCV  = 30 V ] BEV  = 0.7 V  
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vkSj  = 100  gSaA bl ifjiFk ds fy, yksM ykbu 

[khafp, vkSj ml ij Q-fcUnq n'kkZb,A 

 

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

(d) cwyh; chtxf.kr ds fu;eksa dk mi;ksx djds 

fuEufyf[kr cwyh; lehdj.k fl¼ dhft, % 

(A + B) (A + C) = A + BC 

([k) dkWjukQ ekufp= (K-map) dk mi;ksx djds 

fuEufyf[kr rdZ lehdj.k ljy dhft, vkSj bls  
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2-fuos'kksa okys xsVksa dk mi;ksx djds fu"ikfnr 

dhft, % 

Y = ABC + ABC + ABC   

 + ABC + ABC   

(x) nks ds iwjd f}&vk/kkjh ;kstd&O;odyd dk 

mi;ksx djds 15 ds f}vk/kkjh rqY; ls 9 ds 

f}&vk/kkjh rqY; dks ?kVkus ds fy, iz;qDr ifjiFk dk 

fp= [khafp,A 

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

(d) yksM izfrjks/k RL ekudj h-izkpyksa dk mi;ksx djds 

mHk;fu"B mRltZd (CE) izo/kZd dh fuos'k 

izfrck/kk dk O;atd O;qRiUu dhft,A 5 
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([k) ifjiFk fp= dh lgk;rk ls gkVZys nksfy= dh 

dk;Ziz.kkyh le>kb,A bldh nksyu vko`fÙk dk 

O;atd fyf[k,A 4$1 

(x) ifjiFk vkjs[k ds lkFk le>kb, fd vkWi ,Ei dks 

izfrykseh ;kstd ds :i esa dSls foU;flr fd;k tkrk 

gSA ;fn rhu fuos'k oksYVrk,¡ 1 2(V , V  vkSj 3V )  

izfrjks/kdksa 1 2(R , R  vkSj 3R )  }kjk izfrykseh 

fuos'k ij ykxw dh tkrh gSa rks fuxZe oksYVrk Vo dk 

O;atd O;qRiUu dhft,A 2$3 

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

(d) fuxZe oksYVrk 10 V vkSj vf/kdre yksM /kkjk  

200 mA izkIr djus ds fy, ,d Js.kh ikj.k 

oksYVrk fu;ked fMt+kbu dhft, vkSj bldk ifjiFk 

fp= [khafp,A ukeh; fuos'k oksYVrk V  = 20 Vin ] 

 = 50, BEV  = 0.6 V  (n-p-n VªkaftLVj) vkSj 

tsuj ds fy, ZI  = 5 mA  eku yhft,A 



 [ 15 ] BPHET–143 

C–3828/BPHET–143 P. T. O. 

([k) mfpr ifjiFk fp= dh lgk;rk ls IC555 dkyn dk 

,dfLFkfrd cgqdafi= ds :i esa dk;Z le>kb,A  

22 ms vof/k dk Lian izkIr djus ds fy, R vkSj 

C ds eku Kkr dhft,A 

(x) dSFkksM fdj.k ufydk (CRT) ds eq[; ?kVd n'kkZus 

okyk O;oLFkk vkjs[k [khafp,A 

× × × × × 

 

 

 

 

 

 

 

 

 

 


