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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) List any four factors that affect the 

conductivity of semiconductors. 

(b) Calculate the maximum input voltage 

that can be applied to a non-inverting 

amplifier using op-amp with gain 10 to 

get distortion free output if supply 

voltage VCC is   15 V. 

(c) Convert the hex number BA6H into 

binary number. 

(d) If change in load voltage is 10 mV and 

nominal load voltage is 10 V, calculate 

the percentage (%) source regulation of 

a voltage regulator. 

(e) What are the advantages of negative 

feedback in ampliers ? 
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(f) If the peak voltage across a transformer 

secondary is 100 V, what is the d.c. 

voltage value Vdc of (i) a half wave 

rectifier, and (ii) a full wave rectifier ? 

(g) What is CMRR for an op-amp ? 

(h) What is the frequency of the displayed 

signal if one complete cycle covers  

5 horizontal divisions on the CRT 

screen, with a time/div setting of 

2 s/div  ? 

2. Attempt any two parts : 2×5=10 

(a) With a suitable diagram, explain the 

formation of depletion region in a p-n 

junction. What happens to the depletion 

region when the reverse bias voltage is 

increased ? 
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(b) What is photovoltaic effect ? Using a 

suitable diagram, explain the working 

of a solar cell. 

(c) An n-p-n transistor with  = 50 is used 

in a CE circuit shown in Fig. 1 with  

VCC = 10 V and RC = 2 k. The self bias 

is obtained by connecting a 100 k  

resistance (RB) from collector to base. 

Assume VBE = 0.7 V. Determine the  

Q-point for the circuit : 

 

 

 

 

 

    Fig. 1 
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3. Attempt any two parts : 2×5=10 

(a) Prove the following Boolean equation 

using the laws of Boolean algebra : 

ABC ABC ABC ABC      

  AB BC AC   

(b) For the following logic equation : 

      Y ABC ABC ABC ABC      

(i) Write its truth table. 

(ii) Simplify using K-map and draw its 

circuit after simplification. 

(c) Write the truth table of a Full Adder. 

Simplify the expressions for SUM and 

CARRY. 
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4. Attempt any two parts : 2×5=10 

(a) Plot the frequency response curve for an 

RC-coupled amplifier with a voltage 

gain of 1000 in the frequency range  

400 Hz to 25 kHz and a 3 dB drop on 

either side of these frequencies at 80 Hz 

and 40 kHz. Calculate the gain in dB at 

the cut-off frequencies also (80 Hz and 

40 kHz). 

(b) Draw a labelled circuit diagram and 

explain the working of Colpitts’ 

oscillator. Write the expression for its 

frequency of oscillation. 

(c) Draw the labelled circuit diagram and 

derive the expression for voltage gain of 

inverting amplifier using Op-Amp. 
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5. Attempt any two parts : 2×5=10 

(a) Explain with a labelled diagram how a 

Zener diode can be used for shunt 

voltage regulation. 

(b) Explain briefly the functions of the 

following components of CRO : 1+2+2 

(i) Electron Gun assembly 

(ii) Deflection system 

(iii) Time base circuit 

(c) Draw the circuit diagram of an astable 

multivibrator using IC 555 timer. 

Explain its working with the help of 

associated waveforms. 2+3 
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 BPHET–143 

foKku Lukrd (lkekU;)  

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

l=kar ijh{kk  

fnlEcj] 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 % (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) v/kZpkyd dh pkydrk dks izHkkfor djus okys dksbZ 

pkj dkjd crkb,A 

([k) yfC/k 10 okys vizfrykseh vkWi&,Ei izo/kZd ls 

vfo:fir (non-distorted) fuxZe izkIr djus ds 

fy, fuos'k oksYVrk dk vf/kdre eku fdruk gksxk] 

;fn lIykbZ oksYVrk VCC   15 V gks \ 

(x) "kksM'k vk/kkjh la[;k BA6H dks f}&vk/kkjh rqY; esa 

:ikarfjr dhft,A 

(?k) ;fn yksM oksYVrk esa ifjorZu 10 mV gks vkSj ukeh; 

yksM oksYVrk 10 V gks] rks izfr'kr (%) lzksr fu;eu 

dks ifjdfyr dhft,A 
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(³) izo/kZdksa esa ½.kkRed iquHkZj.k ds D;k ykHk gksrs gSa \ 

(p) ;fn ifj.kkfe= ds f}rh;d ij 'kh"kZ oksYVrk 100 V 

gS rks (i) v/kZ&rjax fn"Vdkjh vkSj (ii) iw.kZ rjax 

fn"Vdkjh ds d.c. oksYVrk (Vdc) ds eku D;k gksaxs \ 

(N) vkWi&,Ei dk CMRR D;k gksrk gS \ 

(t) ;fn le;@Hkkx fu;a=d dks 2 s/div  ij lsV fd;k 

tkrk gS vkSj iznf'kZr flXuy dk ,dy pØ CRT 

LØhu ds {kSfrt LdSt ij 5 Hkkx ekirk gS_ rks 

flXuy dh vko`fÙk fdruh gS \ 

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

(d) mfpr vkjs[k dh lgk;rk ls p-n laf/k esa vo{k; 

{ks= ds fuekZ.k dh O;k[;k dhft,A i'p vfHkur 

oksYVrk c<+kus ij vo{k; {ks= ij D;k izHkko iM+rk  

gS \ 
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([k) izdk'k&oksYVh; izHkko D;k gksrk gS \ mfpr vkjs[k 

dh lgk;rk ls lkSj lsy dh dk;Ziz.kkyh dh O;k[;k 

dhft,A 

(x) fp= 1 esa n'kkZ, x;s ifjiFk esa  = 50 okys n-p-n 

VªkaftLVj dks VCC = 10 V vkSj RC = 2 k ds 

lkFk Lo&vfHkufr mHk;fu"B mRltZd foU;kl esa 

iz;qDr fd;k gSA laxzkgh vkSj vk/kkj ds chp  

RB = 100 k  tksM+dj Lo&vfHkufr dks izkIr 

fd;k gSA VBE = 0.7 V ekudj ifjiFk dk izpkyu 

fcUnq (Q&fcUnq) fu/kkZfjr dhft, % 

 

 

 

 

fp= 1 
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3- fdUgha nks Hkkxksa dks gy dhft, % 2×5=10 

(d) cwyh; chtxf.kr ds fu;eksa vkSj vfHkx`ghrksa dk 

mi;ksx djds fuEufyf[kr cwyh; lehdj.k fl¼ 

dhft, % 

ABC ABC ABC ABC      

  AB BC AC   

([k) cwyh; lehdj.k % 

              Y ABC ABC ABC ABC     

ds fy,  

(i) lR;eku lkj.kh fyf[k,A 

(ii) dkjukQ+ ekufp= (K-map) dk mi;ksx djds 

bls ljy dhft, rFkk ljyhd`r lehdj.k dk 

ifjiFk fp= [khafp,A 
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(x) iw.kZ ;kstd dh lR;eku lkj.kh fyf[k,A  

^;ksxQy* vkSj ^gkfly* ds O;atdksa dks ljyhd`r 

dhft,A 

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

(d) 400 Hz ls 25 kHz ds ifjlj esa ,d RC-;qfXer 

izo/kZd dh oksYVrk yfC/k 1000 gSA bu vko`fÙk;ksa 

dh nksuksa vksj 80 Hz ls 40 kHz ds ifjlj esa 

yfC/k 3 dB ls ?kVrh gSA vard vko`fÙk;ksa ij Hkh 

(80 Hz vkSj 40 kHz) dB esa yfC/k ifjdfyr 

dhft, vkSj vko`fÙk vuqfØ;k oØ vkysf[kr 

dhft,A 
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([k) dkWyfiV nksfy= dk fpfÊr ifjiFk fp= [khapdj 

bldh dk;Ziz.kkyh dks le>kb,A bldh nksyu 

vko`fÙk ds fy, O;atd fyf[k,A 

(x) vkWi&,Ei dk iz;ksx djds izfrykseh izo/kZd dk 

ifjiFk fp= [khafp, vkSj bldh oksYVrk yfC/k dk 

O;atd O;qRiUu dhft,A 

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

(d) fpfÊr vkjs[k dh lgk;rk ls le>kb, fd tsuj 

Mk;ksM dk mi;ksx 'kaV oksYVrk fu;eu ds fy, dSls 

fd;k tk ldrk gSA 
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([k) CRO ds fuEufyf[kr ?kVdksa ds izdk;Z la{ksi esa 

le>kb, % 1$2$2 

(i) bysDVªkWu xu vlsEcyh 

(ii) fo{ksi.k ra= 

(iii) le; vk/kkj ifjiFk 

(x) IC 555 dkyn dk mi;ksx djds Lopkfyr 

cgqdafi= dk ifjiFk fp= [khafp,A lac¼ rjax :iksa 

dh lgk;rk ls bldh dk;Ziz.kkyh dks le>kb,A 

    2+3 

× × × × × 

 

 

 

 

 


