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 PHE-10  

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2021 

PHYSICS 

PHE-10 : ELECTRICAL CIRCUITS AND ELECTRONICS 

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) Write the expression for V1 in the following 

circuit. 

  

(b) Write any two processes responsible for 

charge carrier transport in semiconductors.  
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(c) A multistage amplifier consists of three 

stages. The voltage gains of the stages are 

30, 40 and 50. What will be the overall gain 

of the amplifier ?   

(d) Fill in the blanks : 

 In an op-amp IC 741, the input pins are 

numbered __________ and ________ while 

output pin is numbered __________ . 

(e) Write the decimal equivalent of 13616 hex 

number. 

(f) Are the following characteristics of LM 380 True 

or False : 

(i) It can work on a wide range of supply 

voltage from 5 to 22 V. 

(ii) It has internally fixed gain of 100. 

(g) Draw the symbol of logic gate for truth table 

given below and write its name. 

A B Y 

1 1 0 

0 0 1 

1 0 0 

0 1 0 
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2. Attempt any two parts : 25=10 

(a) State and prove Thevenin’s theorem. 5 

(b) For the circuit given below, find the resonant 

frequency and Q-factor of the circuit. Will 

the value of Q be different if applied voltage 

changes from 20 V to 25 V ?  2+2+1 

  

(c) Draw the circuit diagram of a common 

emitter configuration of npn-BJT. Plot its 

input and output characteristic curves. 2+1+2 

3. Attempt any two parts : 25=10 

(a) Define h-parameters of a four terminal black 

box in terms of partial derivatives of 

currents and voltages. Write the expression 

of current gain for a CE amplifier in terms of 

h-parameters. 4+1 

(b) Draw the block diagram of a basic Wien 

Bridge Oscillator using identical resistors of 

220 k and capacitors of 250 pF. Calculate 

its frequency of oscillations. 3+2 



PHE-10 4 

(c) Define Ripple Factor and Rectification 

Efficiency of a rectifier. Explain the working 

of a capacitance filter used with a full wave 

rectifier. 2+3 

4. Attempt any two parts : 25=10 

(a) (i) Give values of the following 

characteristics of an ideal op-amp :  

  Voltage gain, Input resistance, Output 

resistance, CMRR, Slew Rate and Band 

width.  

 (ii) Draw the circuit of voltage level 

detector using an op-amp. 3+2  

(b) Draw the circuit diagram of a basic 

integrator using op-amp 741. Plot outputs of 

the integrator if the inputs are   

(i) Sine wave, and 

(ii) Square wave. 3+2 

(c) Draw the circuit of an audio power amplifier 

with variable gain up to 50 using IC LM 380. 5 
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5. Attempt any two parts : 25=10 

(a) (i) Draw the circuits for realisation of 

AND gate using diodes and NOT gate 

using a transistor.    

 (ii) Write the truth table for  

  Y = AB + A (
–
B  + C). 3+2  

(b) A 5-bit DAC produces an 11 mV output for a 

digital input of 10110. What will Vout be for 

a digital input of 11100 ? 5 

(c) With the help of a diagram, explain the 

functioning of a basic function generator. 5 
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 nr.EM.B©.-10  

{dkmZ ñZmVH$ (~r.Eg gr.) 

gÌm§V narjm 

OyZ, 2021 

^m¡{VH$ {dkmZ 
nr.EM.B©.-10 : {dÚwV² n[anW Am¡a BboŠQ´>m°{ZH$s 

g_` : 2 KÊQ>o  A{YH$V_ A§H$ : 50 

ZmoQ >: g^r àíZ A{Zdm`© h¢ & VWm{n, Am§V[aH$ {dH$ën {XE JE  

h¢ & H¡$ëHw$boQ>a H$m à`moJ H$aZo H$s AZw_{V h¡ & àVrH$m| Ho$ 
AnZo gm_mÝ` AW© h¢ & 

 

1. {H$Ýht nm±M  ^mJm| H$mo hb H$s{OE : 52=10 

(H$) {ZåZ{b{IV n[anW _| V1 H$m ì`§OH$ {b{IE & 

  

(I) AY©MmbH$m| _| Amdoe dmhH$m| Ho$ A{^J_Z Ho$ {bE 

CÎmaXm`r H$moB© Xmo àH«$_ {b{IE &  
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(J) EH$ ~hþnXr àdY©H$ Ho$ VrZ nX h¢ & BZ nXm| H$s 

dmoëQ>Vm bpãY`m± 30, 40 Am¡a 50 h¢ & àdY©H$ H$s 

g_J« bpãY {H$VZr hmoJr ?  

(K) [aº$ ñWmZ ^[aE : 

 IC 741 Am°n-Eån _| {Zdoe Q>{_©Zbm| Ho$ {nZm| Ho$ Z§~a 

________ Am¡a ________ hmoVo h¢ Am¡a {ZJ©_ Q>{_©Zb 

Ho$ {nZ H$m Z§~a ________ hmoVm h¡ & 

(L>) fmoS>emYmar g§»`m 13616 H$m Xe_bd Vwë` {b{IE & 

(M) ~VmBE {H$ LM 380 Ho$ {ZåZ{b{IV A{^bj{UH$ 

gË`  h¢ `m AgË` :  

(i) `h 5 go 22 V H$s dmoëQ>Vm gßbmB© Ho$ {dñV¥V 
namg _| H$m_ H$a gH$Vm h¡ & 

(ii) BgH$s AmÝV[aH$ pñWa bpãY 100 h¡ & 

(N>) {ZåZ{b{IV gË`_mZ gmaUr Ho$ {bE g§JV VH©$ JoQ> H$m 

Zm_ {b{IE Am¡a BgH$m àVrH$ It{ME & 

A B Y 

1 1 0 

0 0 1 

1 0 0 

0 1 0 
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2. {H$Ýht Xmo  ^mJm| H$mo hb H$s{OE : 25=10 

(H$) Wodo{ZZ à_o` H$m H$WZ {b{IE Am¡a Bgo {gÕ  
H$s{OE & 5 

(I) ZrMo {XE JE n[anW H$s AZwZmXr Amd¥{Îm Am¡a  
Q-JwUm§H$ n[aH${bV H$s{OE & `{X AZwà`wº$ dmoëQ>Vm 
H$mo 20 V go 25 V VH$ ~‹T>m`m OmE, Vmo Š`m Q-JwUm§H$ 
Ho$ _mZ _| n[adV©Z hmoJm ? 2+2+1   

 

(J) npn Q´>mpÝµOñQ>a (BJT) Ho$ gd©{ZîR> CËgO©H$ (CE) 

{dÝ`mg H$m n[anW {MÌ It{ME & BgHo$ {Zdoe Am¡a 
{ZJ©_ A{^bj{UH$ dH«$ It{ME & 2+1+2 

3. {H$Ýht Xmo  ^mJm| H$mo hb H$s{OE : 25=10 

(H$) Mma Q>{_©Zb dmbo H$mbo ~m°Šg Ho$ h-àmMbm| H$mo 
YmamAm| Am¡a dmoëQ>VmAm| Ho$ Am§{eH$ AdH$bOm| Ho$ nXm| 
_| n[a^m{fV H$s{OE & CE àdY©H$ H$s Ymam bpãY H$m 
ì`§OH$ h-àmMbm| Ho$ nXm| _| {b{IE & 4+1 

(I) AmYma^yV drZ goVw Xmo{bÌ H$m ãbm°H$ AmaoI It{ME 
{Og_| g_mZ à{VamoY 220 k Ho$ à{VamoYH$ Am¡a 
g_mZ Ym[aVm 250 pF Ho$ g§Ym[aÌ bJo hm| & BgHo$ 
XmobZm| H$s Amd¥{Îm n[aH${bV H$s{OE & 3+2 
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(J) {XîQ>H$mar Ho$ D${_©H$m JwUH$ Am¡a {XîQ>H$aU XjVm H$mo 

n[a^m{fV H$s{OE & nyU© Va§J {XîQ>H$mar Ho$ gmW Ow‹S>o 

Ym[aVm {Zñ §̀XH$ H$s H$m`©àUmbr g_PmBE & 2+3 

 

4. {H$Ýht Xmo  ^mJm| H$mo hb H$s{OE : 25=10 

(H$) (i) EH$ AmXe© Am°n-Eån Ho$ {bE {ZåZ{b{IV 

A{^bjUm| Ho$ _mZ ~VmBE :   

  dmoëQ>Vm bpãY, {Zdoe à{VamoY, {ZJ©_ à{VamoY, 

CMRR, ÐþV KyU©Z Xa Am¡a ~¢S> Mm¡‹S>mB© & 

 (ii) Am°n-Eån H$m Cn`moJ H$aHo$ EH$ dmoëQ>Vm ñVa 

g§gyMH$ H$m n[anW {MÌ It{ME & 3+2 

(I) Am°n-Eån 741 H$m Cn`moJ H$aHo$ EH$ ~w{Z`mXr 

g_mH$bH$ H$m n[anW {MÌ It{ME & (i) Á`m Va§J, 

Am¡a (ii) dJ© Va§J {Zdoem| Ho$ {bE g_mH$bH$ Ho$ {ZJ©_ 

Va§Jê$n It{ME & 3+2 

(J) IC LM 380 H$m Cn`moJ H$aHo$ 50 VH$ H$s n[adVu 

bpãY dmbo lì` e{º$ àdY©H$ H$m n[anW {MÌ  

It{ME & 5 
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5. {H$Ýht Xmo  ^mJm| H$mo hb H$s{OE : 25=10 

(H$) (i) S>m`moS>m| Ho$ à`moJ go ~Zo AND JoQ> Am¡a 

Q´>m§{µOñQ>a H$s ghm`Vm go ~Zo NOT JoQ> Ho$ 

n[anW {MÌ It{ME &  

 (ii) Y = AB + A (
–
B  + C) H$s gË`_mZ gmaUr 

{b{IE & 3+2 

(I) EH$ 5-{~Q> DAC 10110 A§H$s` {Zdoe Ho$ {bE  

11 mV H$m {ZJ©V CËnÞ H$aVm h¡ & 111000 A§H$s` 
{Zdoe Ho$ {bE Vout Š`m hmoJm ? 5 

(J) AmaoI H$s ghm`Vm go _yb \$bZ O{ZÌ H$s 

H$m`©àUmbr g_PmBE & 5 

  


