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 PHE-10  

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2022 

 

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) Draw the voltage – current characteristics of 

ideal and practical voltage sources. 

(b) Express the transistor parameters  and  

in terms of currents IB, IC and IE. 

(c) What is the gain of a cascade amplifier in dB 

when two stages of voltage gain 100 each are 

cascaded ? 
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(d) What are the Peak Inverse Voltages (PIV) of 

the diodes in (i) a bridge rectifier, and (ii) a 

full wave rectifier using centre tapped 

transformer ? 

(e) What are the values of voltage gain and slew 

rate of an ideal op-amp ? 

(f) Should the dc voltage supplied to a voltage 

regulator IC be very large to give it too much 

headroom ? Why ? 

(g) Convert hexadecimal number AC37H into 

binary code.  

(h) The smallest change in a 3-bit DAC is  

0·25 V. What is the analog output voltage for 

digital input 110 ? 

2. Attempt any two parts : 25=10 

(a) State and prove Thevenin’s theorem. 1+4 

(b) Design T and  section  low pass filters 

having cut-off frequency of 1 kHz to operate 

with a terminated load resistance of 1 k. 5 

(c) Discuss the charge transport in a 

semiconductor under different electric field 

conditions. 5 
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3. Attempt any two parts : 25=10 

(a) Draw the circuit diagram of universal bias of 

an n-p-n transistor in CE configuration. 

Explain how this circuit provides stability in 

case of change in the value of . 2+3 

(b) State the Barkhausen criterion of sustained 

oscillations. In a Wein bridge oscillator  

R1 = R2 = 100 k and C1 = C2 = 220 pF. 

Calculate the frequency of oscillations. 2+3 

(c) Explain with suitable waveforms the action 

of capacitance filter. 5 

4. Attempt any two parts : 25=10 

(a) What is a common mode rejection ratio of an 

op-amp ? Explain its significance. 2+3 

(b) Design an inverting adder (with 3 inputs) 

using op-amp to satisfy the following output 

relation : 5 

  V0 = – (2V1 + 3V2 + V3) 

(c) Draw the pinout or block diagram of  

IC LM380. What is this IC used for ? Write 

any four of its characteristics.  2+1+2 
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5. Attempt any two parts : 25=10 

(a) Draw the circuit diagram and explain the 

working of AND gate realized by using two 

diodes. 2+3  

(b) Write the truth table of a half adder. Write 

the expressions for its sum and carry. Draw 

the half adder circuit using logic gates. 2+1+2 

(c) Draw the cross-sectional diagram showing 

major components of a cathode ray tube 

(CRT). 5 
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 nr.EM.B©.-10  

{dkmZ ñZmVH$ (~r.Eg gr.) 

gÌm§V narjm 

OyZ, 2022 

 

^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$) AmXe© Am¡a ì`mdhm[aH$ dmoëQ>Vm òmoVm| Ho$ {bE 

dmoëQ>Vm – Ymam A{^bj{UH$ It{ME & 

(I) Q´>m§{µOñQ>a Ho$  Am¡a  àmMbm| H$mo YmamAm| IB, IC Am¡a 

IE Ho$ nXm| _| {Zê${nV H$s{OE & 

(J) àË`oH$ H$s 100 dmoëQ>Vm bpãY dmbo Xmo àdY©H$m| go ~Zo 

~hþnXr (gmonmZr) àdY©H$ H$s dB _| bpãY {H$VZr 

hmoJr ? 
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(K) (i) goVw {XîQ>H$mar Am¡a (ii) H|$Ð-A§e{ZîH$m{gV 

Q´>m§g\$m°_©a H$m à`moJ H$aVo hþE nyU© Va§J {XîQ>H$mar _| 

S>m`moS>m| H$s àVrn {eIa dmoëQ>VmE± (PIV) {H$VZr  

hm|Jr ? 

(L>) EH$ AmXe© Am°n-Eån Ho$ dmoëQ>Vm bpãY Am¡a ÐþV KyU©Z 

Xa Ho$ _mZ Š`m hmoVo h¢ ? 

(M) Š`m EH$ dmoëQ>Vm {Z`§ÌH$ IC H$mo ~¥hX² hoS>ê$_ ([aº$ 

ñWmZ) XoZo Ho$ {bE ~hþV A{YH$ dc dmoëQ>Vm XoZr 

Mm{hE ? Š`m| ? 

(N>) fmoS>emYmar g§»`m AC37H H$mo {Û-AmYmar Hy$Q> _| 

n[ad{V©V H$s{OE & 

(O>) 3-{~Q> DAC _| bKwV_ n[adV©Z 0·25 V h¡ & A§H$s` 

{Zdoe 110 Ho$ {bE AZwê$n {ZJ©_ dmoëQ>Vm {H$VZr 

hmoJr ? 

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 & 1+4 

(I) 1 kHz H$s A§VH$ Amd¥{Îm dmbo 1 k Ho$ A§Ë` bmoS> 

à{VamoY go àMm{bV T Am¡a  n[aÀN>oX {ZåZ Amd¥{Îm 

nmaH$ {\$ëQ>a {S>µOmBZ H$s{OE &  5 

(J) {d{^Þ {dÚwV² joÌ à{V~§Ym| Ho$ AYrZ AY©MmbH$ _| 

Amdoe dmhH$m| Ho$ A{^J_Z H$s MMm© H$s{OE & 5 
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3. {H$Ýht Xmo  ^mJm| H$mo hb H$s{OE : 25=10 

(H$) CE {dÝ`mg _| n-p-n Q´>m§{µOñQ>a Ho$ gmd©{ÌH$ ~m`g H$m 

n[anW {MÌ It{ME & `h n[anW  Ho$ _mZ _| n[adV©Z 

H$s pñW{V _| ñWm`rH$aU H¡$go àXmZ H$aVm h¡, BgH$m 

ñnîQ>rH$aU Xr{OE & 2+3 

(I) à{Vnm{bV XmobZm| Ho$ {bE ~mH©$hmCµOoZ XmobZ-{ZH$f 

~VmBE & drZ goVw Xmo{bÌ _| R1 = R2 = 100 k Am¡a 

C1 = C2 = 220 pF h¢ & XmobZ Amd¥{Îm n[aH${bV 

H$s{OE & 2+3 

(J) C{MV Va§Jê$n AmaoIm| H$s ghm`Vm go Ym[aVm {Zñ`§XH$ 

H$m àMmbZ g_PmBE & 5 

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

(H$) Am°n-Eån H$m C^`{ZîR >{dYm {ZamH$aU AZwnmV 

(CMRR) Š`m hmoVm h¡ ? BgH$s gmW©H$Vm ñnîQ>  

H$s{OE &  2+3 

(I) Am°n-Eån H$m Cn`moJ H$aHo$ EH$ 3-{Zdoem| dmbm 

à{Vbmo_r `moOH$ {S>µOmBZ H$s{OE Omo {ZåZ{b{IV 

{ZJ©_ g§~§Y H$mo g§Vwï> H$aVm h¡ : 5 

  V0 = – (2V1 + 3V2 + V3)  

(J) IC LM380 H$m {nZ-AmCQ> AmaoI AWdm ãbm°H$ 

AmaoI It{ME & Bg IC H$m à`moJ {H$gHo$ {bE {H$`m 

OmVm h¡ ? BgHo$ H$moB© Mma A{^bjU {b{IE & 2+1+2 
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5. {H$Ýht Xmo  ^mJm| H$mo hb H$s{OE : 25=10 

(H$) Xmo S>m`moS>m| go ~Zo AND JoQ> H$m n[anW {MÌ It{ME 

Am¡a BgH$m àMmbZ g_PmBE & 2+3 

(I) AY© `moOH$ H$s gË`_mZ gmaUr {b{IE & BgHo$ 

`moJ\$b Am¡a hm{gb Ho$ ì`§OH$ {b{IE & VH©$ JoQ>m| H$m 

à`moJ H$aHo$ AY© `moOH$ H$m n[anW {MÌ It{ME & 2+1+2 

(J) H¡$WmoS> {H$aU Q>çy~ (CRT) Ho$ à_wI KQ>H$ Xem©Zo 

dmbm AZwàñW-{Zê$nU AmaoI It{ME &  5 


