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I PRE-10I 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

114i95 
	December, 2019 

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 calculators is allowed. 

Symbols have their usual meanings. 

1. Attempt any five parts : 	 5x2=10 

(a) In the circuit given below, find the voltage 

across 8 Q resistance. 

8 52 

(b) Plot the frequency response curve of series 

RLC circuit. 
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(c) Why is operating point in a transistor 

amplifier selected on the linear portion of 

the characteristics ? 

(d) Draw diagram of a centre-tap full wave 

rectifier. 

(e) What are the self-protection circuits in a 

voltage regulator IC ? 

(f) Convert 26E 16  into binary. 

(g) Draw the output waveforms of a typical 

signal generator. 

2. Attempt any two parts : 	 2>c5=10 

(a) State and prove the Reciprocity Theorem. 

For which networks is it true ? 	 2+2+1 

(b) A sine wave generator supplies a 500 Hz, 

10 Vrms  signal to a 1 id/ resistor in series 

with a 0.2 RF capacitor. Determine the total 

impedance Z, current I, capacitive voltage 

Vc  and resistive voltage Vg. 	 5 

(c) Draw energy band diagrams for (i) n-type, 

and (ii) p-type extrinsic semiconductors. Also 

explain the origin of depletion layer in a 

p-n junction. 	 1+1+3 
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3. Attempt any two parts : 	 2x5=10 

(a) Explain the classifications of amplifiers 

according to frequency and bandwidth. 	3+2 

(b) State the conditions for sustained 

oscillations in an LC circuit. Draw the circuit 

diagram of Hartley oscillator. 	 2+3 

(c) For a half-wave rectifier described by 

iL = Ina  sin cat for 0 < cot < it 

=0 	for n< wt <2it, 

show that (i) Ick = 'min, and (ii) Vde  = Vmht. 
3+2 

4. Attempt any two parts : 	 2x5=10 

(a) (i) Draw circuit symbol for an op-amp. 	2 

(ii) What is CMRR ? Explain its significance. 3 

(b) Draw circuit diagram of non-inverting 

amplifier using an op-amp. Obtain the 

expression for its gain. 	 2+3 

(c) What is IC LM380 ? List any four of its 

characteristics. 	 1+4 
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5. Attempt any two parts : 	 2x5=10 

(a) (i) What is an ASCII code ? How many 

bits are used to code any alphabet in 

this code ? 	 1+1 

(ii) Name three basic logic gates., Draw 
their symbols and write their truth 

tables. 3 

(b) Find Minimum Sum of Product (MSP) 

expression and hence draw the digital circuit 

using NAND gates for 

Y (A + B)C + AB. 	 3+2 

(c) Design a 3-bit Asynchronous Ripple Counter 

using J1( flip-flops. Explain its counting. 	5 
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1. fth7-ei- grw cirrei 	tf-AR : 	 5x2=10 

() 	 MittraT 4, 852 "SIWIT q c c-Cdr TM 

411-4R I 

852 

(ii) Oft RLC Tirturalair aTr aigrwzrr 
treA-R 

PHE-10 	 5 
	

P.T.O. 



(TO TirWRi .51-40* 	Ntiirl-1 egirs 	WzR 

3lf4F~*11311-4 SIT T14 mid # ? 

(t0 Rug-Pt.:mem TO ati tr*-rt1 	trItcr4 
(if 	tiq 

A-49.T IC 4 cr) +A an- -Ter rthcr21 
t ? 

(‘) 26E 16  •0 taThith gcri trfraff tre 14‘ I 

() Mit.NR-ict) 147 AP-of *   Iffra7 

2. f*-41 e 	tr-A-R 	 2x5=10 

() Iiiwiikaxif 744TT T, i atT zErcri% -ft -Rau zr# 
744 14)ff 	i z-4-4 qi 1Z1 Olt 
Wthlt ? 	 2+2+1 

(tit() ffth' 	-of t 0.2 pF  

W21 *ft 	1 ItS2 7%U* 	500 Hz, 

10 Vrms  ifirga Trial chkif I TO SARNT 

Z, mu I, tuft-drc. --effrve  arrT 3frffnW 

vR  wra-  1g I 	 5 

(TT) (i) n-TIWT *, 	p-McbIk * 	IIEI alti‘TFA 

* d.)A? .1u5 31-11T4 Airag I p-n #RT rfT aTaktfzi 

PR*, Tel% ift 	 I 	 1+1+3 
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3. "kr 	 tift7 	 2x5=10 

() 3.1 r t Avg 	* 315EITI 31-40-4 

ailTcfrur 	 3+2 

(w) LC -crew 14 limit 	q (1-1* sedtz Wd-147 I 

141144 -N7 131f197 I 
	

2+3 

(Tr) 	aTtf-dirr 1'4E701 	civic 1 	Hrrlrt9d : 

iL= Im sinwtfor0<wt<  

= 0 for 71 < wt < 2rc, 

ft31-47 	(i) Idc = Imbt, 314( (ii) Vdc  = Vm/it. 

3+2 

4. "PC-ei qt 	!7*tr-A-R : 

() (i) atitr-fir 	trftcRisrth 	TrtR 

(ii) 3I-T4Tft f4m PuctAuf 39E1M (CMRR) 

of ? *kitki ifizkir ki3/45w 

2x5=10 

2 

(ii) 31-k-kixf 	ch( 3Ted-o-141 sraft 

trftcril 	 13111-4‘ wa 7RT 	ceiAch srni 

te.A-R I 	 2+3 

(1T) IC LM380 T=IF 	? 

3l-k9.71*r t<11 W411g I 	 1+4 
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5. f*-41 q-7. miff t @d treA : 	 2x5=10 

() 
(i) 741* (ASCII) cF)) WIT 6ici1 ? H Qs 

	

1%711 3Tait   onto %-‘ fw-d4 
rsia wr 	 Rbqr 411th ? 	 1+1 

(ii) th7 To 4 Thj 	R-PT fa 4-14) 

ci r41Eff197 	4-P.P 

Hit 	141i %%IR I 	 3 

	  -44/I 	"141151:1 	 (MSP) 

coin 	treA : 

Y.(A +B)C +AB 

Si117 cti ,Tion 	 WI 3itzi tff(tRT*-4r1 NAND k WT 

onk4) ifff* I 	 3+2 

JK 	 -WF "Si i)41 cbt4) 3--kl 

aTg- rwrr-d-w ftiwr 4614 rs:414.1 treARI Twa 
Trim TcrE ttr-A7 I 	 5 
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