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BACHELOR OF SCIENCE 

Term-End Examination 

June, 2013 

PHYSICS 

PHE-10 : ELECTRICAL CIRCUITS AND 
ELECTRONICS 

Time : 2 hours 	 Maximum Marks : 50 

Note : All questions are compulsory. However internal choices 

are provided. Use of log tables and non-programmable 

calculators is allowed. Symbols have their usual 

meaning. 

1. 	Attempt any five parts : 	 2x5=10 

(a) Give one example each of linear and 

non-linear I-V relationships of circuit 

elements. 

(b) For the following circuit calculate the 

resonance frequency. 

10 S2 0.1 m H 100 pF 
I 

	0 	 
V= Vo  sin wt 

(c) Draw the V-I characteristics for a Zener 

diode. Which part of this curve is used for 

constant voltage supply application ? 
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(d) Draw a circuit diagram of half wave 

rectifier. Sketch its output waveform. 

(e) Write the binary equivalent of CE1916. 

(f) What is the difference between a buffer 

register and a shift register ? 

(g) For an ideal op-amp trace the output wave 

form of the circuit given below. 

+15 V 

2. 	Attempt any two parts : 

(a) State maximum power transfer theorem. 1+4 

Calculate the value of maximum power 

transferred from source to load impedance 

Z L  in the following circuit. 

zs  =10 +j 20 

100 V 

(b) Draw the equivalent circuits and V-I 	5 

characteristic curves of practical current 

and voltage sources. 
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(c) Explain the formation of depletion layer in 2+3 

a p-n junction diode. Describe its V-I 
characteristics in forward and reverse biased 

conditions. 

	

3. 	Attempt any two parts : 

(a) Draw the circuit diagram of Hartley 2+3 

oscillator and explain its working. 

(b) Draw the circuit diagram of single stage 3+2 

R-C coupled amplifier using n-p-n 
transistor. Mention the roles of various 

capacitors in this circuit. 

(c) Explain the working of inductance filter. 4+1 

Why is its output voltage lesser than the 

capacitive filter circuit ? 

	

4. 	Attempt any two parts : 

(a) Explain CMRR of an op-amp. Write its 

expression and its value for an ideal 

op-amp. 	 3+1+1 

(b) Draw the circuit diagram of basic integrator 2+3 

using op-amp. Obtain the expression for 

its output signal. 

(c) Explain the four performance parameters 4+1 

of a voltage regulator. What is the output 

voltage of IC 7912 ? 
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5. 	Attempt any two parts : 

(a) Draw the circuit diagram of full adder using 2+3 

basic logic gates. Write its truth table. 

(b) Draw the circuit diagram of 4-bit digital to 3+2 

analog converter (DAC). Obtain the 

expression for its output voltage. 

(c) Explain the construction and working of the 	5 

instrument used for measuring magnetic 

field. 
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14-r---6T• 

: 	LIPLIP-T at IT 	 

TP77 : 2 Fr11 	 37fvw7-173 : 50 

Ff 5t-ft Y'r7 37ff-4T-407 TR'g 

721T 3-7TbT7:117 c;c (-?ej chi 9717-1T SAT 

kLichrt/ 	 37-74 ,(4/H/-ci 372f -/ 

	

1. fwt.  TIN 9{0* 	: 	 2x5=10 

(a) trft-crzT 3T 	3 tim- 

ml 7T-7--  6q11J1 	 I 

(b) L1R-72-T 	3yftmrcldI 

ci 0.1 m H 100 pF 

V0  sin cot 

(c) it s. "1?:1 .  V-/ 3-1-firoforT 	I ford 

TrcTi-r 31-1-g-tri -44 	31f11-fo 	f-*74 t-R4 

chi Ttrf 	t? 
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(d) 3.4q-0-7 1qtchR-1 chr Ith-724 	 cf tit4Itc-1 

trN 

(e) CE1916 	 fo-d 

(f) i=i11* zft 34'1,& 	 Tsif3t-d-{ ? 

(g) 3117-74 

	

	fT 1fttr2,T 

fT Tcltlt4 IT4 I 

+15V 

2. 	f 	: 

(a) 3f9--*7-diEr Troird 	Ur 74-zr 
	

1+4 

-F9-1;:r ifTcF4 ti1ci 	C1) -51f-d-q-NT ZL  

	 arcs 	 Rct-)ro cr 

z,----io+j 20 

100 V zL  

(b)  tlf71.2.T air 5 oqIcilRch airzdl 7-4 qfti 	t -74 

V-I 31-NTT- 4-4 I 
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(c) 	p—n 4RT 3i4 -4 3-TOT 3Takrzr c 	t 1-11 2+3  

	I TR 	 t&ci 

1/43-Ifil-OUfor*-  

	

3. 	t*--t• t 9-1A 	clA : 

(a) chi 7ftcr21 rciA 	TW*1 -wr4 2+3 

-511=T1   I 

(b) n-p-n 	1,1 1;147 cht 	i;eho T R-C 3+2 

ITTIff 	riftE124 rte 	I 	if-7r24 

fq-F-aq dig 	 t1H 	 

(c) Ica F-i-fqa,  chi -T-rzi -14-t4 	fir 4+1 

T #NIR F.-R4qch ch-1 31-4%5 -1=T qz4.  6I41 

? 

	

4. 	fWtt 14Trff 	: 

(a) 31f q —  7P4 	.T4-TTifit.cifqM fi--{ich71T1 31Tcrffl 

(CMRR) 	I TW*-1 061.Acil f-0-4 3 3I-1 t 

31T4—fir 4-11 .4 tr,  d 
	 3+1+1 

(b) -1f9-zi-rfq -14-11chrich cbr trftcrq 	-e-4 	c) 2+3 

cni 	5rriTf I 

(c) qIc dI F-14**) 	F-11=.41q-E HI4qu5 f.-1 4-1 -1R I 4+1 

IC 7912 ch1 f9-41 c c T foci 61(11 ? 

PHE-10 	 7 	 P.T.O. 



5. fWtt 1-171-, 	: 

(a) chi -q-zil-Tr cf-) 	 chl 2+3 

-crft-cT4 	 f-074 I 

(b) 4-bit 31/3-T711 4Rcicich (DAC) 	tifTgq 3+2 

r-c47141 	f9-4' a dd I chi 	 

(c) +-474 P,47 Trrcri 	-5raq-ci 614ch•Of ch1 	5 
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