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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2018 

PHYSICS 

PHE-10 : ELECTRICAL CIRCUITS AND ELECTRONICS 

Time : 2 hours 	 Maximum Marks : 50 

Note : All questions are compulsory. UsC of log tables 

and non-programmable calculators is allowed. 

Symbols have their usual meanings. 

1. Attempt any five parts : 	 5x2=10 

(a) A voltage 'V' is applied across an inductor 
of self-inductance 'II and a capacitor of 
capacitance 'C'. Write the expressions for 
time-dependent voltages and currents across 
`L' and 'C'. 

(b) Eiplain thermionic emission. 

(c) Show that the gain of an amplifier with 

positive feedback is Af = 	
A

, where A is 
1 — A13 

gain without feedback and R  is feedback 

fraction. 
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(d) What is ripple frequency ? Write its value for 

a half-wave rectifier. 

(e) Draw the circuit symbol of an Op-Amp. 

Label it. 

(f) Express 17.75 10  in its binary equivalent. 

(g) Draw the digital circuit for Y = A . B + C. 

Find Y, if A = 0, B = 1 and C 1. 

2. Attempt any two parts : 	 2x5=10 .  

(a) State and prove Thevenin's Theorem. 	1+4 

(b) Calculate the resonant frequency for the 

circuit shown below : 

Also determine the impedance offered by the 

capacitor and inductor at a frequency 10 Hz 

below the resonant frequency. 2+3 

(c) Draw the circuit diagram of n-p-n BJT in CE 

configuration. Plot input and output 

characteristic curves using this circuit. 	2+1+2 
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3. Attempt any two parts : 	 2x5=10 

(a) Draw the circuit diagram of a common 

collector amplifier. Obtain the expression for 

its current gain. 	 2+3 

(b) Draw the circuit of Hartley oscillator and 

explain its working. Write the expression for 

frequency of this oscillator. 	 2+2+1 

(c) Draw the circuit diagram of a bridge 

rectifier. Explain its working. 	 2+3 

4. Attempt any two parts : 	 2x5=10 

(a) Explain the following characteristics of 

an Op-Amp : 
	

3+2 

(i) CMRR 

(ii) Output offset voltage 

(b) Draw the circuit diagram of a basic 

differentiator using Op-Amp 741C. Obtain 

the expression for its output voltage. 2+3 

(c) What is IC LM380 ? Draw its block diagram. 

List any four of its characteristics. 	1+2+2 
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5. Attempt any two parts : 	 2x5=10 

(a) What is a CRT ? Draw a diagram of a CRT 

and label its main components. 	 1+4 

(b) What is a flip-flop ? Draw the circuit 

diagram and write truth table for a positive 

edge triggered RS flip-flop. 	 1+2+2 

(c) Design a Mod-10 counter. Explain its 

counting. 	 3+2- 
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3. 1*-4f e turril 	-41* : 	 2x5=10 

() 74414tR5 *PTO 3rdt* 'WF TiftERT 	-dr-q-R 
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2+3 
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(i) -31-izifita fkm-  AwrAul 313c1Tff (CMRR) 

H at :0Z a)c-e.cii 

(1:4) 3TY14-71,cf 741C diT 141 chk4) IPZIt 

ITItg2T 	61-11w I -p:Wt  

cAoleb -srrqr Alf-47 I 	 2+3 

(ii) IC LM380 q;EIT 	? 	mom) aTkgf 

ifikR 	 f*T-ef- 	aTNTFATITil 

1+2+2 
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• 	 trf4R : 	 2x5=10 

() CRT ITT 	 ? CRT 	cit-w 

e.4 	-Nro 411*I 	 1+4 
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3+2 
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