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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

December, 2016 05524 
PHYSICS 

PHE-010 : ELECTRICAL CIRCUITS AND 
ELECTRONICS 

Time : 2 hours 	 Maximum Marks : 50 

Note : All questions are compulsory. Use of log tables or 

non-programmable calculator is allowed. Symbols have 

their usual meanings. 

1. 	Attempt any five parts. 	 5x2=10 
(a) Why is diode a non-linear electronic 

element ? 
(b) Explain slew rate for an op-amp. 
(c) Determine cut off frequency for the low pass 

filter shown below : 

What are class - A amplifiers ? 
Define duty cycle of a pulse generator. Find 
the value of duty cycle of a square wave. 
Convert binary number 11.1100 into its 
equivalent decimal number. 
Write the truth table for a 3-input AND 
gate. 
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2. 	Attempt any two parts. 	 2x5=10 

(a) State Kirchoff's current law and Kirchoffs 
voltage law. Find voltage V2 in the circuit 
shown below. 1+1+3 

R2 

(b) State and prove Reciprocity Theorem. 	5 

(c) Explain the difference between a FET arid 	5 
MOSFET on the basis of their construction 
and working. 

Attempt any two parts : 	 2x5=10 

(a) Draw the circuit diagram of two-stage RC 2+3 
coupled amplifier and discuss its frequency 
response. 

(b) Draw circuit diagram of a 'Phase Shift 
Oscillator' using an n - p - n transistor. Write 
the expression for the frequency at which 
the RC net-work in it provides exactly 180° 
phase shift. Calculate the frequency if 
R=10 Id), and C=0.1 1/1-7. 	 3+1+1 

(c) What is meant by regulation in a power 
supply ? Define (i) Source regulation and 
(ii) Load regulation. 	 1+2+2 

4. 	Attempt any two parts. 	 2x5=10 
(a) Explain the following characteristics of an 

OP-Amps. 	 3+2 

(i) Input-Output relationship. 

(ii) Input offset voltage. 
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(b) Design the circuit of an inverting amplifier 4+1 
using OP-Amp. 741 C with 

VI= IV, Io = 1.0 mA, Gain= — 8 and 
Rt =10 kit 

Specify the value of source voltages suitable 
for this amplifier. 

(c) List six characteristics of power amplifier 3+2 
ICLM 380. Draw its pin out diagram. 

5. 	Attempt any two parts. 	 2x5=10 
(a) For the circuit shown below write Boolean 2+3 

expression for its output and obtain its MSP 
expression. 

Y (output) 

(b) Draw a circuit for Y= AB +CD using AND 
and OR gates. Then draw a circuit by 
replacing AND and OR gates by their 
equivalent NAND gates. Now draw the 
circuit with minimum number of NAND 
gates. 	 1+2+2 

(c) What are semiconductor memories ? 2+3 
Distinguish between RAM and ROM 
memories. 

PHE-010 	 3 



tit • 	r625 
40 mil 40 mH 

0.5 I.L.F 

• 	 

.0.7-4.-C-on I 
41011 t-litich (*.TT 	) 

II -CR*. 

fqiii.suk, 2016 

A-NW NO 
: fagRITITERT atiT 	arcT 14) 

*Ter : 2 ../(i? 	 3lit7WUR. 37.W : 50 

*a- : Fr* 10.1 31r4-4771 g I allul riT41.--Arfuft 3T2PT 317;b7777 

	c4e 	w#77- 	?:1W. 	Toe aro fi/HP-el 

arEf 

1. 	tifw ITO -*1 	: 	 5x2=10 
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.111 	 Lthcbrocr 	: 
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(e) zirlA 	di-V-1)111(1131-1117 	trftii-rErr 	arf 

,441Plcir 3-Tairra- 	Trrff -14r-q-R 
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(g) 3 -f9-471 	AND i)e. 	 Tigt Mt I 
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2. 	ft-4 9-TRff ch 	: 	 2x5=10 

(a) 	rchOIT1-1-) *I 	frz114 A cr)(114., 

19-zi-Tr fg 	1:11-1 -crft-crq r-cN 	v2 
4-11-f 	(ch rid 	: 	 1+1+3 

R2 

   

	OM& 	 

  

 

	+ 

R3 V2 

	• 

(b) f-ff4 3117 	f.{:r cr-: 	5 

(c) 3TRIT{ 117 FET 	5 

MOSTET 14q (-14-1K' I 

	

3. 	ftt 1-ITT4 	6c4 	: 	
2x5=10 

(a) t 	 "crftcRT 	1N 3-17 2+3 

TW*- 	 ..qtr cri. I 

(b) n - p - n 	 -5R1)1T 	*Of fdTATPT9. 

chf tri-{724 	-41N I f-TI 	"T{ RC 

-gRf 	 180' 	.T-fdT-P-TP:1-9.7T71 

t, 3(-1chf cl.Ach f-07:4 I qk R=10 MI A 

C=0.1 I.LF 	‘31-r-qf HR*Rld 	I 	3+1+1 

(c) tirdT.TT 	chl 	14-11 	(i) ;1Yd 

3iTT (n) (-1),S f9741:R 	(To-I-Cm ci-; I 	1+2+2 

	

4. 	fWt 	1.171)' cr;I 	c=1; : 	 2x5=10 

(a) 	3-1114-71=c1 	-11-1 	tqcf 	 : 	3+2 

(i) 	f9-47r - f9-414 +r.fq, 

f--q-47r 311"p=b-ti- 
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(b) 3-Th4- 	741 C 	 Ict) 	 4+1 

31-qq-W rs5:311-1 	-NTrk Fmr 

vi =iv, To =1.0 mA, 	= — 8 •9-4-r 

Ri =10 kn. t I 	McF--6 Fri ZITT4if 

	 q-dr I 

(c) Moftk ICLM 380 	'UT 3-15.111:11 fffT4 I 3+2 

	

134-r-,34w 	7§1-Ni 

5. 	fW-4' 	ci4 	(=t1 : 	 2x5=10 

(a) 	trffcr2.1 4) f9-4-14 	fffa aV 2+3 
MSP 04\3111 WTI c11. I 

( 	44) 

(b) AND ailT OR ;1a-i WIITT WTt Y -= AB +CD 

ith-cm 1-2 -d1-4 fim AND att OR ;)a-k 
T-21.19. 'TT 	Te4 NAND ;1d.1 	(14110M 4Rqn 

-ciA. -UN I 3-1-q 	tiftkriq 	 49..e.il 

NAND 	 r=i.4 	I 	1+2+2 

(c) 3-14qT-0—* T9fd 411 Z)ci) t? RAM afIT ROM 2+3 

9fd7=4 3-ic-R q-dr11 
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