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BACHELOR OF SCIENCE 

Term-End Examination 

December, 2013 

PHYSICS 

PHE-10 : ELECTRICAL CIRCUITS AND 
ELECTRONICS 

Time : 2 hours 	 Maximum Marks : 50 

Note : All questions are compulsory. Use of log tables and 
non-programmable calculators is allowed. Symbols have 
their usual meanings. 

1. 	Attempt any five parts : 	 2x5=10 

(a) Draw the circuit of practical current source 
and plot its V- I characteristics. 

(b) In the series L-C circuit, C = 0.1 MF and 
L = 1mH. Calculate its resonance frequency. 

(c) Voltage gains of three stages of cascade 
amplifier are 100, 1000 and 100. Calculate 
the voltage gain of this multi-stage amplifier 
in dB. 

(d) Calculate the values of AB in case of 

(i) sustained oscillations, and 

(ii) damped oscillations. 
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(e) What is the voltage gain of following circuit ? 

100 kfi 

(f) What are the output voltages of 

(i) IC 7805 and 

(ii) IC 7912 ? 

(g) Simplify following boolean expression : 

Y =ABC+ABC 

	

2. 	Attempt any two parts : 

(a) Which processes are responsible for change 
carrier transport in a semiconductor ? 
Which of these govern the doping 
phenomenon in semiconductor ? How ? 2+1+2 

(b) Design a 'TT type attenuation to give 80dB 	5 
attenuation and to have 10011 
Characteristic impedance. 

(c) State maximum power transfer theorem and 1+4 
prove it for resistive impedances. 

	

3. 	Attempt any two parts : 

(a) What is bias stabilization in case of 
transistor circuits ? Draw the universal bias 
circuit and explain how it achieves 
stabilization ? 	 1+1+3 
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(b) Draw the circuit of phase shift oscillator. In 2+3 
the RC stages of this circuit, R = 10ka 
Calculate the range of C for generating 
frequency in the range of 1 KHz to 100 KHz. 

(c) The turns ratio of a transformer used in half 3+2 
wave rectifier is 20:1. The primary is 
connected to power mains : 220V, 50Hz If 
the forward resistance of diode is zero, 
calculate. 
(i) dc voltage across the load and 
(ii) peak inverse voltage of the diode. 

	

4. 	Attempt any two parts : 
(a) To amplify an input signal of 10mV 1+4 

amplitude and 20MHz frequency, which 
characteristics of op amp will be significant ? 
What are the required values of these 
parameters ? 

(b) Draw the circuit diagram and obtain the 2+3 
expression for output voltage of basic 
integrator circuit using op-amp. 

(c) Draw the circuit diagram of an audio 	5 
amplifier with gain 200 using IC LM 380. 

	

5. 	Attempt any two parts : 
(a) Convert hex number FOH  in its binary 

equivalent. Divide it by 11002  and express 
the result in its decimal equivalent. 	1+3+1 

(b) Explain the working of D - flip flop. How 4+1 
does it differ from a D - latch ? 

(c) In a 4-bit DAC, 0010 input results into 1.6V 2+3 
output, What is the step size ? What is the 
maximum output voltage of this DAC ? 
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1.11f1W reiqui 

T11.794.-10 : fa-c-ds triitm at-r v4cilTrichl 

: 2 774 	 37r11W-d2T 3.7.T : 50 

Fraibb?-73~e/ 	 Hq c.-35 

"?- 37--177ft ei 	snvi q/HP-di 372f g, 

1. 	Bch.6 TOW ITTrhVc 	: 	 2x5=10 

(a) eiiavroh t•TRTI4a. 	tqg 	*Tilt V-1 

3TfireUrtrW 11T-4 I 

(b) vw,4111 L-C LA42T C = 0.1 MF *L = 1mH 
t I -41:1-4.  31-17Tt aTTIfff ■-iRcbroci 

(c) Ayg1 3r4tk 11-1 Lk).  our -FTIT 100, 
1000 * 100 f I Tfi -4-g1Tql 74tk 
WR dB -41 tiRcbroci •W1f-7 I 

(d) (i) R:9414:47 

aTarif-o 	 rmi /413*1:19' 'Art4)6-I 
-0 
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(e) 	 'WE 	off t ? 

100 1d/ 

(f) 
	-14-1 M ftgo -R-4--t-utrftEr2fffiri-rr ATrearq .N1 

(i) IC 7805 AT 

(ii) IC 7912 

(g) 
	

1:14-ikifigcr Tel-04 	 cf,  : 

Y=ABC+ABC  

2. fwt %TA    : 

(a) f-*7# 311fqEd 	3Tr-d-vr 
Tr-o4 	(4-)Ru1 >71ni t?  	cr,1-1 Trr 

a.)kni t? 
t-4 ? 	 23-1+2 

(b) 80dB turi 	 TfQri 	5 
it 	 fZi) 	IT chit 	tUTWit -ft71-0 

I 

(c) 3IftWd14 TPTIP-Tritffur74z1W 	fry 311T 1+4  
TIFTW 31r-d-qTgT 	ft chZI  
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3. 	fwt 	91-T -ff   : 

(a) TzTPTITITT Ohl cittsqf 
•41--71 ti 	141;11,  	trr-TLT2T 

.414Ri T-2Trzfr*Tort4 -5rrca- 	 1+1+3 

(b) WOT--f-dT-2.111:1-9-  qrc-IA •Wf -Erft-72T fq-q 4'41 	 2+3 
tIfTERT -k RC T§te R = 101(12 t I 1KHz 
100 KHz oh') 1:1-Mi 	3-11-grff 
C 	-rrri yrk.trod ask I 

(c) 3iTq—d- rr RnE.hi,a 4-971-i-tA 	Hitr qtr31-q-crru 3+2 
20:1 t I 5T21"fil-  ch") 1:11-q7 	11-Caf .ffR 220V, 
50Hz X15 fq-zrr 	 t I 313 cilq4 

-d-UN 	

(i) (-115 1:fT dc 

(ii) 7errr -F7Rw c (PIV) 
Lirkchrocr 

4. fWtt 	ch) 	crik : 

(a) 10mV 

	

	3117 20MHz 3-1TIft -41" .  MT 1+4 
cf-; Aciftfu tT4 t rci -5rzawr 3ficr--74 t 

*1-1 	3Trim- uffirw Trpft 614? 	-5rrq-ol t 
	ae4( 	? 

(b) affcf- -1 T 3FOr •wTk Ifizrrt i14-111,0* f 2+3 
tirktiq RIA It-4 AT 	chl 	 c41.•31ch 

171rd 
 

a- )I 

(c) IC LM 380 T7 	200 if4T 	3T 	5 
31-ffrff -74ft tr 	1- 71 - 1-N 
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5. ftt ITTrif 	: 

(a) FOH lft7T-3-11Nt 	"I•FT fg--3INT# 4 
(,,,ilorkcf ail I TA 1100214 11-FT qlr.R akTrfunTrT 

ck11-1(101 vt 	F-R.,fticr 	 1+3+1 

(b) D- 'Nair TFIftT 	waimi 	centseir wif.-4R 1 4+1  
§ki • AT D Ridctril 	T 31a7 t? 

(c) km 4-Plie. DAC 14.  0010 ri47T 	1.6V 14 	 2+3 
t I 1:1)7N 37741:1 ft -TIT t? TA4 

DAC aifwalT f-1444 	t? 
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