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BACHELOR OF SCIENCE (B.Sc.) 
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	 December, 2018 

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 log tables and calculators 

is allowed. Symbols have their usual meanings. 

1. Attempt any five parts : 	 5x2=10 

(a) Write the expression for voltage and current 

relationship of (i) a linear element, and 

(ii) a non-linear element. 

(b) Draw symbol of a vacuum diode and plot its 

V-I characteristics. 

(c) Fill in the blanks 

	 feedback decreases gain and 

	bandwidth of an amplifier. 
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(d) A transistor phase-shift oscillator uses three 
identical RC sections in the feedback 
network. Find the value of C if R is 100 kQ 
and its frequency of oscillation is 65 Hz. 

(e) Draw 8-lead mini, DIP top view labelled 

diagram of an Op-Amp. 

(f) Multiply binary number 101.1 by 11.01 and 

express the result in decimal equivalent. 

(g) Write the truth table of y = AB + BC + CA. 

2. Attempt any two parts : 	 2x5=10 

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

(b) In a circuit, consisting of 2 kQ resistor 

connected in series with 100 mH coil, a 

10 V rms, 10 kHz signal is applied. Find 
impedance Z, current Irms, VR and VL. 	5 

(c) What is (i) work function and (ii) thermionic 

emission ? Distinguish between n-type and 
p-type semiconductors. 	 1+1+3 

3. Attempt any two parts : 	 2x5=10 

(a) Draw a transistor h-parameter equivalent 
circuit. Show that for CE 

current gain is given by A i  = 

configuration, 
h21  

• 1 + h22 rL 
2+3 
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(b) Draw a circuit diagram of a two-stage 

RC-coupled amplifier using transistors. 

Explain the role of coupling capacitor. 	4+1 

(c) With the help of necessary circuit explain 

the process of full wave rectification using a 

centre-tapped transformer. What is the 

value of Peak Inverse Voltage (PIV) for it ? 4+1 

	

4. Attempt any two parts : 	 2x5=10 

(a) Explain the following characteristics of an 
Op-Amp : 	 3+2 

(i) Input-Output relationship 

(ii) Input offset voltage 

(b) Draw a circuit diagram using an Op-Amp for 
inverting amplifier and calculate its closed 
loop gain. 2+3 

(c) Draw a circuit diagram of a fixed gain audio 
frequency amplifier circuit using IC LM 380 
and explain its functioning. 3+2 

	

Attempt any two parts : 
	

2x5=10 

(a) (i) Convert hexadecimal number A9 into 
its binary and decimal equivalents. 	1+2 
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(ii) Given below 
A and B 

1 
A 

0 

are input waveforms 

1 

0 

Plot output waveform when these 

fed to two-input AND gate and OR 
gate. 	 1+1 

(b) With the help of a circuit diagram, explain 

the functioning of a shift-right register. 

(c) Draw a labelled diagram of a Cathode Ray 

Tube (CRT). Name the material used for 

coating its screen. Define the term 'deflection 
sensitivity'. 

 

3+1+1 

   

are 
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(E1) -RW t.N.R1 choi- 1-A14-1 treq i IR134 

del 4 Tgrrq mcnit 4rq dtlel I 
64.11 741 1  I 7fR R i1 TR 100 IQ 3 cal ii  

3TT1 65 Hz t, C Wd. *:20* I 

(3') 311.11.-7T 8 	MR DIP 4-A. 	 

	aft Mt, 

(-) 	 titsen 101.1 	11.01 4 yrrr *V4R 
Lrfkunii 	gt.-44 >ftizra. *ri* 

(g) y  = AB + BC + CA *I 	TR* ICIRsK I 

2. *41 e ITF6 	 2x5=10 

(W) 1W.e44 744 W W214 fMkg a* -44 Rr4 
-04R I 	 1+4 

(1?1) 	triktrat 	Iti4 2 kg2 3tralw 1auft 
100 mH *441 14 t, 7W 10 V rms, 

10 kHz w I 1 lri ardsrgw 644, TT( t I 

3rf'd-mr Z, Irms, VR att VLTff Atf* I 5 

(Tr) (i) -wrzi 	 a* (ii) digielAct) 3m-49-  WzIT ilia 
? n-a* p-sicta aid-A-r-e-4 	env I 1+1+3 

3. 64 e 11-F6 	-‘zrNR: 	 2)(5=10 

(i ) tr4RT 	 grti 1#0121. 	:R I 

11;r4 *AR CE fa 	rts 4 %ic1T ctiAct) 

A .  = 	h21 	*) t.fi  t 
1 + h22 rL 

2+3 
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NO if 	i. VI' .341 1 1 ctrk4) A1-1T4t RC- 	31-40W 

tiftgeT 'Nq 	 I VTRtiiiiti it vrzi 

4+1 
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xilkulAA 	514141 .gru Ti *Tr RbectKui 
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4. %re ITFT11 V ye 4114g : 	 2x5=10 

(ii ) 31TE F -VT 	 aTlirmiPm 	: 3+2 

(i) W4I-A414 "EktT 

(ii) 	 3113AZ c 	 

NO affq-Vg Tr 3r AiTk Azi 	mach vrtTftErai 

fq tiff 	 3 qt.41 ticto 

*rNg 	 2+3 

(TT) IC LM 380 it mg 1 1 Ct./4 f4R 

3ir-11W 3rat* 	Ifktr2T 	 whi 

wami wisilw I 	 3+2 

	

5. f*---41*ye. W.Ag : 	 2x5=10 

(• ) (i) ThRT-ariEft err A9 V itaTrogt 

qvioctT-4 viitiika ttrA I 	1+2 
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(ii) 414 qki 	 iTRI  i -a-kwit A a& B 

--Ad411 AND k t-fiiet OR te 
71R, t 	Piiii F4Rc4 tslif 	 I 	1+1 

1 
A 

0 

B 
1 	 
— 

(3r) tritEra i 	*miticil 	grOul 	 TNI:et 
Wreq 	I 	 5 
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