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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2019 	04492 
PHYSICS 

PHE-010 : ELECTRICAL CIRCUITS AND 
ELECTRONICS 

Time : 2 hours 	 Maximum Marks : 50 

Note : (i) All questions are compulsory, however internal 
choices are given. 

(ii) Use of log tables and calculators is allowed. 

(iii) Symbols have their usual meanings. 

1. 	Attempt any five parts : 	 5x2=10 
(a) Write expressions for time dependent 

current and voltage relationship for 
(i) an inductor and 
(ii) a capacitor 

(b) Draw symbol along with dc biasing scheme 
for a vacuum triode. 

(c) Fill in the blanks : Positive feedback 
  gain and   
bandwidth of an amplifier. 

(d) The RC network of a Wein bridge oscillator 
consists of values R 1 = R2  = 200 MI and 
C1 = C2  = 150 pF. Calculate the frequency 
of oscillations. 

(e) Draw 8-lead metal can, top view labelled 
diagram of an Op-Amp. 

(f) Divide binary number 1100 by 100. 
(g) Draw the truth table of y = AB + AC 
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1112 rL where A, is current 
A, 

h11  

	

2. 	Attempt any two parts : 	 2x5=10 
(a) State and prove Norton's theorem. 	1+4 
(b) In a circuit, consisting of 2 kfl resistor 	5 

connected in series with 50 mH coil, a 
10 Vrms, 10 kHz signal is applied. Find 
impedance z, current I, VR  and VL . 

(c) Differentiate between a Junction Field Effect 	5 
Transistor (JFET) and a Bipolar Junction 
Transistor (BJT). 

	

3. 	Attempt any two parts : 	 2x5=10 
(a) Draw a transistor h-parameter equivalent 2+3 

circuit and show that for CE configuration 
voltage gain is given by 

-rL 

A11 = 

gain. 
Draw circuit diagram of a two-stage 3+2 
Transformer coupled amplifier. Explain the 
main advantage of transformer coupling 
over RC coupling. 
With the help of necessary circuit explain 4+1 
the process of full wave rectification using 
a bridge rectifier. What is its Peak Inverse 
Voltage (PIV) ? 

4. 	Attempt any two parts : 	 2x5=10 
(a) Explain the following characteristics of an 3+2 

Op-Amp : 
(i) Common mode rejection ratio 
(ii) Slew rate 

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

(c) Draw a circuit diagram of an audio 	5 
frequency amplifier with a high gain (more 
than 50) using ICLM 380. 
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5. Attempt any two parts : 	 2x5=10 

(a) Convert hexadecimal number A8CD into 2+3 

(i) binary equivalent and 

(ii) decimal equivalent 

(b) With the help of a circuit diagram explain 	5 
the functioning of a Mod 10 (Decade) 
counter. 

(c) Explain the basic principle of operation of a 3+2 
dual-trace oscilloscope. Explain its modes 
of operation. 
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VIT 	( Fr* 7177 3e4-4T4  t gig 371erth-  WFT rqq g 1  

cifq 	uEiT 4, 	(4et 	Mei141 -7 31-177-  g I 
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1. 	ch4T Taw 14rril 	: 	 5x2=10 

(a) (i) 	.) 

.) 1:fqf7 fC-R 4-o-rfw 

Tf-4v fffd I 

(b) f1d1ff 741)--g dc cw.R-i-1 7479T 14 Trdt ts14 

(c) Rari P-Trt 4 49 	:w 418',1ch tr 7r44 

	t 307 lqq 	41:r 

I 

(d) 1.144 	I Aq 	f t t RC '4Z7* 14. 

 R1 = R2  = 200 1(11 3117 C 1 =C2 =150 pF f I 

0-1 Thl 37-1.-i-04)rocr 

(e) 3fIcr- -cmcr t 8 rtitf .11(4 tirg 

f9f-67 31-itu 
fg-37T%Tr4 4esqi1100 4 no -4 iTrTt k I 

(g) y = AB + AC 	 17RI4ft fry I 
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2. 	civ't WT 	tc ch : 	 2x5=10 
(a) -11q-r14-4-r*r*21-ff f .d* 	f4.4 c0 I 	1+4 
(b) V 	t) 50 mH 3 	4 2 kitAffitq 	5  

73"-*--{ 

	

	4R ‘f2.1 	10 Vrm  , 10 kHz °nor 
ciPLft7IT TiziT t 3f-d--46 z, WU I, VR  

AT V Old c0 I 

(c) TOT 14 311ffq ,iF.,71+d*(JFET) 3* 	Tifq 	5 
,1:3-1+dt (BJT) 4 	I 

	

3. 	fell 	t T 	c er) • : 	 2x5=10 
(a) 	zit:7R -Lt 	 404 2T 	fT 	2+3 

c0 	CE rci-qm 14a1 dT 9TiT 	04zIch 

F1 4—I (-1 (5cf 	t : 

- r 
Ai  = h12 ‘114 Ai  'WI 	t I 

A, 

	 tiRutiriol Ifltrff 31 -qq-W 	ynifq 	 
lt4 I RC +H-1 	qolf 4 tiRoliFill 144-1-r wr 

7r1T 
(c) 	aTraFr* 41i-r2T 	I1 df 	4-q 

ktdch(ut cif srst)44 -11-111(1.  I Pr*1-  
t-u-{ 	twat 	t? 

4. favil t Wry  	: 	 2x5=10 
(a) 3#c"r- -cmcr * -14-iroFdd aTfirFqr-ur* 	: 	3+2  

(i) 	3lizifffra P-Riemuf 3-1717 (CMRR) 

(u) TdTh 
*r 	 *t-k 31-5ff-d-trft 3p4w *r 

4rv-r2T -Ftrxwl--4*74- TE-vmrrt-r7F--4-T 4R.nro 

(c) ICLM 380 	371* 	d-ccicl*f--4-T (50 
3fT) 011(. 	3-Tr9f7 3rq$1* T 41 	421 1;:N 
TI 

(b)  3+2 

4+1 

(b) 2+3 

5 
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5. 	ctrt 	ilTqf 	: 	 2x5=10 

(a) "E1'17T-3-1reTRI 4esiI A8CD 	 2+3 

(i) fg-3TRTR1 	 at{ 
4k1 4-1(1c1 q-41 14 to-lid Rd-  i I 

(b) 41 	v4RT Fcli 1 t161qc11 Tit.  10 MIT-*-) 1 11.6 1 ,1 TiT 	5 

31—df—Mi 

(c) is —3i scamt T 341ITTTIO 3+2 

	  .Frk 511:11(1-1 	fdte 	I 

PHE-010 	 6 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

