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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 non-programmable 
calculators is allowed. Symbols have their usual 

meaning. 

1. 	Attempt any five parts : 	 2x5=10 

(a) Draw the frequency response curve for 
series LCR circuit and depict its band width. 

(b) Draw energy band diagram of arsenic 

doped silicon. 

(c) Draw the common collector configuration 

of n-p-n transistor. Why is it known as 

"emitter follower" ? 

(d) Voltage gain of an amplifier is 100. Express 

it in decibel units. 

(e) Which characteristic of an op-amp 
determines its highest operating frequency ? 
Write down the expression for this 

characteristic. 
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Design an OR-gate circuit using NAND 
gates. 

Why are synchronous counters faster than 
non-synchronous counters ? 

2. Attempt any two parts : 	 5x2=10 

(a) Determine the current through load 	5 
resistance RL  in the following circuit using 
Thevenin's theorem : 

5 SZ 
	

1511 

10V loon 

(b) Draw the schematic diagram showing 2+3 

construction of JFET and explain V-I 
characteristics. 

(c) Calculate ZL  to achieve maximum power 	5 
transfer at 50 Hz for the following circuit : 

Vin  
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3. Attempt any two parts : 	 5x2=10 

(a) Draw the h-parameter equivalent circuit of 3+2 

a transistor. Obtain an expression for 

current gain of a common emitter amplifier 

in terms of h-parameters. 

(b) For an amplifier with gain A and 4+1 

feedback - 0, obtain the expression for gain 

with feedback At What is Barkhausen 

criterion for oscillations ? 

(c) Explain the working of bridge type full 	5 

wave rectifier. 

4. 	Attempt any two parts : 	 5x2=10 

(a) Design an op-amp circuit using IC741 to 	5 

give — + 15 V for Vin  < + 1V and — — 15 V 

for Vin > +1V. 

(b) Derive an expression for closed loop gain 4+1 

for an inverting op-amp. Under what 

assumption is this expression derived ? 

(c) In a voltage regulator circuit, the input 

unregulated dc voltage range is +12 V to 

+20 V. If the drop out voltage of regulator 

IC is 1.5 V, what is the maximum regulated 

voltage this circuit can provide ? Why is 

there a limit on the highest value of input 

unregulated voltage ? What are the self 

protection mechanisms built in the voltage 

regulator ICs ? 
	 2+1+2 
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5. 	Attempt any two parts : 	 5x2=10 

(a) Prove 	+ 	+ CA = 	+ 	+ A • 	5 

(b) What is the difference between buffer 2+3 

register and shift register ? Design a three 

bit left shift register using D-type flip-flops. 

(c) Draw the block diagram of basic CRO. 3+2 

How is the input to horizontal plate 

generated in the CRO ? 
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1. 	ft-4:  TEN IITTff cb) 	cf-) : 	 2x5=10 

(a) .1Tft arfilt LCR tifttfq 	3-T9f7 arlfWzif 

31-1 

(b) 31W-9-T 	NR-tchii 	d),11-g's 31-ri-e4 I 

(c) n-p-n 	t.--1T-zrf9-tsa Tfure fq-R-Frl r-co 
'4 I fit- 	&\,-Nr[ch 3T-1-Trrnr qz4 	t? 

(d) m1 Tr'f-aT 100 t 	 

(dB) -cr-*--*- 	0611-ci ch I 

(e) 31fcr- 	 3-cLic14-1 

it.11(1--r 31-9-F7 fifes 	%? 	31-fiTirrr 
.4\14, -F -  
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(f) NAND-4  d• W 41 	OR- 	3TfiliiT 

(g) qc-eichl 04) Trivr 	Trfff 3B411'1 "IA.14 -a-1V ail 

11 t ? 

2. 	 FPM cb : 	 5x2=10 

(a) Of9-9.  744 1 511141 Wck 114-1 4162T 	5 

Tlfat4 RL  MT TITi TUT' ct) I 

5 Si 
	

15 52  

10V 100n 

(b) JFET 4tr1ll -q764 amf WdRTT 	13-74  3T 2+3 

7,1 *17-I 3T5T9qW 	oe.ilesql WI I 

(c) LirkLig 50 Hz 3471r7 1 3f DI 	5 

TeTriffft-ur 	z.L, 	Tuff 4R.nrod 
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5x2=10 

(a) 11:-gitz 	h-utle qv4 4 v-in 	•1 3+2 
ZITEIrils3 3c*Nich 3r-dtk 	t1 Tr-r1""T 04qm 

h-7-4-01 Td AM -01 

(b) IN A art 1454 13 414 3r4EN' 	Lb cb 4+1 

1:11-0 -M'iT Af 04\71.413fill W11 	 

t? 

(c) IgEctiti 	 ceiRNI 	I 	5 

	

4. ichi ITTrff "gF : 	 5x2=10 
(a) IC741 .0 M41+f 4)(4) 	3417-71:cf 	 5 

fq7:10 F-14fH 	T, Vin  < +1V 	 

-+15 V 3th Vin > +1V*fri--15Vt1 

(b) Mrcir11H1 3I-071 314ft (3-1f7-7:1) 0 4.171 	4+1 

FfaT err ediAct) 90:1 WI I ci1i-74 urctsitT 

zff 04\3ich 31Ri alai t? 

(c) t r fffzf-AT 4F(42/ 	3TrizriTru fikw 
41--"T +12 V* +20 V titit.1 4 t flow IC  

t---UT 1.5 V t"a). 	LIFNET 3fRi 

f9-zfr-lw tR--dr air aftwdri Tuff ft-a-7r 
atizrrTrff f-47r c4 	r 	aferwalT Tri9 11-1-ftra- 
qz4 	t? alc aT f9t1"-1--  IC chii 	370:1 

TIM LIRLIET era ? 	 2+1+2 
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5. fw-t t  	: 	 5x2=10 

(a) #rz 	: 	 5 

AB + BC + CA = AB + BC + CA 

(b) -clich fr-ATZT AT fq7-2.T717 "Tf"- { 	Tf 3t6T t? 2+3 

D-fcfri-71#ftlf 1;1*TT -T-T.k 3-bit 	fd-T-24T9rff 

dzR-e.t rs:-T11-1 ch 	 I 

(c) f*-71 cii1AFTm1Im31-ItT1 414 I 3+2 

CRO 14 Of—d -R;z \yir-ict 
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