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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 
December, 2011 

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 meaning. 

1. 	Attempt any five parts : 
	 2x5=10 

(a) State the maximum transfer theorem. 

(b) Explain, why intrinsic semiconductor are 
rarely used in electronics. 

(c) Draw the output voltage waveform of a 
half-wave rectifier and then show the effect 
of connecting a capacitor across the load on 
this waveform. 

(d) What is the expression for gain of an 
amplifier with feedback ? What is the 
condition for sustained oscillations in an 
oscillator circuit ? 

(e) Define CMRR of an op-amp. What is its 
value for an ideal op-amp ? 
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(f) What is dropout or head room voltage of a 
voltage regulator IC ? What is the effect of 
very large value of head room voltage ? 

(g) Under what condition is J-K flip-flop in 
toggle state ? 

(h) Convert 11100101 2  to its hexadecimal 
equivalent. 

2. 	Attempt any two parts : 

(a) Using superposition theorem calculate the 	5 
voltage Vo  across the load resistor RL  in the 
following circuit : 

211 

10 V 2 mA 

(b) Design a constant K low pass filter having 	5 
cut off frequency 600 Hz and operated with 
a terminated load resistance of 30011. 

(c) Explain the difference between a normal 	5 
rectifier diode and a zener diode on the basis 
of their construction, I- V characteristics and 
applications. 
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3. 	Attempt any two parts : 

(a) Draw the circuit diagram of 2-stage RC 4+1 

coupled amplifier and describe the function 
of the coupling capacitor. 

(b) Draw the circuit of a phase shift oscillator 

using n-p-n transistor. State the phase of 

signal at every R-C section. How is positive 
3+1+1 

feedback achieved in this circuit ? 

(c) In a voltage regulator circuit the output 
voltage under no load current condition is 
12 V and under full load current condition 
is 11.8 V. Over the full range of input 
voltage variation the nominal voltage 
output 12 V varies by 50 mV. Calculate 
percentage source (line) regulation and 
percentage load regulation. 

4. 	Attempt any two parts : 

(a) Which characteristics of op-amp will be 1+4 

influencing if an input signal of 50 1.LV 
amplitude and 20 MHz frequency is to be 
amplified with gain 1000 ? What would 
be your choice of values for these 
parameters ? 

(b) Draw the circuit and derive the expression 	5 

for output voltage of an integrator using op-

amp. 
(c) Design an adjustable voltage regulator for 	5 

an output voltage of + 5V to + 15V using 
ICLM 317. 

5 
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5. 	Attempt any two parts : 

(a) Write the Boolean equation for the digital 
circuit shown below, and give its truth table. 
Name the operation performed. 2+2+1 

(b) Design a Mod-10 counter. 	 5 
(c) Explain the scheme used for obtaining the 	5 

horizontal trace on a CRO screen. 
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: fkgR tifTERT 3th 	- 
q41e1 : 2 	 37f 	: 50 

*2- 	791,. Stql alf-a-amf t 1 oilit 7-(07,-  721T 3.77#7ft:171 	 

7drr 37-/-c& g/ TOO 3R4 q/41frel 372f ei 

1. 	 : 	 2x5=10 

(a) 31-fil*ffg 	P-Trt-d-tur 74r r *9-T ft l 

(b) 	 g 1 ,43-1.4qEd-A i 5“4")+i Tcf 

(c) 3-ci 4If-q-LsrTit TT f9-4-1-7 	ctiq 	r -gN 

Lht Tftr -rft7Mls *tz t-FEr Also 

cR , R,4 -97 3ritrq fq-ge 

(d) 1415' ct) Ito 31-4q**7i-a-T 	o ci Tr t? 

	 4F(4RT 147:gitT7 q)C1-1-it-R-kqE113rfa-4q 

t? 
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(e) 31f-cr- 	-uclr-zrrefq-q-r 1 i (1-- 7Trr 31--1-7-ru 

(CMRR) 	LiiiiITEIT "WI I 	.) 3-1TO 31.17-717 

-14 7.17-*-r 	TErr 6101 t? 

(f) 4F-z--ffl-  Pviict) lc -4 	1.1.) ( s 

ctql 	 t? s 	T 	zcTT -k3TFcr 33fil-wiTF 

	

T   ? 

(g) J-K 	 ct)11--4 Trrd4t.ff 117 -9 "N NT 

(toggle) 	 

(h) 11100101 2 -0 Zlikti-aliellt c\‘-lIcl 

2. 	r 7 	 : 

(a) 	LinLin 14 0)5 	 'AWN RL  TIT *FedT V0 	5 

1:119.  3TWR)TITT Air 	Air 	4Rebroci 

2 SZ 

2 mA 

	

(b) 30012 3-td-t7rI 	s AWN  
	

5 

frig 600 Hz 3f-d-W 3irli7aicwi 3MT K-f511 

	

aTreff Llitch NW{ 	 -o 
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(c) 	w.1-11 	3-Tfimifu1t- 3 3T-177:41ff 	3Tfgr{ 
	5 

111 1-11-q tett grft 	 71zh 34-d7 

.1141 

	

3. 	 : 

(a) 2-4q1 RC 111117 74& r 4ft4W rcof tsi I 4+1 

ITIT9 *T11'17 	oqi(9,4( 	I 

(b) n-p-n .0-,31k.dt 3174T1 -1* 	trffq 

LiftLig Fr-01#4 I 13AW R-C t4s Tr{ fp.T9-  

-4a-r I 	f 'i1 %T 	41s ch 
3+1+1 

ttr fgr-ff-dr t? 

(c) l;ch 	 -71 F-14,1ch LIRLig 	f9-414 R:ffr 7-4 	5 

c-15N17 1T{12V4R --T7T iciT 11 .8 Vt 1  

(11-1 Llftcici-f IR 12 V -4 -11 4-4 1-111 q)dT .T4 

50 mV   t I -5irr-dwd 	f9-719 

	

-sfdr 	qkcbrod 

	

4. 	T74ti.Tfrff 	: 

(a) 50 p.V 3117171 AT 20 MHz alreffq-  frk7 1+4 

tri9 1000 7rW 	 chk4 * 

31=frr--crizr t 	 afgmfurw 311.Trd7ft t1.7). ? 

	

tR-4 	wrrt-4 	? 
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(b) 31t11-4-1-1 	i; 	ezift• (-1 4-lich1ch 	5 

Lint44 R1 ,1111-4 aTITTF-4 	ceiAcb 

9-0:1W 	I 

(c) ICLM 317 3r4T i +5V .4 +15V t 5 

firfrr 	t, 	 

F.s11-1 

5. 	--00-44-r7.4 	: 

(a) figff aterzi 1-frvitT T•TO-T4 fl4-1ch(uf ath 	 
TITTuft "fM4 I zr" - 	TtrWzr1t ? 	2+2+1 

(b) 4-11s-10 71forq fs.31W1 	I 	 5 

(c) CRO*75-17 1:1( Otuf altd 	 *fffR -517:1-Wr 	5 

fdtiF 	 0I 
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