
No. of Printed Pages : 7 I PHE-10 
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00
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..0	 June, 2010
O

PHYSICS

PHE-10 : ELECTRICAL CIRCUITS AND
ELECTRONICS

Time : 2 hours	 Maximum. Marks : 50

Note : Question no. 1 is compulsory. Answer any four from
the rest of the questions. Use of log tables and
non-programmable calculators is allowed. Symbols have
their usual meaning.

1. Answer any five parts :	 10

Draw the impedance diagrams of RL and
RC circuits.
Define the ripple factor of a rectifier. What
is the ratio of the rectification efficiency of a
full-wave rectifier to that of a half-wave
rectifier for identical diodes and same input
voltage and load ?
Why are class C amplifiers not preferred in
audio applications ?
Draw the block diagram of a typical power
supply.

(e) Draw the circuit symbol of 1C741. Label
the various terminals.
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Why is 1C741 not used in the output stage
of an audio system ?

Certain memory is specified by 64K x 4.
What is the word size and the total number
of bits stored by the memory ?

2.	 (a) Calculate the impedance at resonance 	 5
frequency and at 100 Hz above the
resonance frequency for the following
circuit :

0.5 mH 10µF 1011

10V
Write the highest number represented by 	 2
4 hexadecimal digits. What is its decimal
equivalent ?

Draw the output of a 2-input NAND 	 3

gate for the two input signals shown in the
figure :                  

Input - 2
0

1
Input -1

0                                                                                                      
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(a) Draw simple circuit diagrams of three 	 5
different types of couplings between two
amplifiers.

(b) Define slew rate of an op-amp. Calculate 1+4
the minimum slew rate required to produce
a triangular signal of at 10 V amplitude
and 100 kHz frequency at the output of an
op-amp.

(a) Discuss, with the help of a labelled diagram, 2+3

the conduction processes in a semiconductor
under low and high applied fields.

(b) Design a 4-channel inverting amplifier, 4+1
using op-amp, with gains — 2, — 4, — 8 and
— 16. Can all the 4 channels be connected
at the same time ?

(a) Explain the working of Hartley oscillator. 	 5

(b) Design and draw a Mod-6 counter using	 5
J-K flip-flops.

(a) Design an adjustable voltage regulator for	 5
an output voltage 10 V to 20 V using
ICLM317.

(b) State and prove Maximum Power Transfer 1+4
theorem.
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2.	 (a) F-14.1 4rt4QT FQ-R 3T-laTt 3TrfU ITT 3t1T 3T-191t 	 5

3TrIfff 100 Hz d) Lit -51fd4INT LiRchreici	 :

0.5 mH 10µF 10 f/

10V

	 4 aiT itPT-aiTtit 	  giti -Re% Lid 7914	 2

qq 1 1-M cf 4(.sq l Tr t?

v	 fg-f1.4qT NAND AZ F-i 4 	fq711 zm	 3
fat4T	 1-14-1 i-cot	 f:

1
fikw - 2

0

1
felvt -1

0

3.	 (a) t'51-4t4.1 t 4,4 	 f4fN. uchR r-11 fqUO.	5

F kito 4R421. 3*(13f isiN I

	

(b) R-W 3iTtr-1r	 VELCrk	 trkaTPIT I 1 1+4

	

30:1 Tx/ Pi +	Id ITT -± 10 V 3IFIT IT 3 100 kHz

	

aTrifffairii vrn	 fqipm.{ . 1 irra-0. d0471 ctrL4

	L -9-d1:1Td pfd Tt'	 quill W11
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(a) PP-I 3th dtcl 	 3{	 31314-4MA .4 -ami	 2+3
RI 74 	 0e41i90-11

I

(b)	 31Y11-71:1 TT 3TIOT Tlt -2, - 4, - 8 4+1
31%1T-16 :1'i a1C11 7T- 4- ,11(1 mido)i-n 3fq'efT
(sally-I	 I	 iT lit 4 450	 TIM tIFTEPT

Q51 7i tiatni t?

(a)	 cbi4 Trurr-	 olli.V41 T11	 5

(b) J-K 	 	 w41,1 	 7W Mod-6 4 1 u ii	 5
isgwi 	 3-17	 FcI71	 I

6.	 (a) 3T1. 7:11". LM317	 m g 4 1 Chk 10 V 20 V	 5

	

LitIO tg -crw 	 	 fiztqW
iSg114'i

(b) 31ftWd1171CWWitd71744 TT Terq at{ tic 	 1+4
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