H(IIT)- Physics—G-4A/Set-I

2017
PHYSICS — GENERAL

Fourth Paper
(Group -A)
Full Marks — 50

Candidates are required to give their answers in their own words as far as practicable

S| - T dvag Sea e ¢

()
C))
(N
)
(®)
(®)
(®)

(&)
)

@)
T 3 |

R

ol ()
)
("

81 (&)
)

el (¥)
S
(N

SET -1
SIS et for e s

ST GR T BIFE &vad e wis

IXE
B! 3fe ¢ e Jfes vy i e @ 2

IBIR St “irsites Preie w2 s w1z 2

i a5fere @yt wenfErs =fer S A @ |

G @R R 2 97 936 w25+ 227 Tras 39 |

=125 «fiifs raes FrAf Su 32 |

et e SRTRE 67 24 1S s Semd 39 |

RO TGETHIR (AM ) 8 F=91% TSI (FM) 55 ek sitefay St

A (HRACER P SR oed JRaeR 2
GO M=o SifS7 et e | P (ot S gty 94
B! HRRER frrel e 39| e iRy e g3 afFee

8+3

3+

FAregmrarey =fe e 2
Y GR GO I TS F QA 2 +
R P BT 0w AP Frend ofeexiie Gestn ot 2 ©f it

8

St 2fg 2 w1 e FEre F @Rt 2

TR o e IR IS (SIS FILAN GG 37 | (}+)+(3+8)
«3f6 sl OPAMP-<3 taferafe Srad 31 |
OPAMP-43 SREA afde i 2 _

R 364 Ba A OPAMP IRRR WA G5 F7-3weifte Rdz=

IEH+{s Rerza e Az |

()

IS NS DCYIT @ IIZT I T ? ++8+

[Turn Over]



2

LI (F) e @ R ACREGT  wIHE O WEEE 3ew

m, :%ﬂ‘é—z—gﬁ. @A Emax 928 Epin 251 I RO TGS Rew@a i
max min

e WAE T4 | 8
(R) TOxgremim 1 fohwm J 2 qrrses IR I64] WEF 39 'S Y1

4| S+3+e

a1 (F) 2's complement *&fere TZAR F227 1000001 s 11111 Rezst

4| o
() Fes afFs fon-2+5 RiFE ciore Redtes Rofa o v, affa a1 o
o Vp— VT,
2000

3V VAN =
400Q V%
4V VW J— s

(o) fomfSremm e e @t 6T AW @3/ 1:4 e
FIRS P 9 | )

The figures in the margin indicate full marks

Answer Question No. I and any four questions from the rest

1. Answer any five questions : 2x5

(a) Which one has more efficiency — Otto engine or Diesel engine ?

(b) How a rotary oil pump can be made leak-tight ?

(¢) Write down the names of two conventional and two non-
conventional energy sources. ;

(d) What is solar cell ? Write down its one important use.

(e) Write down the working principle of Light Emitting Diodes
(LED). _
(f)  Write down the two basic differences between sequential and
combinational circuit.

(g) Give two basic differences between AM and FM.

(h) What are the advantages of optical fibre in comparison with
coaxial cable ?
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2. (a) Define ‘Speed’ of a pump. Explain the principle of Pirani gauge.
(b) Calculate the efficiency of the Otto cycle. Compare this
efficiency with that of the diesel cycle.

. 3. (a) Whatis renewable energy ?
(b) What do you mean by wind and geothermal energy ?
(¢) How electricity can be generated using bio-gas sources ?

4. (a) Whatis heat engine ? What do you mean by thermal efficiency ?
(b) With clear diagram, explain the working principle of Mcleod

gauge.

5. (@) Write down the basic characteristics of an ideal OPAMP.
(b) What is virtual ground of an OPAMP ?
(c) Find the expression for the output voltage of the non-inverting
amplifier using OPAMP with neat circuit diagram.
(d) Why is negative feedback used in a circuit ?

6. (a) Show that the modulation index of an amplitude modulated wave
is m, = E ax = Ein , where E ., and E;, are the maximum and minimum value
E ux+E

of the amplitude modulated voltage respectively.
(b) What is demodulation or detection ? Draw the circuit of an

envelope detector and explain its operation.

min

7. (a) Subtract binary number 11111 from 1000001 using 2’s complement
method.
(b) Find the output voltage V, of the three-input summing amplifier

circuit given below :
o q 500 Q
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Ve VA B )

4000 —V,
4V ° VWAAA- l *

(c) What is de-multiplexer ? Describe the working principle of 1:4
de-multiplexer using basic logic gates.
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