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1. Answer the following questions : 1x4=4

(a) State the virial theorem for a planet
moving round the sun.

(b) What are atmospheric windows?
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(2)

(C) Name the

two :
determine th major forces that

€ stability of 5 star.
(d) What are Cepheid Variables?

Answer the following ﬁuestions :

(@ Can parallax method
measuring stars
EXplain - your
reason,

be used for

(b) What are pro
X PE€r motio i
motion of a star n and radial

(c) What are circumpolar stars?

(d) Explain the term ‘sidereal time’.

Answer any four of the following questions :

bodt | Sx4=20
escribe the parallax method f
determination of stellar -
parallax angle mea
0-375 arc second.

radius. The
sured for star is

What is itg distance
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from us?
3+2=5
(b) Describe by
riefly the worki
. ng of
:;f{:l:;::ng‘ telescope  yseq fo‘:
gathenf;mlcal observations. What is light
i & Power and how is it related to
€Scope objective? 3+2=5
( Continued )

2x4=8

(c)

(@

(e)

EE— e

(3)

Describe Nebular theory of origin of the
solar system. What are tidal forces and
planetary rings? 3+2=5

Describe the layers of the sun with a

" neat diagram. What is the approximate

temperature of the photosphere? 4+1=5

What is absolute bolometric magnitude
of a star? The absolute visual
magnitude of a star is 87 and for its
temperature, the bolometric correction
is -05. Calculate the absolute
bolometric magnitude and the
luminosity of the star. 3+2=5

luminosity
What are
3+2=5

Describe the spectral
classification of stars.
Hertzsprung-Russel diagrams?

4. Answer any five of the following questions :

(@)
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8x5=40

What are apparent and absolute
magnitudes of a star? Describe the
mathematical basis used for
classification of stars on the basis of
their apparent magnitude and derive
the relation between brightness and
apparent magnitude of a star. What is
the mathematical relation between
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apparent and absolute magnitude of 2
star? The apparent magnitude of the
:11_111.84 ;2%?1 11 and that of the star Sirius

; ch one of them is brighter

(5)

Explain the term ‘cosmic distance
ladder’. Describe how the idea of cosmic
distance ladder can be -used for
measurement of distance by Cepheid
variable stars. What is Hubble’s law and

and by how much '
? +2=8 ;
S what is its connection with the

(b) What is celestial sphere? Describe the expansion of the universe? 2+3+3=8

::S:::ri a;:oordir?ate system and the
ks ;(;gf’dm.ate systems with neat
dene . ich is :a.better system for
nining the position of a star in a
celestial sphere and why? 24258

5. Write short notes on any two of the

following : By

fa) H-R diagram
(b) Spiral galaxy

(c) Describe briefly the structure of the () Binary stars

ey ’
ilky Way. Explain the term ‘differential

rotation of the galaxy’. What are Qort’s
constant? 4+3+178

(d) Describe the rotation curve of Milky

Way. i
y. What is dark matter? Describe

ggzttl‘ie rotation curve of the galaxy

owards the exi

e xXistence of %ar;—S“S
+0+3=

(e) Wh.at are the three basic types into
which galaxies are classified? Describe
Hubbles tuning fork diagram for
classification of galaxies. What 7
‘active galaxies’? : . Bieﬂ""s
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Paper : DSE-2 (B)

( Physics of Devices and Instruments )

Full Marks : 53
Pass Marks : 21

1. Choose the correct answer :

(a)

1x5=¢
The unique characteristic of tunnel

diode that exhibits between its peak
voltage and valley voltage is

() Ohmic resistance
() negative resistance
(i) positive resistance

(iv) constant resistance

(b) In a LC filter, the ripple factor

(i) increases with load current
(i) increases with load resistance

(i) remains constant with load current
(iv) has the lowest value

() What type of a device is MOSFET?
() Current-controlled

(i) Voltage-controlled

(ii)) Voltage-controlled current source

(iv) Voltage-controlled voltage source

26P
/584 ( Continued )

(7))

(d) In an amplitude modulated wave useful
power is carried by

(i) carrier
(ii) sidebands
(iii) both sidebands and carrier

(iv) None of the above

. (¢) UART communication is typically
(i) synchronous
(i) parallel
(iij) asynchronous

(iv) None of the above

2. (a) Give three basic differences between
MOSFET and JFET. 3
Or
Explain equivalent circuit of a
unijunction transistor (UJT).

(b) Sketch the cross-section of an
N-channel MOSFET and explain its
working. 2+3=5

3. Write a short note on either (@) CMOS or

(b) charge coupled devices. 3
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Explaln the fI'
€qu
the following :q ©ey response of any one of

(5%

(@)  Low-pass filter
(b) Band reject filter

9. Explain the process of masking and
5. Explain th photoetching in IC fabrication.
e . .
ultivibrator ::;;kmg of a monostable
necessary cireyjt dg grtransistors with the ) 10. Write a short note on any one of the
am. following : '
6. (@ Sketch (a) Defects in lattice
(Ve s e hase-locked | and
- DUy its major £, % ‘:;pbl 5 (b) Optical lithography
i, nction ocks
the o(l.t)t;ilzeifthe Signals that appear at
€ach functional block. 3 11. Discuss the three handshakinglines of GPIB.
Or Or
Sketch
e XOREiI;;d label the transfer function of Discuss the characteristics of GPIB.
ased phase detector
(b) Discuss the 12. Discuss the significance of modulation in
Controlleq osCiI;lul'pose of the voltage- communication systems and mention the
ator (VCQ), 2 various modulation techniques commonly
7- Expla.ln th used. 2+1=3
fabricatione hiegessjof CPltaxial growth in IC
I . i
Process with neqt g 3 13. (a) What is the basic difference between the
diagrams.
Or analog and digital modulations? Define
Describe in detaj] b : FSK, ASK and PSK types of digital
of IC fabriCation about the difqulon process modulations.
2
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What is a clean room in IC fabrication and
what is the maximum permissible dust
particle count within it?




Or Paper : DSE-2 (C)
gllzt are the possible A dndw ( Physics of Earth )
d em:ﬁf;t‘zd . during o Full Marks : 80
on, and how g
' effectively minimizeds Y, 2 e L e
(b) Define modulation in 1. Choose the correct answer : 1x8=8
e S dex for an
i :
hapr; s ?wh modulated wave. What (a) The most successful theory of the origin
AR len othe modulation index is of the universe till date is
S0 1+2=3 (i) the flat earth theory
14. Draw- the circuit of a common emitter (ii) the big bang theory
amplitude  modulator and’ derive th (i) the geocentric model
€Xpression for its output. 3 3 (iv) the galacticocentricity model
Or X
Peak to ek (b) The  earth’s orbital speed 18
€ val :
modulated wave h ue of an amplitude approximately
(Brmax) and minj as maximum valye of g v (i) 29-1 km/s
: Imum val i
Find the percents ue of 2y (B2, i) 301 km/s
amplitude of th 8¢ of modulation ang the (i) 305 km/s
€ unmodulated carrier wave (iv) 29-8 km/
- 1) , s

{c) The average depth of the Atlantic Ocean
1S
(i) 3138 metres
(i) 3646 metres
(iii) 2338 metres
(iv) 2138 metres
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(d) Th.e ozone layer is foung in the
(i) troposphere
(i) mesosphere
fiii) strafoSphere
(iv) thermosphere

(e) Th
‘e largest tectonic Plate of earth is th
(i) Eurasian Plate o

(9)

? 8eologicy] tulllfew;til is not a unit of
() Eong =8

(4) Eras

(i) Ages

(Ivj Weeks
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(13 )

(h) The solar system is estimated to
dismantle or end in approximately

(i) S billion years

(i) 100 billion years
(i) 200 billion years
(iv) 250 billion years

Answer the following questions in short :

2x8=16

(a) What is the difference between weather
and climate?

(p) What are the approximate dimensions
of the Milky Way galaxy? How many
stars does it contain?

(c) Name the terrestrial planets in our solar
system.

(d) What is the approximate strength of
earth’s magnetic field in Tesla? How
does it protect life on earth from solar
radiation?

(e) List the main chemical components of
ocean water.

() Name the four major types of clouds in
earth’s atmosphere.

(g) Whatis the Coriolis force, and how does
it influence ocean currents?
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() Whores
; is the _ _ | ] iy
located? What Pi):erFD Rico Trench (i) Wh.'l=1t 1: Et:hel 1-awb(?f ﬂsuperposmon 1;-1+2_3
maximum depth? its  approximate | geology? Explain brietly.
! () How does the carbon cycle help

maintain earth’s steady state?

3. Answ
er the following questions : 3x10 |
¢ =3l : : !
3 4. Describe the origin of the universe according

to the Big Bang theory, including how

around the sypp Why d orbit
oe
always show the s S the moon structures like galaxies formed over time. 7
ame face to earth?
() What Y . 1+2=2 5. Explain the variation oi: densit:tr and
Wh : asteroids ang ) f_ composition with altitude in the different
€re 1s the asterojq belt 1 i Titee? ‘ layers of earth’s atmosphere. 3+4=7
solar system? Ocated in the .
(C} Bri 4 2+1= ‘ Or
Briefly explain the inte 3 . . .
earth with g simpl .rnal Structure of What is sea-floor spreading? Where does it
{d) Describ ple diagram, f occur? Describe one major mid-oceanic ridge
e al“a how the temperature system. 2+1+4=T7
titude in earth’s Tk varies ! .
(&)  What ap Osphere 6. What are volcanoes? Describe the main types
Gy € polar ice caps and gla | of volcanoes and their distribution on earth.
Foon S the approximate ar o g 2+4=6
arctic Ice Sheet? €a of the ‘ :
() Explain i 1+#1+1=3] T+ Write a short note on the water cycle and its
g basic concept of o ' role in earth’s dynamical processes. 6
(9) Outline tn : %
ar ° major earth | What is th h ffect? in i
ound the worlq quake belts 3 at is the greenhouse effect? Explain its
; impact on earth’s temperature and recent

(h) What i :
at is the difference betwe climate changes. 2+4=6
€n a tide

major tsul‘h;llarllljn le;:r Mtention one recent
ent,
2+1=3 4
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