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BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination
December, 2024
(Physics)
PHE-15 : ASTRONOMY AND ASTROPHYSICS

Time : 2 Hours Maximum Marks : 50

Note : Attempt all questions. Marks for each
question are indicated against it. Symbols
have their usual meanings. You can use a

calculator.

1. Attempt any five parts : 5x3=15

(a) Compare the brightness of the Sun and
Sirius-A.  Given that the apparent
magnitude of the Sun is — 26.81 and the

apparent magnitude of Sirius-A is — 1.47.

(b) With the help of a neat diagram, locate the
position of a pole star in horizon coordinate

system.
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(¢) Calculate the diffraction limit of resolution
of 1 m telescope at Manora Peak, Nainital
for A = 457 nm. Compare its light gathering
power with a telescope of 3.8 m at

Devasthal, Nainital.

(d) A globular cluster of stars has N stars each
of mass m. The stars inside such a cluster
of radius R can have velocities of the order
of v. Find a relation between mass of star

cluster and velocity v.

(e) Estimate the effective temperature of the
Sun assuming that the Sun radiates as a

black body. Given that Stephan constant,
c=5"7x10"° Wm_2K_4,

L, =3.86x10® W and R, =6.7x10%km.

(f) An astronomical strong X-rays source, is
found to radiate like a black body with
peak wavelength at 1.2 nm. Calculate its
temperature. Assume that the constant for

Wien’s displacement law 1s equal to

2.9x10°mK .
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(g) Draw a labelled diagram showing the
emission of 21 cm as a result of flip of
parallel spin state to antiparallel spin state
of hydrogen atom.

(h) A galaxy of absolute magnitude M = — 20 is
at a distance of 700 kpc. Would if be visible
to naked eye ? Justify your answer.

2. Attempt any one part : 1x10=10

(a) (1) Explain with the help of diagrams, the
classification of binary stars. 6

(i1) After about 5 billion years, the Sun is
expended to swell to 200 times its
present size. If its temperature
becomes half of what it is today, find
the change in its absolute magnitude.

4

(b) Write the equation of radiative transfer in
terms of emission coefficient (J,) and

absorption coefficient (o). Obtain the
solution in case of J,=0. Explain the
terms optical depth (r,) and source
function (S,). Show that for optically thin
object, specific intensity of radiation I,
equals the product of source function (S,)

and optical depth (t,). 2+3+2+3
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3. Attempt any one part : 1x10=10

(a) What is meant by a sunspot cycle ? Explain
the migration of sunspot from higher to
lower latitude in Sun. What is the basis to
conclude that the Sun is rotating in space ?
What is the difference between spicules

and solar prominence ? 2+3+3+2

(b) Describe briefly with the help of a diagram
the formation of solar nebular disk.
Calculate the total angular momentum of
the Sun-Jupiter system assuming that
Jupiter has a circular orbit of radius
5.2 AU and its orbital period 11.86 year.
Assume that the Sun interacts only with
Jupiter. 4+6

4. Attempt any one part : 1x10=10

(a) Using a schematic diagram, describe the
fragmentation of a collapsing gas cloud of
mass M grater than My the Jeans mass.
How does fragmentation of collapsing
clouds leads to formation of protostars ?
Why do we expect longer evolution time in
the pre-main sequence stage for smaller

mass protostars ? 5+2+3
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(b) Obtain the mass-radius relation for white
dwarf stars. Explain the idea of
Chandrashekhar limiting mass. Suppose

the luminosity of a white dwarf of mass

1M, is 1073 Ly . If the luminosity of the

Sun L is 4 x 1026 Js!, calculate the time

for which the white dwarf will keep shining

with its present luminosity. 3+2+5

5. Attempt any one part : 1x5=5

(a) State and explain de Vaucouleur’s law and
define effective radius of an elliptical

galaxy. 3+2

(b) How do you distinguish a quasor from
radio galaxy ? Explain why older galaxies

should be redder. 243
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fafrtor & IS H1 YSRd w9l

~
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G)HE 5 o o @R A bRt T
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% TUARY| 9T fF yHRE: T U
% fou fafewor =t faftre doar 1, 9@
®ed (S,) SR YHISE TMHRAT (1) &
%A & el Bl 2l 9+3+3+2
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g€ 2 gd wolwl w1 SeER Srenel @
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frshd 1 SR @ ® 2 o WEe 3R

IR ST § 1 SR © 2 94+3+3+2

(@) oToEl &t FerEal 9 §R Tl fmfn

o o

gfshel 1 TR FH-gefa e 1
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ifee for geeafa 1 wen g € foee
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11.86 @d & den g wadt Jeefa & @Y
F=A=AfRaT L 2 4+6
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B-1763/PHE-15



[11] PHE-15

AT Hheq HitS fh 1M, SoIAH
ael Yod A Wi A T HH 1070 L
Bl Az gd &t wA@fd 4x10%Js7! @,
foad A9 % Toq 99 3@ A 9

THFdl W Tehdl © ? 3+2+5

5. el T W w1 IW T 1x5=5
() 2 dipfarR & g &1 weA dfem ek
SY GHAET Tl Weh Sreigard Halfeh i

gl 5 i GRS 3+2

(@) R AR ed werfert § e fve g
IM T HE ? FHART fe TaA

HIfeREl SRl e = et o 2+3
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