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CONSTANTS AND CONVERSION FACTORS:

Speed of light ¢ =3 x 10°ms™?
Planck’s constant h = 6.626 x 1073*].s
Gravitational constant ¢ = 6.674 x 10" 1m?kg~1s72
Mass of proton m, = 1.673 x 10™*"kg
Mass of electron m, = 9.109 x 103 kg
Stefan-Boltzmann constant ¢ = 5.670 x 10 8jm™2s 1K ~*
Boltzmann constant k = 1.381 x 10723JK 1
Mass of Sun Mg, = 1.989 x 103%g
Luminosity of Sun L= 3.83 x 10?°W
Radius of Sun Rg=6.96 X 10® m
Mass of Earth Mg = 5.972 x 10%*kg

leV = 1.602 x 10~
1pc = 3.26ly; 1pc = 3.086 x 10°m; 1ly = 9.461 x 10®m

1yr = 3.154 X 10’s
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What are the progenitors of type-Ia supernovae?

A. 10-15 Mg
B. 20-30 Mg
C. 2-3 Mg
D. 100 Mg

Primary elements produced during AGB evolution are
A. C, N, O and s-process

B. Fe-peak and Mg, Si

C. Mg, Si and r-process

D. Ca, Ti, Eu
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Question Number : 3 Question Id : 8995141599 Question Type : MCQ Option Shuffling : No Display Quest
Mandatory : No Single Line Question Option : No Option Orientation : Vertical
Correct Marks : 1 Wrong Marks : 0
What is Lithium plateau?
A. The constant Lithium abundances derived from cosmic baryon density
based on CMB measurement

B. Lithium observed in the interstellar medium

O

Lithium observed in metal poor halo dwarfs

D. Lithium that is made in cosmic ray spallation
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Typical mass of the Giant Molecular Cloud is
A. about 10 Mg

B. about 100 Mg

C. few 100 Mg

D. greater than 1000 Mg

Our Sun has already spent about ~ of its nuclear burning lifetime.
A. 90%
B. 80%
C. 50%
D. 30%
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Question Number : 6 Question Id : 8995141602 Question Type : MCQ Option Shuffling : No Display Quest
Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0
For an observer in Australia

A. north celestial pole is visible in the sky

B. south celestial pole is visible in the sky

C. none of the celestial poles are visible in the sky
D

both the celestial poles are visible on opposite sides of the sky

The maximum mass possible for a white dwarf star is

A. 1.4 Mg
B. 1.0 Mg
C. 0.1 Mg
D. 0.8 Mg
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Question Number : 8 Question Id : 8995141604 Question Type : MCQ Option Shuffling : No Display Quest
Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

The stars Betelguese and Rigel are in the constellation of Orion. Betelguese
appears red while Rigel appears bluish. This is because

A. Rigel is farther than Betelguese from us

B. Rigel is nearer than Betelguese from us

C. surface of Rigel is hotter than Betelguese
D

surface of Rigel is cooler than Betelguese
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Limb darkening in the image of a stellar disc is due to

A. poor image quality at edges

B. energy production throughout the star

C. line-of sight at edge intersects lower temperature regions unlike the
centre

D. star-spots, similar to sunspots

The intermediate element produced in triple alpha reaction is
A, 11

B. Be
B
D
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Question Number : 11 Question Id : 8995141607 Question Type : MCQ Option Shuffling : No Display Que:
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

Which of the following statements is not true about most brown dwarfs?
A. Effective temperatures lie between 900 and 3500 K

B. Very faint low luminosity objects

C. They have strong winds
D

Some nuclear fusion occurs in their interiors

gamma Doradus variable stars fall on the

A. main-sequence

B. horizontal branch

C. red-giant branch

- 4o g . 4+ 1 1
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Question Number : 13 Question Id : 8995141609 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical
Correct Marks : 1 Wrong Marks : 0

beta Cephei and SPB stars are located in the

A. Cepheid instability strip

B. Delta Scuti instability strip
C. red-giant branch
D

main-sequ ence
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Which variable stars help in constraining lower bound on the age of the
Universe?

A. Type I Cepheids
B. Type II Cepheids
C. RR Lyrae variables
D

. Mira variables

The distance of the first Lagrange point from Earth is
A. one hundredth of 1 AU

B. one tenth of 1 AU

C. one thousandth of 1 AU

D

. same as 1 AU
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Question Number : 16 Question Id : 8995141612 Question Type : MCQ Option Shuffling : No Display Que

Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical
Correct Marks : 1 Wrong Marks : 0

The optical emission from the Sun comes from the photosphere, while that
seen at low radio frequencies arises in the

A. photosphere

B. chromosphere

C. transition layer
D

corona
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Is the current global warming completely due to the Sun’s activity?
A. No

B. Maybe
C. Yes
D

. We do not have the understanding to answer this question

What is the source of energy for powering solar storms and stellar flares?
A. Gravitational energy

B. Nuclear energy

C. Potential energy
D.

Magnetic energy

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice

9/16/2020

www.FirstRanker.com www.FirstRanker.com

Question Number : 19 Question Id : 8995141615 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

The Alfven flux freezing condition

A.

B
C.
D

applies to high Reynolds number plasma
applies to situations where the conductivity of the plasma is very small
applies to situations where Alfven waves propagate

applies to situations where the resistivity is high
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In a neutron star, what is the density above which superfluid neutrons are
expected to be found?

A 4x10Mgcem™
B. 4x102gcm™
C. 4x10¥gcm™
D. 4x10*gcm™

The value of a neutron star’s magnetic field obtained from the accretion rate
(B o¢ M) gives an estimate of the

A. large scale dipolar field

B. dipolar field at Alfven radius

C. total field strength at light cylinder

D

. higher multipoles at the surface
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Question Number : 22 Question Id : 8995141618 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical
Correct Marks : 1 Wrong Marks : 0
A 1.4 M neutron star is supported against gravity by
A. degeneracy pressure of neutrons alone
B. degeneracy pressure of neutrons combined with repulsive nuclear
interaction

C. repulsive nuclear interactions alone

D. degeneracy pressure of electrons

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice

9/16/2020

www.FirstRanker.com www.FirstRanker.com

The number of neutron stars in our Galaxy is estimated to be of order

A.

B
G
D

10°
107
10°
Lol

For accreting hydrogen-rich matter, the energy generated by nuclear

burning E..c on the surface of a compact star compares with its gravitational

binding energy E; as

A.

B
.
D

E;s > Eue for both neutron star and white dwarf
E;s < Eue for both neutron star and white dwarf

E; > Eme for white dwarf and Eg < Enyc for neutron star

. Eg < Eme for white dwarf and Eg > Enuc for neutron star
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Question Number : 25 Question Id : 8995141621 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

What is stellar inclination?

A. The angle between the star, the Earth and the Sun

B. The angle between the axis of rotation of the star and an observer’s line
of sight on Earth

C. The ratio of the equatorial to polar rotation rates of the star

D. The change in the angle of the axes of surface and core rotation
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CONSTANTS AND CONVERSION FACTORS:

Speed of light ¢ =3 x 10°ms™?
Planck’s constant h = 6.626 x 1073*].s
Gravitational constant ¢ = 6.674 x 10" 1m?kg~1s72
Mass of proton m, = 1.673 x 10™*"kg
Mass of electron m, = 9.109 x 103 kg
Stefan-Boltzmann constant ¢ = 5.670 x 10 8jm™2s 1K ~*
Boltzmann constant k = 1.381 x 10723JK 1
Mass of Sun Mg, = 1.989 x 103%g
Luminosity of Sun L= 3.83 x 10?°W
Radius of Sun Rg=6.96 X 10® m
Mass of Earth Mg = 5.972 x 10%*kg

leV = 1.602 x 10~
1pc = 3.26ly; 1pc = 3.086 x 10°m; 1ly = 9.461 x 10®m

1yr = 3.154 X 10’s
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RR Lyrae variable stars obey an absolute magnitude-metallicity relation of

the form

My = 0.23[Fe/H] + 0.984. If [Fe/H]= -1.5 dex and apparent

magnitude my = 19.8 mag, then the distance to an RR Lyrae is

A.

67.95 kpc

B. 61.23 kpc
C.
D

78.34 kpc
10.29 kpc

Which of the following stars has the longest pre-main sequence phase?

A.

B
g
D

5.5 Mo
10 Mg
3 Mo
1 Mo
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Question Number : 28 Question Id : 8995141625 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

A radio interferometer must necessarily
A. observe over a broad spectral band
offer observations with a high time resolution

B
C. comprise of a number of individual telescopes or elements
D

be built at very high altitudes
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Suppose degeneracy lifting due to rotation (normally expected) is not

observed in the oscillation spectrum of a main sequence star. This could be

because

A.
B.

the star is non-rotating

magnetism in the star has the opposite impact on degeneracy as rotation,
and the net observed degeneracy is therefore zero in the observations
the signal-to-noise ratio of the spectrum is too low to observe this

degeneracy lifting due to rotation occurs only in young stars
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What is the current local ISM Lithium abundance?
A. Same as what is made during Big Bang as predicted by CMB - A(Li1) =
21

B. Same as the Lithium abundance that are seen in halo stars A(Li) = 2.1

e

Same as the Lithium abundance observed in Sun A(L1) = 1.5

D. A(Li) >3

Median metallicity of halo stars is given by
A. [Fe/H] ~0.0
B. [Fe/H] ~+1.2
C. [Fe/H]~-1.2
D. [Fe/H] ~-4.0
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Question Number : 32 Question Id : 8995141629 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

The Eddington Luminosity L and the Eddington accretion rate M
Edd Edd

for a 1 Mg White Dwarf (WD) and for a 1.4 MgNeutron Star (NS) compare

as follows:

A.L (WD)<L (NS)and M (WD)>M (NS)
Edd Edd Edd Edd

B.L (WD)<L (NS)and M (WD)<M (NS)
Edd Edd Edd Edd

C.L (WD)>L (NS)and M (WD)>M (NS)
Edd Edd Edd Edd

D.L (WD)>L (NS)and M (WD)<M (NS)
Edd Edd Edd Edd
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If the spin-period of a radio pulsar is 1s, what 1s the radius of its light
cylinder?
A. ~5x103cm

~ 3x10°cm

B
C. ~5x10°cm
D. ~3x10%cm

Why are there no stellar configurations supported purely by neutron
degeneracy pressure?

A. Mpmax for neutron degeneracy is smaller than Mcy

B. Neutrons never go into a degenerate state

C. Protons are always present
D

. Neutrons become superfluid before becoming degenerate

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

9/16/2020
8995146493. 2
8995146494. 3
8995146495. 4

Question Number : 35 Question Id : 8995141632 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0
The bolometric flux measured from a star is 3.4 x 1012 W/m2. If the

distance to the star is 450 pc, then the luminosity of the star is

A. 21.5Lg
B. 37.8Lg
C. 963 Lg
D. 542 Lg
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If we take a large number of random nearby stars at a given instance and

plot them on the HR diagram, we observe that most lie in the main-

sequence band. From this, we can infer that

A. the giant stars are faint and hence cannot be detected

B. since Sun is a main-sequence star, all stars have same temperature and
size as Sun

C. main-sequence stars having high effective temperature have lower
luminosities and vice-versa

D. stars spend most of their lifetime in the main-sequence phase
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When light is incident on a purely absorbing medium, the incident intensity
A. increases linearly across the medium

B. decreases linearly across the medium

C. increases exponentially across the medium

D

. decreases exponentially across the medium

Two stars A and B in a binary system are found to have masses of 2 Mg and
1 Mgrespectively. Their radii are Ra~ 1.7 Rgand Rg~ 0.008 R

A. A is ared-giant star

B. A is a white dwarf star

C. B is ared-giant star
D

. B 1s a white dwarf star

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

9/16/2020
8995146511. 4

Question Number : 39 Question Id : 8995141636 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

The typical neutron star magnetic field in an HMXB is
A. 10°G

B. 108G
C. 102G
D. 101°G
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Why do magnetic flux tubes rise up through solar (stellar) convection zones
to produce sunspots (starspots) on the surface?

A. Because there is no plasma within flux tubes

B. Because the plasma inside flux tubes is hotter

C. Because excess magnetic pressure implies lower internal gas pressure

D

Because there is Hydrogen gas inside flux tube
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If the ratio of the masses of the two components of a binary star is 1:3, th
orbital period of the binary star is 1 year and semi-major axis of the relative
orbit 1s 2 AU, the masses of the individual components of the binary star i1

terms of solar masses are, respectively,

A 1,3
B. 3,9
C. 2,6
D. 2.4,7.2
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How does the change in frequency splitting with spherical harmonic degree

reveal latitudinal variations in rotation rate?

A,

Modes of various harmonic degrees sample latitudes differently and can
therefore sense variations

Different harmonic degrees can only sample different radial layers so
this measurement cannot reveal latitudinal variations

Different harmonic degrees are excited at different latitudes and
propagate only on those latitudes

It is not possible to measure latitudinal variations in rotation rate using

modes
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The orbital period of a binary is 1 year and the line of sight speed of the
secondary is 70 km/s. What is the nature of the primary?

A. Black hole

B. Neutron star

C. Quark star

D. White dwarf
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An observer is located at New Delhi at the following coordinates: 28.6139°

N, 77.2090° E. Which one of the following objects will be visible to the

observer in the Delhi night sky at some time in the year?

A.

B
C.
D

Large Magellanic Cloud: RA = 05" 23™ 34.65, Dec = -69° 45' 22”
Bellatrix: rRA = 05" 25™ 07.86°, Dec = +06° 20' 58.9"
Globular Cluster NGC 2808: RA = 09" 12™ 03.10°, Dec = -64° 51' 48.6"

Sigma Octantis: RA = 20" 15™ 03.21°, Dec = -89° 08' 18.4”
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Two stars A and B have the following spectral characteristics. A displays a
peak in near-infrared, has broad absorption bands and hydrogen atomic
lines are not visible. Its luminosity is higher than B. B on the other hand,
displays Balmer jump, atomic hydrogen lines and is a main-sequence star.
Then what can be conclude about spectral types of A and B?
A. A and B are of spectral types AV and MIII, respectively
B. A and B are of spectral types AIIl and MV, respectively
C. A and B are of spectral types MIII and AV, respectively
D. A and B are of spectral types MV and AIII, respectively
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Solve the equation of hydrostatic equilibrium for a sphere of uniform

density when the pressure is zero at the surface. Using this, we find that the
pressure at centre of Sirius B whose mass is 1 Mpand radius is 0.008 Rg is
A. 8.2x 107 N/m?

B. 5.6x 10°! N/m?

C. 1.2x 10 N/m?

D. 3.3x 1022 N/m?
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The spectral type DB corresponds to
A. giant stars with having Hydrogen lines
B. white dwarfs with Helium lines and no Hydrogen lines
C. sub-dwarfs with neutral metal absorption lines
D. wvariable stars lying along horizontal branch having both Hydrogen and

Helium lines
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Which of the following statements is NOT true for solar radio emissions?

A.

They can carry information about the large scale coronal electron
density and temperature distribution

They can carry information about the distribution of mildly relativistic
electrons trapped in CME plasma

They can potentially be used for measuring the detailed three
dimensional magnetic field structure of a CME

They can be useful sources of information about the propagation effects

through the inhomogeneous and turbulent plasma
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If for a star (B-V) = 0.4 mag and (B-V)o = 0.35 mag, given that Rv=3.2.
Then the interstellar extinction Ay is given by
A. 0.12 mag
B. 0.16 mag

C. 0.80 mag

D

. 0.20 mag

Low mass stars are maximum when slope of the Initial Mass Function is

A. 45
B. -35
C. 2.5
D. -0.5
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Sub-Section Number : 3
Sub-Section Id : 89951432
Question Shuffling Allowed : Yes

Question Id : 8995141648 Question Type : COMPREHENSION Sub Question Shuffling Allowed : Yes Gro
: No

Question Numbers : (51 to 75)

Question Label : Comprehension

CONSTANTS AND CONVERSION FACTORS:

Speed of light ¢ = 3 x 10®°ms™?
Planck’s constant h = 6.626 x 1073*].s
Gravitational constant ¢ = 6.674 x 10" 1m?kg~1s72
Mass of proton m, = 1.673 x 10™*"kg
Mass of electron m, = 9.109 x 1073 kg
Stefan-Boltzmann constant ¢ = 5.670 X 10 ®jm?s 1K ~*
Boltzmann constant k = 1.381 x 10723JK 1
Mass of Sun Mg, = 1.989 x 103%g
Luminosity of Sun L= 3.83 x 10?°* W
Radius of Sun Rp=6.96 X 10® m
Mass of Earth Mg = 5.972 X 10**kg

leV = 1.602 x 10719]
1pc = 3.26ly; 1pc = 3.086 X 10°m; 1ly = 9.461 X 10°m

1yr = 3.154 x 10’s
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Question Number : 51 Question Id : 8995141649 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0
A magnetic flux tube in the Sun’s atmosphere is completely destroyed by a

violent magnetic reconnection process. If the flux tube had a field strength
of 1000 Gauss, radius of 10,000 km and a length of 20,000 km what is the

amount of energy released in the process?

A, 2.8 21021
B. 5.0x101°]
C. 2.0x10%2]
D. 2.5x10%]
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What are Pop-III stars?
Stars with [Fe/H] ~ 0.0
Stars with [Fe/H] ~ -1.0
Stars with Z = 0.00
Stars with Z=0.02

o 0w p

Estimate the maximum strength of the magnetic field that can be supported
by a neutron star (M = 1.4 Mg, R = 10 km) in its centre.

A ~ 104G

B. ~ 101G
C. ~108G
D. ~ 10 G
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Question Number : 54 Question Id : 8995141652 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

Which one of the following has dimension of mass?
A. hecG

B. hG/c

C. (hc/G)1?
D. (hG/c)*?
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In the absence of General Relativity, the limiting mass of a pure neutron

configuration held by degeneracy pressure would be nearly

A. 0.72 Mg
B. 1.44 Mg
C. 2.88 Mg
D. 5.76 Mg

Which of the following phenomena is not a likely cause of pulsar glitches?
Nulling
Superfluid vortex unpinning

Thermal pulse due to star quake

oS 0w p

Crust cracking due to magnetic stress
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Question Number : 57 Question Id : 8995141655 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0
What fraction of Solar-type stars have been observed to have planets?

A. At least 30%
B. 10-20%

C. 5-10%

D. less than 5%
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What is the dominant source of energy that is expended in a radio pulsars?
A. internal heat of formation

B. rotational energy

C. magnetic energy
D

. gravitational potential

The Sun's magnetic activity follows a
A. 7 - year cycle

B. 11 - year cycle

C. 4 -yearcycle
D

6 - year cycle
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Question Number : 60 Question Id : 8995141658 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

What is the observed range of M/R for a neutron star?
A. 0.1-0.5Mg/km

B. 0.5-1Mg/km

C. 0.05-0.3 Mp/km

D. 1-2Mg/km

What is the minimum period a pulsar can sustain without disintegration?
A. 0.5ms

B. 1.5ms
€. U055
D

1 ms

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

9/16/2020
Options :
8995146600. 1
8995146601. 2
8995146602. 3
8995146603. 4

Question Number : 62 Question Id : 8995141660 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

Which of the following results do not follow from helioseismology?
A. Measurement of the Sun's core temperature

B. Mechanism of coronal heating

C. Constraining the neutrino flux
D

Depth of the convection zone
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How does the size of these compact stars compare (Rns, Rwp, and Rpy ar:
the radii of a neufron star, a white dwarf, and a 1 solar mass black hole
respectively)?

A. Rxs > Rwp > Rpn

B. Rwp > Rxs >Rsr
C. R >Rxs > Rwp
D

Rer = Runs < Rwp
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The pulsar timing arrays are sensitive to what frequency of gravitational
waves?

A. Mega-Hertz

B. Few Hertz

C. milli-Hertz
D

. nano-Hertz

What can be inferred from the sound speed in a region of the Sun's interior?
A. small- and large-scale flows

B. magnetic fields

C. temperature fluctuations

D

. nuclear burning rates
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Question Number : 66 Question Id : 8995141664 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

Most of the pulsars are detected in which electromagnetic band?
A. Gamma-rays

B. X-rays
C. Optical
D. Radio

At the end of its life, the Sun will leave behind which kind of remnant?
A. White dwarf

B. Black hole

C. Neutron star
D

Brown Dwarf
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Question Number : 68 Question Id : 8995141666 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

How is the estimated magnetic field of a pulsar related to its period?

A. BxP

B. B o P12
C. BxP?
D. B 1/P
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The large and small spacing of the stellar oscillation modes are used to
infer, respectively, the star's

A. average density and age

B. average density and core temperature

C. core temperature and composition
D

age and composition

Which emission mechanism can explain the radio emission from a pulsar?
A. Blackbody radiation

B. Incoherent synchrotron radiation

C. Coherent curvature radiation
D

Inverse-Compton radiation
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Question Number : 71 Question Id : 8995141669 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0
A white dwarf (WD) with a mass less than 0.5 solar masses will likely be a
A. Oxygen-Neon-Magnesium WD

B. Carbon WD

C. Helium WD

D. Carbon-Oxygen WD
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The brightness temperature estimate of a typical pulsar's radio emission is

of the order

A. 10° K
B. 10”K
C. 10#*K
D. 102K

Red giants exhibit oscillation frequencies of the order of

A. milli-Hertz
B. nano-Hertz
C. kilo-Hertz
D

. micro-Hertz
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Question Number : 74 Question Id : 8995141672 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0
Roemer delay is the pulse time of arrival delay caused by the effect of
A. the Sun's spacetime curvature correction
B. the Earth's gravitational field
C. light travel time from the telescope to the solar system barycentre
D

dispersion measure
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The core overcomes degeneracy pressure and nuclear burning continues all
the way to Fe (Iron) beyond stellar mass of about

A. 5 solar mass

B. 10 solar mass
C. 15 solar mass
D

20 solar mass
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CONSTANTS AND CONVERSION FACTORS:

Speed of light ¢ =3 x 10°ms™?
Planck’s constant h = 6.626 x 1073*].s
Gravitational constant ¢ = 6.674 x 10" 1m?kg~1s72
Mass of proton m, = 1.673 x 10™*"kg
Mass of electron m, = 9.109 x 103 kg
Stefan-Boltzmann constant ¢ = 5.670 x 10 8jm™2s 1K ~*
Boltzmann constant k = 1.381 x 10723JK 1
Mass of Sun Mg, = 1.989 x 103%g
Luminosity of Sun L= 3.83 x 10?°W
Radius of Sun Rg=6.96 X 10® m
Mass of Earth Mg = 5.972 x 10%*kg

leV = 1.602 x 10~
1pc = 3.26ly; 1pc = 3.086 x 10°m; 1ly = 9.461 x 10®m

1yr = 3.154 X 10’s
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A star like our Sun goes through several evolutionary phases during its life

cycle. Select which is the correct sequence.

A. Giant molecular cloud — T Tauri star — protostar — main sequence —
red giant branch — horizontal branch — asymptotic giant branch —
helium flash — planetary nebula— white dwarf

B. Giant molecular cloud — protostar — main sequence — red giant
branch — helium flash — horizontal branch — T Tauri star —
asymptotic giant branch — planetary nebula— white dwarf

C. Giant molecular cloud — protostar — T Tauri star — main sequence —
red giant branch — helium flash — horizontal branch — asymptotic
giant branch — planetary nebula— white dwarf

D. Giant molecular cloud — protostar — main sequence — T Tauri star
— helium flash — horizontal branch — asymptotic giant branch —

planetary nebula— red giant branch — white dwarf
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Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical
Correct Marks : 1 Wrong Marks : 0

Three stars of 5 Mo ., 3 Mpand 1 Mg are born in the same molecular cloud.

Choose the correct answer for their metallicities.

A.

B
C.
D

Their metallicities are similar
Their metallicities increase linearly with mass
Their metallicities decrease linearly with mass

The metallicities of 1 Mg and 3 Mg stars are similar but that of the

5Mg star higher
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The luminosity and main sequence life span of a 10 M main sequence star

are
A. 60 L and 3x10° years

B. 600 Lp and 5x10° years
C. 1000 Lp and 4x10% years
D. 10000 Lp and 2x107 years
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In the Sun the pp chain dominates energy generation while for a star about

1.5 times or more heavier than the Sun the CNO cycle dominates. This is

because

A.

B
C.
D

. the core temperature in the solar interior is too high for the CNO cycle

only protons are available in the interior of the Sun
there is not enough O in the interior of the Sun

the core temperature in the solar interior is too low for the CNO cycle
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A photon generated in the interior of the Sun has to make its way to the

surface. The time scale taken for a photon to make its way to the surface

from the core is approximately (choose the closest answer)

A.

B
.
D

30000 years
3000 years
300 years
30 years

Assuming the Sun to be of uniform density, which is not strictly correct,

estimate the magnitude of the gravitational potential energy of the Sun.

A. 2x10°1 )
B. 2x10°*]
C. 2x10°7]
D 2«14l ]
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Question Number : 82 Question Id : 8995141681 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0
Energy is carried in the outer part of the Sun from about 0.7 solar radius to
the surface by
A. convection
B. radiation

C. conduction

D

free flow of photons
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Estimate the escape velocity from the Sun as a fraction of the velocity of
light.

A. 2x103

B. 2x107?
C. 2x10!
D. 0.5

The flux measured from two stars is 5:3x 107 Wand 3-9x 10714'W,
respectively. The difference in apparent magnitude of these stars is
A. 0.325

B. 14
€. 0.555
D. Q.13
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Question Number : 85 Question Id : 8995141684 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical
Correct Marks : 1 Wrong Marks : 0

The distance modulus of a globular cluster is 16.505. The distance to the
cluster 1s
A. 18 kpc
B. 20 kpc
C. 25kpc
D

22 kpc
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A star is found to have luminosity that is 500 times that of the Sun. If its

effective temperature is 6250 K, then its radius (in terms of solar radius) 1s

A. 0.2705
B. 270.5
C. 27.05
D. 2.705

The absorption lines in stellar spectra are caused by

A. atomic transitions from high excited states to low energy states.

B. outer layers of the star which are cooler compared to inner layers.

C. scattering of radiation by atoms and molecules in the corona of the star.
D

. the angle subtended by the viewing plane.
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Question Number : 88 Question Id : 8995141687 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

Which of the following variable stars helps in direct determination of
masses and radii of stars from the light curve geometry?

A. RR Lyraes

B. classical cepheids

C. Mira Variables
D

Eclipsing binaries
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The star Algol is observed to have a proper motion of 3.2 milli-arcsec/yr,
radial velocity of 4 km/s and parallax of 36.28 milli-arcsec. The distance to
Algol is

A. 27.6 pc

B. 312.5pc
C. 250.0 pc
D. 195.2 pc

The mass of Vega is 2 Mo, radius is 3 Re and luminosity if 60 Le. The
thermal timescale of Vega is

A. 2x 10°years

B. 4x 10° years

C. 5x10°years

D 3Ix 107 years
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Question Number : 91 Question Id : 8995141690 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0

At the beginning of a solar cycle

A. Sunspots are concentrated near the equator

B. Sunspots appear at relatively higher latitudes (30 - 40 degrees)
C. The number of Sunspots is at a maximum
D

sunspots appear uniformly at all latitudes
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The time of sunrise as seen from the earth
A. changes everyday
B. stays the same for a given longitude
C. does not depend on the latitude

D. remains the same for the same latitude

If the Earth (along with the Moon at the same distance from the earth) was
moved to a distance closer to the Sun such that the new distance was half of
that of the original distance, then

A. the angular size of the Sun will become half as before

B. the angular size of the Sun will become double as that of before

C. the solar eclipse will remain the same
D.

the effect of the Sun on the Moon will remain unchanged
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Question Number : 94 Question Id : 8995141693 Question Type : MCQ Option Shuffling : No Display Que
Question Mandatory : No Single Line Question Option : No Option Orientation : Vertical

Correct Marks : 1 Wrong Marks : 0
The observers in two cities, Delhi and Mumbali, observing the star Sirius,

will measure

A. the same altitude and azimuth for Sirius
B. different RA for Sirius

C. different Dec for Sirius
D

same RA and Dec for Sirius
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A star 1s a celestial object that

A. burns nuclear fuel and is bound by kinetic pressure

B. shines brightly and is never in hydrostatic equilibrium
C. emits radiation at optical wavelengths only
D.

burns nuclear fuel and is bound by self gravity

The temperature of the core of the Sun is about
A. little more than one billion degrees Celsius
B. little more than ten million degrees Celsius
C. little more than one million degrees Celsius
D.

five hundred thousand degrees Celsius
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Question Number : 97 Question Id : 8995141696 Question Type : MCQ Option Shuffling : No Display Que
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Correct Marks : 1 Wrong Marks : 0

The number of constellations officially recognized by the TAU is

A. 88
B. 62
£ 75
D. 108

For the Sun, the following statement is incorrect:

A. the density of the core is more than that of the photosphere

B. the density of the photosphere is more than that of the corona.
C. the density of the chromosphere is less than that of the core.
D

the density of the chromosphere is less than that of the corona.
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The location of the zenith for an observer
A. remains the same for all observers
B. rotates along with the rotation of the celestial sphere
C. 1s defined differently for different coordinate systems
D

can be measured by measuring the nadir
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For a more precise measurement of the parallax of a given star, the

minimum observation time required on Earth is
A. 1 month

B. 3 months
C. 4 months
D

6 months
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