No. of Printed Pages : 9

PHE-15

BACHELOR OF SCIENCE (B.Sc.)

Time : 2 Hours

Term-End Examination
June, 2024

PHE-15 : ASTRONOMY AND
ASTROPHYSICS
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Note :

1. Attempt any five parts of the following :

(@)

(b)

©

Attempt all questions. Symbols have their usual
meanings. You can use a calculator. The marks

for each question are indicated against it.
3x5=15

The apparent magnitudes of stars A and B are
—26.81 and —1.81, respectively. Calculate the

ratio of their brightness.

Determine the magnitude of the faintest object

that 2m telescope at Leh, India can detect.

Determine the size to which the Earth must shrink
so that the use of Einstein’s theory of gravitation
becomes necessary. Take G = 6.673 x 1011
NmZkg 2, Me = 6 x 10%* kg.
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(d)

©

(®

e

(h)

Answer any two Parts :

(@)

(2] PHE-15

The number density of particles (assume hydrogen)

in the photosphere is 1020 3

particles per cm™
and the strength of the magnetic field of the sum
is 1G Calculate the velocity of the Alfven waves
in the photosphere. Take the mass of the proton

as 1.6 x 10724 g,

A star radiates like a black body with peak
wavelength at 1.5 nm. Calculate its temperature.
Assume that the constant for wein’s displacement
is equal to 3 x 1073 mk.

Write the nuclear chain reactions for the CNO

cycle for hydrogen burning.

Calculate the Schwarzschild radius of a planet of
mass 9 x 1027 g. Take G = 6.7 x 108 cm?
gls2,

State Hubble’s law. Estimate the age of the
universe (in seconds) given that the Hubble
constant is 70 kms~! Mpc~1.

2x5=10

Explain the measurement of stellar radii using the

direct and indirect methods. 5
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(b) Define the terms (i) sidereal time (ii) Apparent
solar time and (iii) mean solar time. If the local
time of Mumbai is 9.00 pm, what would be the
local time at Kolkata at that time ? It is given that
longitude of Mumbai is 72°51' E and that of
Kolkata is 88°21'E. (3+2)

(c) What do you understand by quantum efficiency
of a detector ? Sketch the quantum efficiency
of Charge Couple Device (CCD), photomultiplier
tube and photographic emulsion in terms of

wavelength of light. (2+3)
Explain in brief of the following : 2+4+4
(1  Sunspots
(i)  Sunspot cycle
(i) Solar prominences and
(iv) Solar flares
Or

What informaion does an HR diagram give about
stars ? Draw an HR diagram showing the position of
Super giants, Red giants, Mani-sequence and white

dwarf stars. A bright star in orion constellation
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Bettelgense has surface temperature of 300 K and is
10* times more luminous than the Sun. Calculate its
radius in terms of R, the radius of Sun. Take the Sun's
temperature to be 6000 K.

Answer any two parts of the following : 2x5=10

(@) Inthe fusion reaction in the Sun, 6 x 10'8 ergs of
energy is generated when 1 gram of hydrogen
produces 1 gram of helium. Given that the
luminosity of the Sun is 4 x 1033 ergs™! and its
estimated age is 5 x 10° years, show that only
5% of its mass has been converted into helium.
Take the mass of the Suntobe 2 x 1033 g. 5

(b) Discuss HII and HI regions of intersteller gas. 5

(c) What is a neutron star ? Calculate the gravitational
red shift for the yellow light (A = 5800 A) on the
surface of a neutron star when photon travels a
distance of 1 m. Take g to be 2 x 1014 cms—2

for the neutron star. 2+3

Draw the labelled Hubble’s Tuning fork diagram and
explain the classification of galaxies on its basis. 2+3

Or
Describe the evidences that support the theories of an

evolutionary universe. 5
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e ;. 9l g & IR S| Tdlehl o I WEH
31ef T MY HeTReIeR FHT ST H ohd & |
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1. Tl ufer v & S ST . 3x5=15
(F) I’ AT B & T Hifd-AM HEM: —26.81
3R —1.81 T ST Tl 1 ST TRepferd
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(@) 8, 9d ¥ & 2 m A & fae 998 gua
fave =1 wifa-am dRefaa sifsTl
(1) 9ot & 3IW STHT HT AT Hitag voF W)
fape & AIC LI 1 ATqH WU
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10~ Nm?kg2, Me = 6 x 1024 kg & |

qay : 2 gu2

P.T.O.

2.

[6] PHE-15
(9) YT HUSA H U1 (AH o TEESH)
& T 1020 Fo1 9fd em > § IR [ &
T & hI ol 1G § | Y Use |
Tehad a1 971 URepferd wifere | WM

T SFIME 1.6 x 1024 g & |

() T IR H0reht &1 Te fafror safsa s
& forgert forer e 1.5 nm ¥ 1 S9eh1 aragH
qRehfera shifere | 7F o foh o fazems frem
H feerie &1 9 3 x 1073 mK ¥ |

(F) BEEISH & & AT CNO =k & faw g@ret
arfyfsran foe |

(B) TIH 9 x 1027 g ATt U & oI varsiamses
Freen uftenferd sl G = 6.7 x 108 cm?
gflsfzﬁl

(3) zaa a9 dase | Afs goe feeris 1 79[ 70
kms™! Mpc! § @ ¥&ve | FREUE &I Y
TRefaa sifsT

fr=i & i & SW Sifee . 2x5=10
(%) dRE e g9 &= goel R Ty
faftat Tuemeu 5
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AT IRl k1 TAET FH =1 B ?
fean o § % grag o1 @i 72°51°E § @R
SHICTShTAT 1 T @ 88°21'E ¥ | 243

(1) fREt ST HT FAUH TR W OSAT F
TS § 2 Tesd & wel § =e-giea i
(CCD), YRt Afeteht iR wiennfthes
IR & fau Famven qarar RfEd i |

243

frefafed w1 989 § 99y

0 T waw

(i) I ek F STEIHRIA

(i) R sareT 3R

(iv) GRSy
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reren
IR & 9R H gH TH.3TR.(HR) 3@ T 1 THEHR
foerdt € ? TH.9R.(HR) 3@ 3maifad & 3
3ITH HeIeHd, Aleied, J&F T %A 3Tk ¥ 9=
TR o1 T SIMST | JT aREYSA § Teh aHehia
R, 3T T AIHFR 3000K ¥ IR 3Tkt =Afd T
§ 104 TN sferE 71 gH B B (Ry) ® W A
gt oo uftefad sifsq) w9 o o g3 @1
AIHE 6000K T | 2+4+4

. T art & s i

(%) gd # "o tfufswran # 59 1 g TRSeH 3 1
g Bfe=m 3q=1 Bt & @ 6 x 1018 erg. S
Wﬁlﬁ@ﬁ%lqﬁ@ﬁ?ﬁﬁ4x 1033 erg.
s ¥ 3R STt AW g 5 x 100 96 g A
g INT for ¥ & S99 1 %had gall 5
v geaam & difeam § uftafia €1 7 o
o & 1 g 2 x 1033 ¢ ¥ 5

(W) AR T & HII 3T’ HI &1 61 9o
HIFSTT | 5
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aferd e WA Tyt s sTeifed wifee 3iR

THS YR R TR AT ST IR0 THSET |
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Jrerar
fawra s=ve fagral & 9 H WISl & 9uid
hHITSTT | 5
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