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Note : Attempt all questions. Symbols have their usual

meanings. You can use a calculator. The marks

for each question are indicated against it.

1. Attempt any five parts of the following : 3×5=15

(a) The apparent magnitudes of stars A and B are

–26.81 and –1.81, respectively. Calculate the

ratio of their brightness.

(b) Determine the magnitude of the faintest object

that 2m telescope at Leh, India can detect.

(c) 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 × 10–11

Nm2kg–2, Me = 6 × 1024 kg.

(d) The number density of particles (assume hydrogen)

in the photosphere is 1020 particles per cm–3

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 × 10–24 g.

(e) 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 × 10–3 mk.

(f) Write the nuclear chain reactions for the CNO

cycle for hydrogen burning.

(g) Calculate the Schwarzschild radius of a planet of

mass 9 × 1027 g. Take G = 6.7 × 10–8 cm3

g–1s–2.

(h) State Hubble’s law. Estimate the age of the

universe (in seconds) given that the Hubble

constant is 70 kms–1 Mpc–1.

2. Answer any two Parts : 2×5=10

(a) 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)

3. Explain in brief of the following : 2+4+4

(i) Sunspots

(ii) Sunspot cycle

(iii) 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

Bettelgense has surface temperature of 300 K and is

104  times more luminous than the Sun. Calculate its

radius in terms of R0 the radius of Sun. Take the Sun's

temperature to be 6000 K.

4. Answer any two parts of the following : 2×5=10

(a) In the fusion reaction in the Sun, 6 × 1018 ergs of

energy is generated when 1 gram of hydrogen

produces 1 gram of helium. Given that the

luminosity of the Sun is 4 × 1033 ergs–1 and its

estimated age is 5 × 109 years, show that only

5% of its mass has been converted into helium.

Take the mass of the Sun to be 2 × 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 ( = 5800 Å) on the

surface of a neutron star when photon travels a

distance of 1 m. Take gn to be 2 × 1014 cms–2

for the neutron star. 2+3

5. 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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 PHE-15

foKku Lukrd (ch-,l-lh-)

l=kar ijh{kk

twu] 2024

ih-,p-bZ--15 : [kxksfydh vkSj [kxksy HkkSfrdh

le; : 2 ?k.Vs vf/kdre vad : 50

uksV % lHkh iz'uksa ds mÙkj nhft,A izrhdksa ds vius lkekU;
vFkZ gSaA vki dSydqysVj dk mi;ksx dj ldrs gSaA
izR;sd iz'u ds vad mlds lkeus fn;s x, gSaA

1. fdUgha ik¡p Hkkxksa ds mÙkj nhft, % 3×5=15

(d) rkjksa A rFkk B ds n`"V dkafr&eku Øe'k% –26.81

vkSj –1.81 gSA budh |qfr;ksa dk vuqikr ifjdfyr
dhft,A

([k) ysg] Hkkjr esa fLFkr 2 m nwjchu ds fy, lcls /kqa/kys
fi.M dk dkafr&eku ifjdfyr dhft,A

(x) i`Foh ds ml vkeki dk x.kuk dhft, ftl ij
floqGM+us ds ckn vkbULVkbu dk O;kid lkis{kokn
ykxw djuk vfuok;Z gks tkrk gSA G = 6.673 ×

10–11 Nm2kg–2, Me = 6 × 1024 kg ysaA

(?k) izdk'k e.My esa d.kksa (eku ysa gkbMªkstu) dk

la[;k ?kuRo 1020 d.k izfr cm–3 gS vkSj lw;Z ds

pqEcdh; {ks= dh rhozrk 1G gSA izdk'k e.My esa

,sYQosu rjaxksa dk osx ifjdfyr dhft,A izksVkWu

dk æO;eku 1.6 × 10–24 g ysaA

(³) ,d rkjk Ïf".kdk dh rjg fofdj.k mRl£tr djrk

gS ftldk f'k[kj rjaxnS/;Z 1.5 nm gSA bldk rkieku

ifjdfyr dhft,A eku ysa fd ohu foLFkkiu fu;e

esa fLFkjkad dk eku 3 × 10–3 mK gSA

(p) gkbMªkstu ngu ds fy, CNO pØ ds fy, Ük`a[kyk

vfHkfØ;k fy[ksaA

(N) æO;eku 9 × 1027 g okys xzg ds fy, 'oktZ+pkbYM

f=T;k ifjdfyr dhft,A G = 6.7 × 10–8 cm3

g–1s–2 ysaA

(t) gcy fu;e crkb,A ;fn gcy fLFkjkad dk eku 70

kms–1 Mpc–1 gS rks lsd.M esa czãk.M dh vk;q

ifjdfyr dhft,A

2. fdUgha nks Hkkxksa ds mÙkj nhft, % 2×5=10

(d) rkjdh; f=T;k,¡ ekius dh izR;{k vkSj vizR;{k

fof/k;k¡ le>kb,A 5
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([k) fuEufyf[kr inksa dks ifjHkkf"kr dhft, %

(i) uk{k= le;

(ii) vkHkklh lkSj le;] rFkk

(iii) ek/; lkSj le;A

;fn eqEcbZ dk LFkkuh; le; 9:00 PM gS] rks ml

le; dksydkrk dk LFkkuh; le; D;k gksxk \

fn;k x;k gS fd eqEcbZ dk js[kka'k 72°51'E gS vkSj

dksydkrk dk dk js[kka'k 88°21'E gSA 2+3

(x) fdlh lalwpd dh Dok.Ve n{krk ls vki D;k

le>rs gSa \ rjaxnS/;Z ds inksa esa pktZ&;qfXer ;qfDr

(CCD), izdk'kekih ufydk vkSj QksVksxzkfQd

beY'ku ds fy, Dok.Ve n{krk vkjsf[kr dhft,A

2+3

3. fuEufyf[kr dks la{ksi esa le>kb, %

(i) lw;Z dyad

(ii) lw;Z dyad dk vkorZdky

(iii) lkSj Tokyk vkSj

(iv) lkSj Tokyk,¡

vFkok

rkjksa ds ckjs esa gesa ,p-vkj-(HR) vkjs[k ls D;k tkudkjh

feyrh gS \ ,p-vkj-(HR) vkjs[k vkysf[kr djsa vkSj

mlesa egknkuo] ykynkuo] eq[; vuqØe vkSj 'osr okeu

rkjksa dk LFkku n'kkZb,A e`x rkjke.My esa ,d pedhys

rkjs] vkækZ dk rkiekuj 3000K gS vkSj mldh T;ksfr lw;Z

ls 104 xquk vf/kd gSA lw;Z dh f=T;k (R0) ds inksa esa

bldh f=T;k ifjdfyr dhft,A eku ysa fd lw;Z dk

rkieku 6000K gSA 2+4+4

4. fdUgha nks Hkkxksa ds mÙkj nhft, %

(d) lw;Z esa laxyu vfHkfØ;k esa tc 1 g gkbMªkstu ls 1

g ghfy;e mRiUu gksrh gS rks 6 × 1018 erg. ÅtkZ

mRl£tr gksrh gSA ;fn lw;Z dh T;ksfr 4 × 1033 erg.

s–1 gS vkSj mldh vuqekfur vk;q 5 × 109 o"kZ gS rks

fl¼ dhft, fd lw;Z ds æO;eku dk dsoy gqvk 5

izfr'kr æO;eku gh ghfy;e esa ifjo£rr gSA eku ysa

fd lw;Z dk æO;eku 2 × 1033 g gSA 5

([k) vUrjkrkjdh; xSl ds HII vkSj HI {ks=kksa dk o.kZu

dhft,A 5
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(x) U;wVªkWu rkjk D;k gksrk gS \ U;wVªkWu rkjs dh lrg ij

QksVkWu ds 1m nwjh r; djus ds QyLo:i ihys

izdk'k ( = 5800 Å) esa mRiUu xq#Roh; vojDr&

foLFkkiu ifjdfyr dhft,A eku ysa fd U;wVªkWu rkjs

ds fy, gn = 2 × 1014 cms–2 gSA 2+3

5. yscfyr gcy Lofj= f}Hkqt vkjs[k vkysf[kr dhft, vkSj

blds vk/kkj ij eankfdfu;ksa dk oxhZdj.k le>kb,A

2+3

vFkok

fodklh; czãk.M fl¼kUrksa ds i{k esa [kkstksa dk o.kZu

dhft,A 5

***


