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PHE-15 

BACHELOR OF SCIENCE (B.Sc.) 

(77) 
	 Term-End Examination 

LI") 
	 June, 2013 

PHYSICS 

PHE-15 : ASTRONOMY AND 
ASTROPHYSICS 

Time : 2 hours 	 Maximum Marks : 50 

Note : Attempt all questions. Values of physical constants are 

given at the end. Symbols have their usual meanings. 

You can use non-programmable calculator or log tables. 

1. 	Attempt any five parts : 	 3x5=15 

(a) The apparent magnitude of star Sirius A is 

—1.47. Its distance from us is 2.67 pc. 

Calculate its absolute magnitude. 

(b) Two stars are 1.5 arc-second apart. Examine 

if they would be resolved by a 25 cm 

telescope working at X = 550 nm. 

(c) The magnetic field observed inside a sunspot 

is 103  G. The temperature outside the 

sunspot is 6000 K and the particle density 

(assumed hydrogen) is 3 x 1023  m-3. If the 

sunspot is in equilibrium with its 

surrounding, what is the temperature inside 

it ? 

(11, = 4 x 10 —7N A —2, ki3 = 1.38 x 10 —23J K I) 
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(d) The masses of four main sequence stars are 

15M® 10M® 5M0 and 1M®. Place them 

correctly on the H.R. diagram. 

(e) Explain why stars towards the centre of our 

galaxy appear fainter and redder. 

(f) List two characteristics which distinguish 

Pop. I stars from Pop. II stars. 

(g) Suppose the sun swells to 200 times its 

present radius while its surface temperature 

becomes half. Calculate its luminosity in 

terms of its present luminosity. 

(h) In the early phase of the universe, the 

average energy of particles was 15 GeV. 

Estimate the temperature at that time. 

2. 	Explain the terms proper motion, radial motion, 

and space motion of star supported by a diagram. 

A star is at a distance of 800 pc. Its transverse 

velocity is 30.34 km s —1. Calculate its proper 

motion. 	 2, 1, 1, 2, 4 

OR 

Explain the terms angular magnification, 

gathering power and diffraction limit of 

resolution associated with an optical telescope. 

Sketch the ray diagram of a Newtonian reflecting 

telescope. 	 2, 2, 2, 4 
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3. Explain how energy travels from the core of the 

sun to its surface. Mention any phenomenon 

which is caused by the manner in which energy 

is transferred in the surface layers of the sun. 

Compute the time taken by a photon to travel 

from the centre of the sun to its surface if the mean 

free path of the photons is 0.5 cm and the radius 

of the sun is 6.8 x 108  m. 	 3, 2, 5 

OR 

Discuss Cannon's classification of stars. What 

modifications were suggested by Saha in this 

classification ? Draw black body radiation curves 

for three stars having temperatures T1, T2  and T3  

such that T1  > T2  > T3. 	
4, 3, 3 

4. Explain the emission mechanism from a neutron 

star. Calculate the gravitational red shift of a 

photon of wavelength X = 5800A which travels 

1m from the surface of a neutron star of mass 

2 M0 and radius 10 km. 

OR 

Discuss, using physical arguments, why there 

should be an upper limit on the mass of a white 

dwarf star. 

The luminosity of a white dwarf star of mass 1M® 

and internal temperature 107K is 4 x 1025J s —1. 

Calculate the time for which it can keep shining 

with its present luminosity. 

4, 6 

5, 5 
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5. Define cosmic abundances. Describe the salient 

features of the variation of abundance with mass 

number in the universe. 	 2, 3 

OR 

Discuss the concept of distance ladder. Explain 

how Cepheid variable stars have been used for 

measuring distances of nearby galaxies. 	 -) 3 

Physical Constants : 

C =6.67 x 10 -11  Nm2  kg -2  

1:B =1.38 x10 - 	J K-1 

c =3x108  ms 1  

PITS-15 	 4 



-N7E9.  •-'11c1c11 "q17:1.  Tft. 

id IltaIT 

•1111, 2013 

WFrr~F 'T 

-15 : (0 ci att- -(NrkR 9~ 

?Trizi : 2 V17- 	 3TAIW-d77 31 : 50 

-t?d 	W-7 W-'/ 4f7T Figcti95) c), Hi/ 3 	g 

	 312f ffi 3777 4, 	c112 c)el qt 	 

TITTuft ch I 372:1-47 cf) 	l 	fft 

1. 	 9TPTi I 	 3x5=15 

(a)   A chi 	-ft-4-111 —1.47 t 1 TI:R4 
•-1 1;1 V 2.67 pc t I T:IM-T f9714?,-T -Wffff-Hl,1 

LIRshrdcl 	I 

(b) 71{ tf 1.5 arc-second 	q\.a LI* t I 

-q-  T1 rch w c-11 25 cm Tr 	rg7T 

fa Irrq-  61.;1 Tit -,;ractd 	 x =550 nm 

*1 

(c) '47# T4 chc-ich -)- .1-)1 4-11-1 103G 

-441 \31141 t I TO 	qru c114 1-11-1 

6000 K t2.11 WTI i car 3 x 1023  M -3  t 1 4 

	

-Err 14,3-11 -(=RTrruj tu24-r 7:0 a-)c-ict, 	trf-t-wrff 

Trr1,4r--q-T-2Tr t 

HI-r 	? 
(11=4 x 10 -7N A -2,kB =1.38 x 10 -23J K -1) 

PHE-15 	 5 	 P.T.O. 



(d) Llit 	T 31—tWTT c111 chr 	 15M0 10M0 

5M® 	1IVIED t I 	HR 	1:R Tit T-9-TA 

"Fl-K-1 

(e) f=n -641-A 4-1q14-11 	 3-TRA--trm 

ft-QM dIZ T ff2r1 	oio .TEfff 	t>? 

(f) 3i-Htsql Fff211 ,3114tsql II dIt1 4 3-td--{Tcrt 

31fi-mvir T 	cr) 

(g) chc-,411 (4-) ra, A-4 13TTTR  	t 

	

cht H V1,  31it 	4-11-1 4 200 ±1-11 

31f-W \TIME 3-ti{ 	 d14411-1 

3Trqr 	\TI1c11 t- 1 	all 

LK 144 fo-) rid on 

(h) 91-115 	31ff`IT 31-4TaTT 4 -1:1 4:1 341-4-ff 61\71i 

chi 4-11-1 15 GeV -1T I 	TITP4 	i144-11.1 chi 

31Tifa-a-  H1-1 YRohrzld .1-) 

2. 	7W 311- 	1;1 ti161d1 A -rwt 	-1\3•1 +l id,  fir 
nrci 	 11-C1 	 dR1 800 pc q\t'i tr{ 

#P-i 1 t I TfiTI 	 30.34 km s-1  t I TW*1 

-1 	 1 	id LI Ra-)rocr T I 	 2, 1, 1, 2, 4 

3-TP.T4T 

I ~hI1 Ian 7q-1-9-  Tf-44 	 wr-d-r  IWr 
fd 	cril fq-a-4-ff *Tr .1-611 

31-it1uff 	I 	 2, 2, 2, 4 

PHE-15 	 6 



3. 	W-1111 Ich 	9bis 

srwR 	t 714 ch'i Tr-dt 	14 401i t Tal-r9f-RTIT 

chlkui 	f-*-7# \ich liFtNe.-11 

Th)-ati'' 	 chi 31.17TU iswr -cm 0.5 cm -d2if 	*1 F -,PTI chi 

4-111 6.8 X108  rn 	 Th-)tra.  TT! 	t 

3E1-4"We cich 41 1-1-1 	ofli Trq-zi tlio,Frict c 13, 2, 5 

3111-0T 

ilk' 	col-4,o' a-) -a-al' a->.  I 0 a,i cfrof Arm 

gR[ 	A aq-r-t 	f*-7 TR? c41-1 alts, f9 

cw4 4-111 T1, T2  'M-.TT T3  5.t--1. -51-WR t' T1 > T2  > T3  t 

`Mt. VETF*7 farshol ash3-Titrua cb I 	 4, 3, 3 

4. 	Vf9. 	t 	 ,061 411-1 2M® 

	

"f- if 10 km 	dIZ 41 AffT imt1 du  

	

chitui -d-trT 	X =5800A -qT-  iftat9 chi ly- 1 

3Trilwr fa-T-9-TrEri 41-tchftId ch1t I 

3TE.MT 

9.111—dT 	3114R 	a-ai 	 fa, 	 III 

c:)q I-I oh 	31f9MMI:f Ti-114T ci-11 	 ? 

(D614-i1-1 1M® -MTT al)ciTT 1144-111 107  K* 4T-.  Bch 74d 

c-11 chi 'ffa. 	4-11-1 4 x1025  Js 	TiTizi chi 

-ffrq 4 tchRld 	ssisi c-Ich 	3-111t Tft 

-M2T -cP-Icbc11 	I 

4, 6 

5, 5 
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2, 3 

9-11f7W freFfW : 

G = 6.67 x 10 —  I Nm2  kg-2  

k13 = 1.38 x 10 -23  J K -1  

c=3 x108  ms 1  
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