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PHE-15 : ASTRONOMY AND ASTROPHYSICS

Time : 2 Hours Maximum Marks : 50

Note : Attempt all questions. Symbols have their

usual meanings. You can use calculator. The

marks for each question are indicated

against it.

1. Attempt any five parts : 3 each

(a) The apparent magnitude of the Sun and

Sirius-B are – 26.81 and + 8.68

respectively. How much brighter the Sun is

compared to Sirius-B ?
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(b) Calculate the diffraction limit of resolution

of an optical telescope of 1.3 m diameter at

 = 457 nm.

(c) The radius of a globular cluster of stars is

1018 cm and the velocities of stars in it are

of the order of 107 cm s–1. If the mass of a

star is 1033 g, estimate the number of stars

in the cluster. Take 7G 10 in cgs units.

(d) Draw a schematic diagram showing

different layers of solar atmosphere.

(e) State one difference between emission and

absorption spectra.

(f) What type of galaxy is the Milky Way

galaxy ? What class has it been assigned ?

(g) What is Chandrashekhar limit ? Give its

value.

(h) Give three examples of active galaxies.
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2. Answer any two parts :

(a) Explain the proper motion of a star with

the help of a diagram. A star is at a

distance of 1600 pc. If the proper motion of

the star is 0.008/yr, calculate its

transverse velocity in kms–1. 3, 2

(b) Draw the universal equatorial coordinate

system to locate the position of a star and

label it properly. 5

(c) What is a reflecting telescope ? Determine

the magnitude of the faintest object that a

1.3 m telescope can detect. 2, 3

3. What causes tides or tidal bulge of the Earth ?

Derive an expression for the difference between

gravitational forces due to Moon at any point on

the surface of the Earth and its centre. 3, 7

Or

List the parameters of stars about which

information can be obtained from the HR
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diagram. Explain the need for luminosity

classification of stars. Suppose that the surface

temperature of two stars A and B is the same

and the luminosity of A is lower than B. Which

of the two stars is bigger in size and why ?

3, 4, 3

4. Answer any two parts :

(a) How is the fusion of hydrogen nuclei into

helium nuclei made possible ? 5

(b) Write the chain reactions for P-P chain and

CNO cycle. What is the difference between

first and second generation stars ? 2, 2, 1

(c) Distinguish between H-II and H-I region.

Calculate the energy of electromagnetic

radiation having wavelength 21 cm. Given

that h = 6.6 × 10–34 J-s and c = 3 × 108 ms–1.

3, 2



[ 5 ] PHE-15

P. T. O.

5. Explain the concept of cosmic distance ladder.

State Hubble’s law. Estimate the age of the

universe if Hubble’s constant H = 70 km Mpc–1.

3, 1, 1

Or

Starting from the following expression for the
intensity distribution :
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derive the expression for the half width. 5
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