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1. Find the distance of the moon from the earth if the

parallactic angle as measured from two places located

m apart is .

Watch Video Solution

6.4 × 106 1∘

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_MXxHlP94lW7W


2. The moon subtends an angle of 57 minutes at the base line

equal to radius of earth. What is the distance of moon from

earth. Given radius of earth is 6400 km.

Watch Video Solution

3. The parallax of a heavenly body measured from two points

diametrically opposite on equator of earth is 1.0 minutes. If

the radius of the earth is 6400 km, �nd the distance of the

heavenly body from the centre of the earth in AU. Given

m.

Watch Video Solution

1AU = 1.5 × 1011

https://dl.doubtnut.com/l/_KxLRAAYiMkUK
https://dl.doubtnut.com/l/_yYgHg9VICOqa


4. The distances of the satellites of Mars are 25'' for phobos

and 62'' for Deimos at mean opposition when Mars is

 from earth. Calculate distances of theh two satelife

for Mars in astonomical units and in meters.

View Text Solution

0.524AU

5. Assuming that the orbit of the planet Mercury around the

sun to be a circle, Copernicus detrmined the orbital radius to

be . From this determine the angle of maximum

elongation for Mercury and its distance from the earth when

the elongation is maximum .

Watch Video Solution

0.38AU

https://dl.doubtnut.com/l/_glGZJLHIV81V
https://dl.doubtnut.com/l/_i2yiiHmAW7eK


6. In case of venus, the angle of maximum elongation is found

to be approximately  Determine the distance between

venus and sun  and the distance between venus and

earth 

Watch Video Solution

47∘ .

(rυe.

(rυe.

7. If the distance of venus from sun is 0.73 AU, �nd out the

orbital period of the venus in days.

Watch Video Solution

8. Suppose there existed a planet that went around the sun

twice as fast as the earth. What would by its orbital size?

Watch Video Solution

https://dl.doubtnut.com/l/_UWVj7PobNgU8
https://dl.doubtnut.com/l/_E103HkteKbfI
https://dl.doubtnut.com/l/_7Pk9a5bAnVLj


9. A Saturn year is 29.5 times that earth year. How far is the

Saturn from the sun if the earth is  km away from

the sun ?

Watch Video Solution

1.50 × 108

10. A rada signal is sent towards a planet and its echo is

received after 600 seconds. Find the distance of the planet

from the earth.

Watch Video Solution

11. When planet Jupiter is at a distance of 824.7 million km

from earth, its angular diameter is measured to be 35.72'' of

https://dl.doubtnut.com/l/_7Pk9a5bAnVLj
https://dl.doubtnut.com/l/_v1zSRS3GS1ZJ
https://dl.doubtnut.com/l/_5lHepvlzdpec
https://dl.doubtnut.com/l/_lPP8qdBQ9PYU


arc. Calculate the diameter of Jupiter.

Watch Video Solution

12. The sun's angular diameter is measured to be 1920''. The

distance of the sun from the earth is  What is

the diameter of the sun?

Watch Video Solution

1.496 × 1011m.

13. It is a well known fact that during a total solar eclipes the

disc of the moon almost completely covers the disc of the

sun. From this fact and from the information you can gather

from Solved Examples 3 and 4 on page 1//44, determine the

approximate diameter of the moon.

Watch Video Solution

https://dl.doubtnut.com/l/_lPP8qdBQ9PYU
https://dl.doubtnut.com/l/_VmJuEGUqUewc
https://dl.doubtnut.com/l/_a1zf0YrtHxmV


Watch Video Solution

14. One of the satellite of jupiter, has an orbital period of

 days and the radius of the orbit is . Show

that mass of jupiter is about one thousandth times that of

the mass of the sun. (Take  year  mean solar day).

Watch Video Solution

1.769 4.22 × 108m

1 = 365.15

15. Period of revolution of the moon is 27.32 days and its

mean distance from earth is . Use the equation  

  

to calculate the sum of the masses of the earth and moon.

Further, using the known fact that the earth moon system lies

ate  from earth's centre, calculate the mass of

each.

384, 400km

M1 + M2 = .
4π2

G

a3

T 2

4.75 × 106m

https://dl.doubtnut.com/l/_a1zf0YrtHxmV
https://dl.doubtnut.com/l/_TYnufqkXMXTd
https://dl.doubtnut.com/l/_q01lP0M94PPL


Watch Video Solution

16. For the moon  and 

, calculate the mean density and

acceleration due to gravity at its surface. What will be the

weight of a man on the moon if he weighs  on the earth?

Take .

Watch Video Solution

M = 7.349 × 1022kg

R = 1.738 × 106m

60kg

G = 6.668 × 10− 11Nm − 2kg − 2

17. The mass of planet Jupiter is  and that of the

Sun is . The mean distance of Jupiter from the Sun

is m. Calculate te gravitational force which Sun

exerts on Jupiter. Assuming that Jupiter moves in circular

1.9 × 107kg

1.9x1030kg

7.8 × 1011

https://dl.doubtnut.com/l/_q01lP0M94PPL
https://dl.doubtnut.com/l/_sawJif2UH4E4
https://dl.doubtnut.com/l/_RlOSif6N6I6U


orbit around the Sun, also calculate the speed of Jupiter

.

Watch Video Solution

G = 6.67 × 10− 11Nm2kg − 2

18. Talking the mass and radius of the earth as the units of

mass and distance respectively, the mass of Mars turns out to

be 0.107 unit and radius 0.53 units. What is the acceleration

due to gravity on the Mar's surface? What will be the weight

of a person on Mars if he weighs  on earth.

Watch Video Solution

98kg

19. Assuming that earth's orbit around the sun is a circle of

radius  compute the mass of the sun. R = 1.496 × 1011m

(G = 6.668 × 10− 11Nm2kg − 2)

https://dl.doubtnut.com/l/_RlOSif6N6I6U
https://dl.doubtnut.com/l/_RhL6V5BCrrfi
https://dl.doubtnut.com/l/_72XkzWkwSsoR


Watch Video Solution

20. The earth receives at its surface radiation from the sun at

the rate of  The distance of the centre of the

sun from the surface of the earth is  and the

radius of the sun is  Treating the sun as a black

body, it follows from the above data that its surface

temperature is ......K

Watch Video Solution

1400Wm − 2.

1.5 × 1011m

7 × 108m.

21. The surface temperature of the sun is . If we

consider it as a perfect black body, calculate the energy

radiated away by the sun per second. Take radius of the sun

 and 

6000K

= 6.92 × 105km σ = 5.67 × 10− 8Jm − 2s − 1K − 4

https://dl.doubtnut.com/l/_72XkzWkwSsoR
https://dl.doubtnut.com/l/_VK43RtTHnAUq
https://dl.doubtnut.com/l/_2P9ViFhu4Xfm


Watch Video Solution

22. Suppose the sun was located at the position occupied by

the star nearest to us, namely - Centauri, which is at a

distance of about 14 from us. By what factor would the

radiation received per unit area per second at the earth be

reduced?

Watch Video Solution

α

23. Calculate the value of solar constant at the distance of

Jupiter, which is  away from the sun. Hence calculate

the temperature of a black body on Jupiter's Stefan's law.

Watch Video Solution

5.2AU

https://dl.doubtnut.com/l/_2P9ViFhu4Xfm
https://dl.doubtnut.com/l/_FigbhqXd0PBL
https://dl.doubtnut.com/l/_VL5p8VDkDW2r
https://dl.doubtnut.com/l/_weUPQRptjXwv


24. Compute the surface temperature of the sun from the

following data: 

Distance of earth from the sun   

Radius of the sun   

Solar constant   

Stefan's constant 

Watch Video Solution

R = 1.469 × 1011m

r = 6.928 × 108m

S = 1.39 × 103Wm − 2

σ = 5.73 × 10− 8Wm − 2K − 4

25. Suppose the sun shrank from its present size so that its

radius is halved. What would be the change in its

gravitatioinal potential energy? (Calculate the acutal number

in joules)

Watch Video Solution

https://dl.doubtnut.com/l/_weUPQRptjXwv
https://dl.doubtnut.com/l/_sXOD2Ub4gmXL
https://dl.doubtnut.com/l/_2bzhoF3TCPRv


26. There are certain types of stars called variable stars which

undergo periodic change in their light output. If such a star

doubles its light output, how much does its magnitude

change?

Watch Video Solution

27. The phenomenon of a nova involves the sudden outburst

of a star. The star then beocmes much brighter than usual, for

a few days or weeks. In 1975 a nova appeared in the

constellation of Cygnus (The Swan). In two days the

magnitude of the star changed from  to . By what

factor did its brightness increase?

Watch Video Solution

+15 +2

https://dl.doubtnut.com/l/_2bzhoF3TCPRv
https://dl.doubtnut.com/l/_nK4QcWc1CI7C
https://dl.doubtnut.com/l/_lUgpx3xjAIC5


28. Assume that the dimmest star visible to the naked eye has

a magnitude of . Compare its brightness with that of

planet Venus of magnitude 

Watch Video Solution

+6

−4

29. The luminousity of a star is 10,000 times that of the sun

and its surface temperature is . Assuming the surface

of temperature of the sun to be , compare the radius

of the star with that of the sun.

Watch Video Solution

3000K

6000K

30. Calculate the temperature of a star which has maximum

energy emission at . Given temperature of the sun is 4500Å

https://dl.doubtnut.com/l/_lUgpx3xjAIC5
https://dl.doubtnut.com/l/_FIVwnZgrP09J
https://dl.doubtnut.com/l/_8qIBamC1xJG6


 and it has maximum energy emission at .

Watch Video Solution

6000K 5000Å

31. Work out the ranges of temperature corresponding to

which a star will appear blue and red respectively. Given 

Wavelength range of blue colour:  to   

Wavelength range for red colour:  to 

Watch Video Solution

4500Å 5000Å

6500Å 7000Å

32. Consider a binary star system consisting of two stars of

masses  and  separated by a distance of  with a

period of revolution equal to 30 years. If one of the two stars

is 5 times farther from the centre of mass than the other,

M1 M2 30AU

https://dl.doubtnut.com/l/_8qIBamC1xJG6
https://dl.doubtnut.com/l/_Y0ikQD7TGtvB
https://dl.doubtnut.com/l/_V9HyZ49zgKjO


show that the masses of the two stars are 5 and 25 times that

of the sun.

Watch Video Solution

33. Consider a white dwarf and a neutron star each of one

solar mass. The radius of the white dwarf is same as that of

the earth (=6400km) and the radius of the neutron star is 10

km. Determine the densities of the two types of the stars.

Take mass of the sun kg.

Watch Video Solution

= 2.0 × 1030

34. The two components of Procyon have a separation of

4.55'' and period o 40.6 uears. If the distance of the binary is

11.3 light years, calculate the sum of the masses of the two

https://dl.doubtnut.com/l/_V9HyZ49zgKjO
https://dl.doubtnut.com/l/_6DuoouB9ZV04
https://dl.doubtnut.com/l/_AF6KKgYkEqtY


stars in solar units. If the ratio of their masses is , �nd the

mass of each star.

Watch Video Solution

3: 1

35. Let us consider that our galaxy consists of  stars

each of one solar mass. How long will this star at a distance of

 light year from the galastic entre take to complete

one revolution? Take the diameter of the Milky way to be

Watch Video Solution

2.5 × 1011

50, 000

105ly. G = 6.67 × 10− 11Nm2Kg − 2. (1ly = 9.46 × 1015m)

36. Certain characteristic wavelength in the light from a

galaxy in the constellation virgo are observed to be increased

in wavelength, as compared with terrestrial sources, by about

https://dl.doubtnut.com/l/_AF6KKgYkEqtY
https://dl.doubtnut.com/l/_Vnq2P8bqbhjA
https://dl.doubtnut.com/l/_39f3bu9uA48H


. What is the radial speed of this galaxy with respect to

earth ? Is it approacing or receding ?

Watch Video Solution

0.4 %

37. What is known as the K-line of singly ionized calcium has a

wavelength of  as measured on earth. In the

spectrum of one of the observed galaxies, this spectrial lines

is located to . Determine the speed with which this

galaxy is moving away from us.

Watch Video Solution

393.3nm

401.8nm

38. Consider a galaxy moving away from us with a speed of

. It is a at a distance of 430 million light year from6480kms − 1

https://dl.doubtnut.com/l/_39f3bu9uA48H
https://dl.doubtnut.com/l/_zFK5qELny8qD
https://dl.doubtnut.com/l/_QYFD87zYRwTk


Problem Type

us, determine Hubble's constant  and corresponding age of

universe 

Watch Video Solution

H

t0

1. In a double star, two stars one of mass  and another of

mass , with a separation d, rotate about their common

centre of mass. Find 

(a) an expression for their time period of revolution. 

(b) the ratio of their kinetic energies. 

(c) the ratio of their angular momenta about the centre of

mass. 

(d) the total angular momentum of the system. 

(e) the kinetic energy of the system.

m1

m2

https://dl.doubtnut.com/l/_QYFD87zYRwTk
https://dl.doubtnut.com/l/_HB8RfVne4nog


Watch Video Solution

2. A planet of mass  moves along an ellipse around the sun

so that its maximum and minimum distance from the sun are

equal to  and  respectively. Find the angular momentum

of this planet relative to the centre of the sun. mass of the

sun is .

Watch Video Solution

m

r1 r2

M

3. Two satellites  and  revolve round a planet in coplaner

circular orbit in the same sense. Their period of revolution are

 hour and  hour respectively. The radius of the orbit of  is

. When  is closest to , �nd  

(a) The speed of  relative to ,  

S1 S2

1 8 S1

104km S2 S1

S2 S1

https://dl.doubtnut.com/l/_HB8RfVne4nog
https://dl.doubtnut.com/l/_nXJUM7QUyLJ7
https://dl.doubtnut.com/l/_Y6981oYjoHiL


(b) The angular speed of  actually observed by an astronaut

is 

Watch Video Solution

S2

S1

4. Taking moon's period of revolution about earth as 20 days

and neglecting the e�ect of the sun and the e�ect other

planet on its motion, calculate its distance from the earth.

Given  and mass of the earth 

.

Watch Video Solution

G = 6.67 × 10− 11Nm − 2kg − 2

= 6 × 1024kg

5. At what temperature will the rms speed of oxygen

molecules become just su�cient for escaping from the

Earth's atmsphere? [ Given, mass of oxygen molecule (m) =

https://dl.doubtnut.com/l/_Y6981oYjoHiL
https://dl.doubtnut.com/l/_1SDPXhwPUABL
https://dl.doubtnut.com/l/_8r9TiOmqPZrs


Others

 kg, Boltzmann's constant

 ]

Watch Video Solution

2.76 × 10− 26

kB = 1.38 × 10− 23J ⋅ K − 1

6. The mass M of a planet earth is uniformly distributed over a

spherical volume of radius R. Calciulate the energy needed to

de assemble the planet against the gravitational pull

amongst its constitutent particles. Given

.

Watch Video Solution

MR = 2.5 × 1031kg and g = 10ms − 2

https://dl.doubtnut.com/l/_8r9TiOmqPZrs
https://dl.doubtnut.com/l/_nMkLZAagA2sH


1. Find the distance of a heavenly object from the earth if the

parallactic angle as measured from two places at a distance

of  apart is .

Watch Video Solution

6.284 × 106m 2∘

2. The moon is observed from two diametrically opposite

points A and B on earth. The angle  substended at the moon

by the two directions of observation is  Given the

diameter of earth to be about  calculate the

distance of moon from earth.

Watch Video Solution

θ

1∘ 54' .

1.276 × 107m,

https://dl.doubtnut.com/l/_iudujXbq4RyG
https://dl.doubtnut.com/l/_DOPwNarFYnTW


3. Assuming that a planet goes round the sun in a circular

orbit of radius  determine the angle of maximum

elongation for the planet and its distance from the earth

when elongation is measured.

Watch Video Solution

0.5AU

4. Find the period of revoluition of planet Mars about the sun

if mean distance of the Mars from the sun is 1.52AU.

Watch Video Solution

5. Calculate the period of revolution of Neptune around the

sun, given that diameter of its orbit is 30 times the diameter

https://dl.doubtnut.com/l/_z78g0QxEpKi9
https://dl.doubtnut.com/l/_oakgx3F1DdaX
https://dl.doubtnut.com/l/_0ZR5eYjM94jo


of earth's orbit around the sun, both orbits being assumed to

be circular.

Watch Video Solution

6. The distance of Venus form the sun as determine by radar

echo method is found to be . The period of its

revolution is 224.633 days. If the period of revolutin of the

earth around the sun is 365.257 days, compute the distance of

the earth from the sun.

Watch Video Solution

1.082 × 1011m

7. In the echo method of estimating distnces, a radar signa

was sent towards the Mars. If the echo was received after 8

https://dl.doubtnut.com/l/_0ZR5eYjM94jo
https://dl.doubtnut.com/l/_mEygNmh7J2Hj
https://dl.doubtnut.com/l/_lWurEVKVjVVt


minute 20 second, how far wat the Mars from the earth at

that instant?

Watch Video Solution

8. The angular diameter of the sun is 1920". If the distance of

the sun from the earth is m, what is the linear

diameter of the sun ?

Watch Video Solution

1.5 × 1011

9. The diameter of the planet Jupiter is . What is its

angular diameter when it is at a distance of 

from the earth?

Watch Video Solution

3580km

8.25 × 108km

https://dl.doubtnut.com/l/_lWurEVKVjVVt
https://dl.doubtnut.com/l/_WRo7wenPvCQX
https://dl.doubtnut.com/l/_7TM0xJQqk8qn


10. Given that the mass of the earth is  times the mass of

the moon and the diameter of the moon is  times that of

the earth . Calculate the value of acceleration due to gravity

at the surface of the moon . Given 'g' on the earth = 

Watch Video Solution

81.5

0.27

9.8ms − 2

11. Calculate the mass and mean density of the earth from the

following data : 

Watch Video Solution

Gravitational constant (G) = 6.6 × 10− 11Nm2kg − 2

Radius of the earth (R) = 6.37 × 106m

Acceleration due to gravity (g) = 9.8ms − 2

https://dl.doubtnut.com/l/_0dcBQo0EpVUv
https://dl.doubtnut.com/l/_iiGPWPwIgLSm


12. Calculate the mass and mean density of the earth from the

following data : 

Watch Video Solution

Gravitational constant (G) = 6.6 × 10− 11Nm2kg − 2

Radius of the earth (R) = 6.37 × 106m

Acceleration due to gravity (g) = 9.8ms − 2

13. Phobo is a satellite of Mars. The period of its revolution

around Mars is 0.319 days and its mean distance from Mars is

. Assuming that the mass of Phobos is

negligible compared to that of Mars, calculate the mass of

Mars. Take 

Watch Video Solution

9.519 × 106m

G = 6.668 × 10− 11Nm − 2kg − 2

https://dl.doubtnut.com/l/_ebUfejxcXC28
https://dl.doubtnut.com/l/_3hAGAV7DFacm


14. A satellite of Jupiter has a period of 1.77 day and orbital

radius of . Find the mass of Jupiter.

Watch Video Solution

4.22 × 108m

15. The period of revolutions of Mars around th esun is 1.881

year and its mean distance from the sun is .

Calculate the mass of sun .

View Text Solution

1.524AU

(1AU = 1.496 × 1011m)

16. Estimate the mass of the sun, assuming the orbit of Earth

around the sun to be a circle. The distance between the sun

and the Earth is , and 

.

1.49 × 1011m

G = 6.67 × 10− 11Nm2kg − 2

https://dl.doubtnut.com/l/_7CEF30mS2o7q
https://dl.doubtnut.com/l/_uiaw50vRDm9U
https://dl.doubtnut.com/l/_SUyQEp1XTWBu


Watch Video Solution

17. The total luminosity of the sun is . The mean

distance of the sun from the earth is .

Calculate the value of solar constant.

Watch Video Solution

3.9 × 1026W

1.496 × 1011m

18. Calculate the solar constant on a planet which is

approximately 5 A.U. from the sun. Assume the solar constant

on earth as .

Watch Video Solution

1400Wm − 2

https://dl.doubtnut.com/l/_SUyQEp1XTWBu
https://dl.doubtnut.com/l/_T5UhQ3c3D2mW
https://dl.doubtnut.com/l/_iWETByB4zuoT


19. Compute the surface temperature of the sun from the

following data: 

Distance of Mars form the sun   

Solar constant of Mars   

Stefan's constant   

Radius of the sun 

Watch Video Solution

= 1.524 ∀U

= 5.976 × 102Wm − 2

= 5.735 × 10− 5Wm − 2T − 4

= 6.928 × 108m

20. The dimmest star visible to the naked eye has a

magnitude of 6.5. Compare its brightness with that of planet

Mars having magnitude .

Watch Video Solution

−2

https://dl.doubtnut.com/l/_uiHvAw2HFh6z
https://dl.doubtnut.com/l/_GDgsZKYRKVuB


21. Venus is about  times brighter than the dimmest visible

star. If the magnitude of the dimmest star , what is the

magnitude of Venus?

Watch Video Solution

104

+6

22. The phenomenon of a nova involves the sudden outburst

of a star. The star then beocmes much brighter than usual, for

a few days or weeks. In 1975 a nova appeared in the

constellation of Cygnus (The Swan). In two days the

magnitude of the star changed from  to . By what

factor did its brightness increase?

Watch Video Solution

+15 +2

https://dl.doubtnut.com/l/_ANYWy29xKFMi
https://dl.doubtnut.com/l/_IUSU6QLCTA6N


23. A fainter of the two stars of a binary system revolves

around the brighter one in an orbit of semimajor axis 

with a period of 35 euars. Calculat the usm of the masses of

the two stars of the binary system.

View Text Solution

20AU

24. Sirius  and Sirius  are two components of Sirius binary.

The distance between the two components is  and

the period of revolution about their common centre of mass

is 49.9 years. If the ratio of the masses of two components os

2.356, �nd the mass of the two components.

View Text Solution

A B

20.3AU

https://dl.doubtnut.com/l/_T6IRfUvqvbnQ
https://dl.doubtnut.com/l/_YJi0bG7MJB5A


25. The angular separation betwenteh two components of a

binary star system is of  whereas the distance of the

binary is 10.2 light years. If the two components of the binary

revolve with a period of 45 years, calculate the sum of the

masses of the two components in solar units.

Watch Video Solution

3.5' '

26. Energy emitted per second per unit area by Rigal star in

Constellation Orion is 17000 times that emited by the sun.

What is the surface temperature of that star if that of the sun

is ?

Watch Video Solution

6000K

https://dl.doubtnut.com/l/_eZe3P8gX6hkq
https://dl.doubtnut.com/l/_Snva7ziNUquF


27. The  line emitted by hydrogen in a star is found

to be red shifted by . Estimate the speed with which the

star is receding from earth.

Watch Video Solution

6563ÅH2

15Å

28. When the light coming form a galaxy in the constellation

Ursa Major was spectro graphically anaylised, it was found to

contain a line in the calcium absorption spectrum at a

wavelenth of , the wavelength of same line as observed

on the earth is . Is the galacy receidng away from us?

What is the velocity of recession?

Watch Video Solution

4170Å

3970Å

https://dl.doubtnut.com/l/_RkJ3yCh0wVCc
https://dl.doubtnut.com/l/_pmgbuj1CY4PX


29. When the light emitted by a distant galaxy is

spectrographically analysed, it is found to contain the

characteristic patterns of radiation emitted by famoliar

elements, but their wavelength show a red shift of . How

fast is the galaxy receding away from us? Using Hubble's law

estimate the distance of galaxy in light year. 

Take Hubble's constant  for every million light

year.

Watch Video Solution

2 %

H = 17kms − 1

https://dl.doubtnut.com/l/_7O8oF5ClPbdB

