CBSE CLASS XII PHYSICS
The Universe
One mark questions with answers
Q1. What is heliocentric theory?
Ans1. This is a theory regarding the planetary motion. According to it the sun is at rest and the planets revolve around it. It was suggested by Dutch astronomer Copernicus.
Q2. What does solar system consist of?
Ans2. It has planets, moons, satellites of planets, asteroids, comets and meteors.
Q3. What do you mean by planetesimals?
Ans3. In the beginning the earth was a collection of objects such as silicon, iron, magnesium etc. These elements came from planets like mercury and venus and from farther regions of Jupiter, Saturn and Uranus.
Q4. What is the difference between the nuclear fuel in a star and that in a white dwarf?
Ans4. (i) The nuclear fuel in a star is hydrogen gas.
(ii) The nuclear fuel in white dwarf is helium gas.
Two mark questions with answers
Q1. What do you mean by stellar spectra? Write the surface temperature, absorption spectrum and colour of the star in class-O spectra and class-M spectra
Ans1. The spectra of stars is defined as the stellar spectra. It depends upon the colour of the star which infact depends upon the temperature of the star.
Class-O spectra: 30000K - 40000 K is the temperature, line absorption spectrum is obtained. The colour of the star in this spectra is dark blue.
Class-M spectra: 3500K is the temperature, Band absorption spectrum is obtained. The colour of the star in this spectra is red.
Q2. Explain the brightness or the luminosity of the sun.
Ans2. Brightness or luminosity of the sun. Amount of energy emitted per second by sun in all directions is known as luminosity of sun. It is given as,
Ls = 4Ri2S
where S is the solar constant and Ri = 1 AU (1.496 x 1011) of an imaginary hollow sphere all around the sun as its centre.
Numerically,
Ls = 4 x (22/7) x (1.496 x 1011)2 x 1388 = 3.9 x 1026 W
Q3. Derive an expression for the mass of the sun.
Ans3. Expression for mass of the sun (M). Let M be the mass of sun with a heavenly body of mass m revolving around it in a circular path of radius R0 with time period T, then centripetal force acting on the heavenly body is provided by the gravitational force exerted by the sun on the planet i.e.
mR02 = G(Mm/R02)
or mR0(2/T)2 = G(Mm/R02)
or (GMm/R02) = (42mR0/T2)
or [M = (42R03/GT2)]
Q4. Give brief account of shooting stars and comets.
Ans4. Meteors or shooting stars: Certain heavenly bodies which come from the sky and appear as a bright streak of light for a moment. Most of them are very small in size even smaller than the size of a grain of sand. Some of them are big also. Small sized meteors burn completely on entering into the earth's atmosphere.
Comets: Comets are large balls of rock like materials surrounded by large mass of substances which are easily vapourised such as ice, water, ammonia, and methane. For example, Halley's comet which has a period of about 76 years.
Three mark questions with answers
Q1. Explain the Copernicus method for determining the distance of the planet.
Ans1. Copernicus method. The distance of the planet can be determined by measuring angle  between the direction of observation from earth to sun Res and direction of observation from earth to planet Rep.

Q2. Describe in detail the mechanism of formation of stars.
Ans2. (i) Hydrogen and helium gases present in the galaxies form small dense clouds. These clouds then start contracting under their own gravity at a temperature of about -173oC. A highly dense, contracting mass of gases is called protostar. A protostar does not emit light.
(ii) As the protostar begins to contract, the pressure of contracting mass begins to increase. This process of contraction continues for about a million years. The inside temperature then increases to about 10,000,000oC (10 million). At this temperature the conditions for nuclear fusion arise and hydrogen nuclei convert into helium. During fusion, a large amount of energy is released in the form of heat and light. This raises the temperature of the protostar further. The protostar now begins to glow and becomes a star.
The necessary reaction for the nuclear fusion is given below:
4 1H1   Fusion > 2He4 + 21e0 + 26.7 MeV
Q3. Discuss how the sun was formed.
Ans3. The solar system includes the sun, nine planets, their satellites and large number of other smaller heavenly bodies such as asteroids, comets etc. The formation of the sun can be explained as follows :
Explanation of the formation of Sun. The sun is a star. The sun was formed about 5000 million years ago from the clouds of mainly hydrogen gas, some helium and dust. The over dense and cold cloud of hydrogen gas contracted (shrank) under its own gravitational force to form a huge, dark ball of hydrogen called protostar. As the protostar went on contracting further, the hydrogen molecules present in it collided with one another more frequently. The collisions of hydrogen molecules in the protostar raised its temperature greatly which started the nuclear fusion reactions. The nuclear fusion reaction in which hydrogen was converted into helium, produced a tremendous amount of energy due to which protostar began emitting heat and light, and became the sun (which is a star).
Q4. If the distance of the star is estimated at 6 light years then calculate the reduction factor for the radiations received per unit area per second on the earth.
Ans4. Using the relation E = L/4R2
Taking R as 1.496 x 1011m
E = L/4 x (1.496 x 1011)2 .... (i)
Taking R as 6 light years
i.e., 6 x 9.46 x 1015 m
then E' = L/4 x (6 x 9.46 x 1015)2 ..... (ii)
Dividing equation (ii) with (i), we get
E'/E = [L/4 x (6 x 9.46 x 1015)2 x 4 x (1.496 x 1011)2/L]
= 6.94 x 10-12.


Five mark questions with answers
Q1. Derive an expression connecting the mass of a binary star system with its common period of revolution.
Ans1. Mass of a star: Kepler's third law of planetary motion can be used for deriving an expression for the mass of a star. For this we should know a star which revolves around that star such that both stars revolve along circular paths having common centre. Such stars are known as binary stars. Centripetal force required for circular motion of star is provided by the gravitational attraction between the two,
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[(GM1M2/r2) = (M2v22/r2)] .....(i)
From definition of centre of mass,
M1r1 = M2r2 or r2 = M1r1/M2 ..... (ii)
[Where M1, M2 are masses of the stars; r1, r2 are radii of revolution of stars; v2 is the speed of the revolution of second star and G is the gravitational constant]
But r = r1 + r2 or r1 = r - r2
Putting r1 = r - r2 in (ii)
r2 = (M1/M2)(r1 - r2)
or r2 = (M1/M2)r - (M1/M2)r2
or r2 + (M1/M2)r2 = (M1r/M2)
or r2[1 + (M1/M2) = (M1/M2)r]
or r2(M2 + M1)/M2 = (M1/M2)r
or r2 = rM1/(M1 + M2) .... (iii)
Let T be common time period.
Using (v2 = 2r2/T), equation (i) can be written as
GM1M2/r2 = M2(2r2/T)2/r2
or GM1/r2 = 42r2/T2
Putting value of r2 from equation (iii) we get
GM1/r2 = (42/T2) x M1r/(M1 + M2)
or (M1 + M2) = 42r3/T2G ........(iv)
If masses (M1 + M2) are taken in terms of 1 solar mass, r in 1 AU and T in one year then above relation becomes G = 42. Substituting G as 42, relation (iv) becomes 
(M1 + M2) = r3/T2.
Q2. What is the source of energy inside a star? How can the size of a star be measured?
Ans. (Try yourself).
Q3. a) A galaxy has 3.5 x 1011 stars each of one solar mass. How long will a star take to complete one revolution when its distance from galactic centre is 60000 light years.
b) Luminosity of a star is 12,000 times that of the sun and its surface temperature is 4000 K. If the sun has surface temperature of 6000 K, compare the radius of the star with that of the sun.
Ans. (Try yourself).
