
Quiz on Astrophysics: World of Physics, Spring 2012, IISER Pune Each question carries 2
points

1. Find the period of a satellite revolving around the Moon, 100 km above the Moon’s surface. You can
assume that the Moon is far more massive than the satellite.

(a) 57 min

(b) 118 min Right answer: Start with v2 = GMmoon/r, where r = Rmoon + 100 km. Use
gmoon = GMmoonR

−2
moon to get T 2 = 4π2 r3 g−1

moonR
−2
moon), where T is the rotational period

of the satellite.

(c) 100 min

(d) 86 min

2. Star A has a surface temperature of 4000 K while star B is 40,000 K on its surface. Assuming that
both have the same radius, indicate all the statements that are true:

(a) Star B is more luminous than A (integrated over all wavelengths) True, from Stefan’s law

(b) Star A emits more at infrared wavelengths than star B True, from Wein’s displacement law

(c) The wavelength at which the emission of star B peaks is “redder” than the corresponding wave-
length for star A False, from Wein’s displacement law

(d) The radiation spectrum of star B peaks in the infrared range (Hint: The surface of the Sun is
≈ 6000 K) False, from Wein’s displacement law; the Sun is predominantly yellow, and
a body hotter than the Sun would radiate at a peak wavelength that is shorter than
yellow.

3. Star A and Star B have the same radius and temperature. Star A is is situated at a distance dA from
the Earth and star B is at a distance dB from the Earth; dA < dB . An observer has built a telescope
to observe star A; lets call it telescope A. (S)he now wants to build a new telescope B to observe star
B, and wants to collect the same number of photons as telescope A does while observing star A. What
should be the ratio of the collecting area of telescope B to that of telescope A?

(a) dA/dB

(b) d2
A/d

2
B

(c) d2
B/d

2
A Correct answer, since power per unit area varies as distance−2

(d) dB/dA

4. It is observed that the rotational velocity of stars in a galaxy about a point A is proportional to r,
where r is the distance from A. This implies that the mass density of matter in the galaxy varies as

(a) r

(b) is concentrated at the point A

(c) r2

(d) r3 Correct answer, from v2 = GM(r)/r. For v ∝ r, M(r) ∝ r3. I realize that some
students might have interpreted the term “rotational velocity” to be ω = v/r, in which
case M(r) would need to be ∝ r5. If anybody has given this answer (or indicated “none
of the above”), they will get points.

5. Consider a simple pendulum whose bob is on its way down from the highest point. At the lowest point
(i.e., when the suspending string is exactly vertical) someone cuts the string. What happens to the
bob?

(a) The bob travels along a trajectory that remains exactly horizontal

(b) The bob travels along a trajectory that eventually curves downwards Correct answer; at the
bottom of the trajectory, the initial velocity of the bob is exactly horizontal. Its
subject to the Earth’s downward gravity, of course, so the trajectory eventually curves
dwonwards
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(c) The bob travels along a trajectory that eventually curves upwards

(d) The bob travels along a trajectory that oscillates

Useful Information

• Mass of the Earth 5.97 ×1024 kg

• Radius of the Earth 6.4 ×106 m

• Mass of the Sun 1.99 ×1030 kg

• Radius of the Moon 1.7 ×106 m

• G = 6.67× 10−11 m3 kg−1 s−2

• Acceleration due to gravity on the Earth 9.8 m s−2

• Acceleration due to gravity on the Moon 1.6 m s−2

• Wein’s displacement law: the wavelength at which blackbody radiation peaks is inversely proportional
to the temperature of the blackbody

• Stefan-Boltzmann law: the total power per unit area radiated by a perfect blackbody is proportional
to the fourth power of its temperature.
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