Chapter 1 Problem 63 |

Given
Psun = 1000 kg/m?

Solution
a) Estimate the diameter of the sun.

From the textbook, the approximate mass of the sun is 10%° kg.
The volume of a sphere is

4 4 1
V= 37 rd = 37 (D/2)3 = i D?

Density equals mass divided by volume; therefore, the mass equals

w D3
6

m=pV =p

Solving for diameter gives

D3_6m
=

D:(6_m)1/3
P

[ 6(10% kg) '
b= ((1000 kg/m3)7r)

D= (19x 10" m)"*=12x10°m

b) Find the distance from the earth to the sun.

The sun subtends 1/2 degree in the sky. Convert this into radians gives

T rad
=0.5° =8.7x 1073
0 05(1800) 8.7x 1077 rad

Assume the earth has a circular orbit around the earth. When the angle is in radians, the relationship
between arc length and radius of the circle is

s=rf
The diameter of the sun is the arc length. Solving for radius gives

S 1.2 x 10°m
r=-

= =1.4x 10"
0 37 x103 rad XA m
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