ASTRONOMY A2Z

Tutorial Model Answers

2.5

Neglecting albedos: 

1.  L( =3.83(1026 Js-1; 1AU = 1.496(1011m = D(
Flux of sunlight on the Moon F( = L(  /(4(D( 2) = 1362 W m-2.

2.   In equilibrium, Lm (F( (Rm2 = 1.3 ( 1016 W

where Lm is the luminosity of the Moon, Rm is the radius of the Moon (1.74 ( 106 m

3.  Take the Earth-Moon distance to be Dm = 3.8 ( 108 m.   The flux of moonshine on the Earth is:

      Fm=Lm/(4(Dm 2) = 7.7 ( 10-3 Wm-2.


4.  If the angular radius of the Moon is ( = 0.25 degrees = 4.4 ( 10-3 radians, the solid angle subtended by the Moon is (m = ((2 = 6 ( 10-5 steradians


5.    The intensity of the Moon, Im = Fm/(m = 118 W m-2 sr-1.

6.    Again, neglecting albedo, the intensity of the paper is the same as the intensity of the Moon.

7.  Energy  =     12 x 10-26     (   ((100/2)2                (       5 ( 60           (     10 ( 106     = 2.83 x 10-12 J.

         (flux density) ( (collecting area) ( (observing time) ( (bandwidth)

8.  Definition: brightness temperature 
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is angular diameter in radians = 9.7x10-5.

So 
[image: image3.wmf]5

9

26

2

9

2

2

2

10

1

.

1

10

38

.

7

10

49

)

10

4

.

1

(

2

2

´

=

´

´

´

=

W

=

-

-

k

c

S

k

c

T

b

n

K.

9.  Vega has apparent magnitude approx 0 (B-V= 0 by definition, since Vega is an A0V star).

Hence m1 - m2 = -2.5log(S1 / S2) ( m = 2.5 log (22) = 1.505.

10.  Distance modulus = m-M = 5 log (D (pc) / 10) = 5 log (1AU/10pc) = -31.57.
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