
1. If Jupiter has an average temperature of 125 K, at what wavelength is it emitting the most

energy according to Wien`s Law?

Solution 

We know the Wien`s Law bTλ  max , where maxλ  is the peak wavelength, T is temperature of object,

m·K102.898  -3� b  . From hence, if Jupiter has temperature ,125KT   

mm
T
b 53

 -3

max 1032.2100232.0
125K

m·K102.898 �� � � 
�

  O  

Answer: 

m5
max 1032.2 �� O  

2. If a new planet is discovered beyond the orbit Neptune which has a radius of three times the

Earth`s radius and a density of 1200 kg per meter cubed, what is the mass of the new planet in

terms of Earth`s mass?

Solution 

We know that the mass of planet which have radius R  and density ρ  is 

3

3
4 RρπM  . 

The radius of Earth is mkmRe
61037166371 �  . , mass of Earth is kgM e

2410  5.9742� . 

Radius of new planet is mRR e
710911313 �  . , mass of new planet is

� � eMkgm
m
kgM 876.5105096.3109113.11200

3
1416.34 2537

3  � ��
�

 

Answer: 

eMM 876.5 

3. If Phobos has a semi-major axis of 19000 km and Mars has a mass of 0.11 Me (of Earth), what is

its period around Mars in hours? Be careful with your units here.
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We know the third Kepler’s law 
MarsGM
aπT
32

2 4
 , where T  is orbital period of satellite, a  is semi-major

axis of its orbit, EMars MM 110.  is mass of the Mars (mass of satellite (Phobos) is very small 

comparing to mass of the Mars), 2

3
1110676

skg
mG
�

� �. is gravitational constant 

From hence we have 

 

hoursT
ma

kgM

832178600
19000000

1057166 23

.sec

.

  
 

� 

Answer: 

hoursT 8321131078600 .minsec     

4. If Jupiter were really 7.52 AU from the Sun instead of 5.20 AU, what would the affect be on the

energy it gets from the Sun? What would be the effect on its appearance (size and brightness)

from Earth?

Solution 
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The energy( which is emitted from sun) is uniformly distributed on surface of sphere  centered in the

sun. From hence, if Jupiter has semi-major axis ... uaaJ 527 instead ... uaaJ 2050  , it gets energy

from sun 02

2
0

02

2
0

0 4780
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aπ
aπ

EE .   instead  initial 0JE . 

We have, that the observation  appearance of Jupiter depends on distance between Jupiter and Earth. It 

changes between .....).( uauaaaR eJO 5261527  � � (in opposition) and 

.....).( uauaaaR eJc 5281527  � �  (in conjunction) ( ea  is radius of orbit of Earth). 

Initially distance changes between .....).( uauaaaR eJO 204120500  � � and

.....).( uauaaaR eJC 206120500  � �  

From hence, we get that the angular size of Jupiter in opposition will be smaller in 551
204
526

0

.
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times (Jupiters linear radius is very small comparing to the distance between Earth and Jupiter, from

hence it’s angular radius is proportional to distance between Jupiter and Earth), in conjunction it will be

smaller in 371
26
528

0

.
.
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Brightness of Jupiter is proportional to part of solar energy, which is scattered by Jupiter (this part is 

proportional to energy which it gets from sun). Brightness is inversely as the square of distance between 

Earth and Jupiter. 

From hence, in opposition we get Jupiter’s brightness OB  in comparison with  initial value in opposition

0OB   will be smaller as 1990
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, in conjunction  Jupiter’s brightness CB   in 

comparison with  initial value in conjunction  0CB  will be 3490
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Answer: 04780 JJ EE . 

In opposition it’s angular size will be in  551.  times smaller, in conjunction in 371.  times smaller. 

In opposition it’s brightness changes
in comparison with initial value as

1990
0

. 
O
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In conjunction it’s brightness changes
in comparison with initial value

3490
0

. 
C

C

B
B
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