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PH 220 Quiz # 07 (10 pts) Name Solution 

 

 
Ganymede is the largest Moon in the Solar System.  It orbits Jupiter with a period of 7.155 days =
6.182 x 105s.  The mass of Ganymede is known to be 1.482 x 1023 kg.  It has an orbit with a radius 
of 1.070 x 109 m .  What is the mass of Jupiter using this information? 
 
A. 7.91 x 1026 kg C. 1.10 x 1024 kg 
    
B. 𝟏. 𝟗𝟎 𝐱 𝟏𝟎𝟐𝟕 𝐤𝐠 D. 4.81 x 1025 kg 

 

 
Newton’s form of Kepler’s third law is  

𝑻𝟐 =
𝟒𝝅𝟐

𝑮𝒎𝑱𝒖𝒑𝒊𝒕𝒆𝒓
𝒓𝟑 

Solve for mass of Jupiter 

𝒎𝑱𝒖𝒑𝒊𝒕𝒆𝒓 = (
𝟒𝝅𝟐

𝑮
)

𝒓𝟑

𝑻𝟐
= (

𝟒𝝅𝟐

𝟔. 𝟔𝟕 𝒙 𝟏𝟎−𝟏𝟏𝑵𝒎𝟐

𝒌𝒈𝟐⁄
)

(𝟏. 𝟎𝟕𝟎 𝒙 𝟏𝟎𝟗𝒎)𝟑

(𝟔. 𝟏𝟖𝟐 𝒙 𝟏𝟎𝟓)𝟐
= 

 

𝒎𝑱𝒖𝒑𝒊𝒕𝒆𝒓 = (𝟓. 𝟗𝟏𝟗 𝒙 𝟏𝟎𝟏𝟏𝒌𝒈𝒔𝟐

𝒎𝟑⁄ )
𝟏. 𝟐𝟐𝟓 𝒙 𝟏𝟎𝟐𝟕𝒎𝟑

𝟑. 𝟖𝟐𝟐 𝒙 𝟏𝟎𝟏𝟏𝒔𝟐
= 𝟏. 𝟗𝟎 𝒙 𝟏𝟎𝟐𝟕 𝒌𝒈 

 
So, the correct answer is B ! 

 
A neutron star has a mass of 3.98 x 1030 kg.   The radius of the star is 1.10 x 104 m.  What is the 
value of the acceleration of gravity at the surface of the neutron star? 
 
A. 2.03 x 10−33  m s2⁄  C. 𝟐. 𝟏𝟗 𝐱 𝟏𝟎𝟏𝟐  𝐦

𝐬𝟐⁄  

    
B. 2.41 x 1027  m s2⁄  D. 2.41 x 1016  m s2⁄  

 

 

𝒈 =
𝑮𝒎

𝑹𝟐
=

(𝟔. 𝟔𝟕 𝒙 𝟏𝟎−𝟏𝟏𝑵𝒎𝟐

𝒌𝒈𝟐⁄ ) (𝟑. 𝟗𝟖 𝒙 𝟏𝟎𝟑𝟎 𝒌𝒈)

(𝟏. 𝟏𝟎 𝒙 𝟏𝟎𝟒 𝒎)𝟐
= 𝟐. 𝟏𝟗 𝒙 𝟏𝟎𝟏𝟐  𝒎

𝒔𝟐⁄  

 
So, the correct answer is C ! 

 
 
 
 



A ball has a mass of 0.145 kg and the ball is thrown with an initial velocity upward with a value of 
16.3 m s⁄ , which allows the ball to reach a height of 13.6 m before the ball momentarily stops and 
then begins to fall back to the ground.  How much work did gravity do on the ball as it traveled to the 
high point above the ground? 
 
A. +32.1 J C. +19.3 J 
    
B. −32.1 J D. −𝟏𝟗. 𝟑 𝐉 

 

 

𝑾 = 𝑭𝑮𝒓𝒂𝒗
⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗  ⃗ ∙ 𝑺𝒚

⃗⃗⃗⃗ = 𝒎𝒈𝒉 𝐜𝐨𝐬(𝟏𝟖𝟎°) = −𝒎𝒈𝒉 = −(𝟎. 𝟏𝟒𝟓 𝒌𝒈) (𝟗. 𝟖𝟎 𝒎
𝒔𝟐⁄ ) (𝟏𝟑. 𝟔 𝒎) 

 
𝑾 = −𝟏𝟗. 𝟑 𝑱 

 
So, the correct answer is D ! 

 

 
A mass (m = 12.3 kg) is pulled by a force (P = 103. N @43.7° above horizontal), which moves the 
mass a distance (S = 65.4 m).  How work is done by the P force? 
 
A. +𝟒𝟖𝟕𝟎 𝐉 B. +4650 J C. −4870 J  D. −4650 J  

 

 

𝑾 = �⃗⃗� ∙ �⃗⃗� = 𝑷 𝐜𝐨𝐬(𝜽) 𝑺 = (𝟏𝟎𝟑.𝑵) 𝐜𝐨𝐬(𝟒𝟑. 𝟕°) (𝟔𝟓. 𝟒 𝒎) = +𝟒𝟖𝟕𝟎 𝑱 
 
So, the correct answer is A ! 

 
 
 
 
 
 
 



What is the angle between vector A⃗⃗ = 3(i)̂ − 4(j)̂ and vector B⃗⃗ = −5(i)̂ + 12(j)̂ ? 
 
A. 14.0° C. 194. ° 
    
B. 𝟏𝟔𝟔. ° D. 346. ° 

 

 

�⃗⃗� ∙ �⃗⃗� = 𝑨𝒙𝑩𝒙 + 𝑨𝒚𝑩𝒚 = |�⃗⃗� ||�⃗⃗� | 𝐜𝐨𝐬(𝜽𝑨𝑩) 

Solving for 𝐜𝐨𝐬(𝜽𝑨𝑩) 
 

𝐜𝐨𝐬(𝜽𝑨𝑩) =
𝑨𝒙𝑩𝒙 + 𝑨𝒚𝑩𝒚

|�⃗⃗� ||�⃗⃗� |
=

𝑨𝒙𝑩𝒙 + 𝑨𝒚𝑩𝒚

(√𝑨𝒙
𝟐 + 𝑨𝒚

𝟐) (√𝑩𝒙
𝟐 + 𝑩𝒚

𝟐)

 

 

𝐜𝐨𝐬(𝜽𝑨𝑩) =
(𝟑)(−𝟓) + (−𝟒)(𝟏𝟐)

√(𝟑)𝟐 + (−𝟒)𝟐√(−𝟓)𝟐 + (𝟏𝟐)𝟐
=

−𝟔𝟑

√𝟐𝟓√𝟏𝟔𝟗
=

−𝟔𝟑

(𝟓)(𝟏𝟑)
=

−𝟔𝟑

𝟔𝟓
= −𝟎. 𝟗𝟔𝟗 

 

𝜽𝑨𝑩 = 𝐜𝐨𝐬−𝟏(−𝟎. 𝟗𝟔𝟗) = 𝟏𝟔𝟔. ° 
 
So, the correct answer is B ! 
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