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PH 221 Quiz # 03 (10 pts) Name Solution 

 

 
A charge (QA = −56.9 μC) is located a distance (d = 3.45 x 10−4 m) away from a second charge 
(QB = +23.9 μC).  What is the electrical potential energy between these two charges? 
 
A. +3.54 x 104 J B. −1.07 x 108 J C. +1.07 x 108 J  D. −𝟑. 𝟓𝟒 𝐱 𝟏𝟎𝟒 𝐉  

 

 

𝑼𝒆𝒍 =
𝑸𝑨𝑸𝑩

𝟒𝝅𝜺𝟎𝒅
=

(−𝟓𝟔. 𝟗 𝒙 𝟏𝟎−𝟔 𝑪)(+𝟐𝟑. 𝟗 𝒙 𝟏𝟎−𝟔 𝑪)

𝟒𝝅 (𝟖. 𝟖𝟓 𝒙 𝟏𝟎−𝟏𝟐  𝑪
𝟐

𝑵𝒎𝟐⁄ ) (𝟑. 𝟒𝟓 𝒙 𝟏𝟎−𝟒 𝒎)
=

−𝟏. 𝟑𝟔𝟎 𝒙 𝟏𝟎−𝟗 𝑪𝟐

𝟑. 𝟖𝟑𝟕 𝒙 𝟏𝟎−𝟏𝟒  𝑪
𝟐

𝑱⁄
 

 

𝑼𝒆𝒍 = −𝟑. 𝟓𝟒 𝒙 𝟏𝟎𝟒 𝑱 
 
So, the correct answer is D ! 

 
At a point in space the electric potential is found to be (V1 = −97.5 V) . While at another point in 
space the electric potential is (V2 = +43.1 V).  What is the work done by the electric field if an 
object with a charge (QA = +7.23 C) is moved from V1 to V2? 
 
A. +393.3 J B. +1017. J C. −𝟏𝟎𝟏𝟕. 𝐉  D. −393.3 J  

 

 

𝑾𝒇𝒊𝒆𝒍𝒅 = −∆𝑼 = −𝑸𝑨∆𝑽 = −𝑸𝑨(𝑽𝟐 − 𝑽𝟏) = −(+𝟕. 𝟐𝟑 𝑪)(+𝟒𝟑. 𝟏 𝑽 − (−𝟗𝟕. 𝟓 𝑽)) 

 
𝑾𝒇𝒊𝒆𝒍𝒅 = −(+𝟕. 𝟐𝟑 𝑪)(+𝟏𝟒𝟎. 𝟔 𝑽) = −𝟏𝟎𝟏𝟔. 𝟓 𝑱 = −𝟏𝟎𝟏𝟕. 𝑱 

 
So, the correct answer is C ! 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

As shown on the left, two charges are on a line  
(dAB = 4.00 x 10−3 m) .  Charge (QA = +5.00 μC) is at the top 
and Charge (QB = −3.00 x 10−3 m) . A point P is located a 
distance (dBP = 3.00 x 10−3 m) to the right of Charge QB.  What 
is the total electric potential (VP) found at point P? 

 

 
A. +2.25 x 106 V B. 𝟎. 𝟎𝟎 𝐕 C. +1.80 x 107 V  D. −1.20 x 109 V  

 

 

𝑽𝑷 = 𝑽𝑷𝑨 + 𝑽𝑷𝑩 =
𝑸𝑨

𝟒𝝅𝜺𝟎𝒅𝑨𝑷
+

𝑸𝑩

𝟒𝝅𝜺𝟎𝒅𝑩𝑷
=

𝑸𝑨

𝟒𝝅𝜺𝟎√𝒅𝑨𝑩
𝟐 + 𝒅𝑩𝑷

𝟐

+
𝑸𝑩

𝟒𝝅𝜺𝟎𝒅𝑩𝑷
 

 

𝑽𝑷 =
+𝟓. 𝟎𝟎 𝒙 𝟏𝟎−𝟔 𝑪

𝟒𝝅 (𝟖. 𝟖𝟓 𝒙 𝟏𝟎−𝟏𝟐  𝑪
𝟐

𝑵𝒎𝟐⁄ ) (√(𝟒. 𝟎𝟎 𝒙 𝟏𝟎−𝟑 𝒎)𝟐 + (𝟑. 𝟎𝟎 𝒙 𝟏𝟎−𝟑 𝒎)𝟐)

+
−𝟑. 𝟎𝟎 𝒙 𝟏𝟎−𝟔 𝑪

𝟒𝝅 (𝟖. 𝟖𝟓 𝒙 𝟏𝟎−𝟏𝟐  𝑪
𝟐

𝑵𝒎𝟐⁄ ) (𝟑. 𝟎𝟎 𝒙 𝟏𝟎−𝟑 𝒎)
 

 

𝑽𝑷 = +𝟖. 𝟗𝟗 𝒙 𝟏𝟎𝟔 𝑽 + (−𝟖. 𝟗𝟗 𝒙 𝟏𝟎𝟔 𝑽) = 𝟎. 𝟎𝟎 𝑽 
 
So, the correct answer is B ! 

 
An external force does work (Wext = +6.26 x 10−4 J) on a charge (Q = +5.87 μC) which is initially 
at rest (KA = 0.00 J)at point A.  The work brings the charge to point B where the charge now has a 
kinetic energy (KB = +1.43 x 10−3 J) .  What is the change in potential going from point A to point 
B? 
 
A. −𝟏𝟑𝟕. 𝐕 C. −350. V 
    
B. +137. V D. +350. V 

 

 
𝑾𝒆𝒙𝒕 = ∆𝑬 = ∆𝑼 + ∆𝑲 = 𝑸∆𝑽 + ∆𝑲 

 

∆𝑽 =
𝑾𝒆𝒙𝒕 − ∆𝑲

𝑸
=

+𝟔. 𝟐𝟔 𝒙 𝟏𝟎−𝟒 𝑱 − (+𝟏. 𝟒𝟑 𝒙 𝟏𝟎−𝟑 𝑱)

+𝟓. 𝟖𝟕 𝒙 𝟏𝟎−𝟔 𝑪
=

−𝟖. 𝟎𝟒 𝒙 𝟏𝟎−𝟒 𝑱

+𝟓. 𝟖𝟕 𝒙 𝟏𝟎−𝟔 𝑪
= −𝟏𝟑𝟕.𝑽 

 
So, the correct answer is A ! 

 
 



 
Two conducting plates are shown on the right.  The distance 
between the two plates is given as d = 7.16 x 10−3 m .  The 

electric field is found to be E0
⃗⃗⃗⃗ = 5.61 x 104  N C⁄  (−i)̂ .  

What is the change in voltage going from the left plate to the 
right plate? 

  

 
A. −7.84 x 106 V C. +7.84 x 106 V 
    
B. −4.02 x 102 V D. +𝟒.𝟎𝟐 𝐱 𝟏𝟎𝟐 𝐕 

 

 

𝑬 = −
∆𝑽

∆𝒅
 

Solve for the change in voltage 
 

∆𝑽 = −𝑬𝟎𝒅 = −(𝟓. 𝟔𝟏 𝒙 𝟏𝟎𝟒  𝑵 𝑪⁄ )(𝟕. 𝟏𝟔 𝒙 𝟏𝟎−𝟑 𝒎) = −𝟒𝟎𝟏. 𝟕 𝑽 

 
This implies that going in the direction of the Electric field (i.e. from right to left as indicated in 
picture, the change in voltage is −𝟒𝟎𝟐.𝑽, but question is going from left to right, so actual answer 
is  

𝑽 = +𝟒𝟎𝟐. 𝑽 
 
So, the correct answer is D ! 
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