
 

 

Answer on Question #42299-Physics-Electromagnetism 

Three charges are arranged at the vertices of a right-angle triangle as shown, with Q1= 4μC =2Q2, and Q3 = 

- 3 μC.  

[a] Determine the total potential energy of the three-charge system. 

[b] Determine the work done by an external force to move Q2 from its present position to infinity. 

Solution 

 

[a] The initial potential energy, 

𝑈𝑖 = 𝑘
𝑄1𝑄2

𝑟12
+ 𝑘

𝑄1𝑄3

𝑟13
+ 𝑘

𝑄3𝑄2

𝑟32
. 

𝑟32 = 5 ∙ 10−2𝑚, 𝑟12 = 𝑟32 sin 53° = 5 ∙ 10−2𝑚 ∙ 0.8 = 4 ∙ 10−2𝑚, 𝑟13 = 𝑟32 cos 53° = 5 ∙ 10−2𝑚 ∙ 0.6

= 3 ∙ 10−2𝑚. 

𝑘 = 9 ∙ 109
𝑁𝑚2

𝐶2
, 𝑄1𝑄2 = 4μC ∙ 2μC = 8 ∙ 10−12𝐶2, 𝑄1𝑄3 = 4μC ∙ (−3μC) = −12 ∙ 10−12𝐶2, 

 𝑄3𝑄2 = (−3μC) ∙ 2μC = −6 ∙ 10−12𝐶2. 

So 

𝑈𝑖 = 9 ∙ 109 (
8 ∙ 10−12

4 ∙ 10−2
−

12 ∙ 10−12

3 ∙ 10−2
−

6 ∙ 10−12

5 ∙ 10−2
) = −2.88 𝐽. 

[b] After 𝑄2 has been removed to infinity, the potential energy of the remaining charges is 

𝑈𝑓 = 𝑘
𝑄1𝑄3

𝑟13
= −

12 ∙ 10−12

3 ∙ 10−2
∙ 9 ∙ 109 = −3.60𝐽. 

The work done by the external force is given by 

∆𝑊 = ∆𝑈 = 𝑈𝑓 − 𝑈𝑖 = −3.60𝐽 − (−2.88 𝐽) = −0.72𝐽. 

Answer: [a] −𝟐. 𝟖𝟖 𝑱; [b] −𝟎. 𝟕𝟐𝑱. 
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