
 

 

Answer on Question #64912-Physics-Other 

Part (a) of the figure below shows two charged particles fixed in place on an x axis with separation L. The 

ratio q1/q2 of their charge magnitudes is 36.0. Part (b) of the figure shows the x component Enet,x of their 

net electric field along the x axis just to the right of particle 2. The x axis scale is set by xs = 30.0 cm. 

(a) At what value of x > 0 is Enet, x maximum? (The maximum is not at x = xs.)cm 

(b) If particle 2 has charge −q2 = −3e, what is the value of that maximum? 

 

Solution 

The electric field from a point charge q is  

𝐸 =  𝑘 · (
𝑞

𝑟2
) ·  𝑒𝑟  

𝑘 =  8.988 ∙ 109
𝑁𝑚2

𝐶2
  

𝐸1 =
𝑘𝑞1

(𝑥 − (−𝐿))
2 =

𝑘𝑞1

(𝑥 + 𝐿)2
  

𝐸2 = −
𝑘𝑞2

(𝑥 − 0)2
= −

𝑘𝑞2

𝑥2
 

The total electrical field is  

𝐸𝑛𝑒𝑡,𝑥 = 𝐸1 + 𝐸2 =  
𝑘𝑞1

(𝑥 + 𝐿)2
−

𝑘𝑞2

𝑥2
= 𝑘𝑞2 (

36

(𝑥 + 𝐿)2
−

1

𝑥2
) 

From the sketch (b) the electrical field at 𝑥 =
2

3
𝑥𝑠 =

2

3
30 = 20 𝑐𝑚 = 0.2 𝑚 is zero.  

𝐸𝑛𝑒𝑡,𝑥 = 0 = 𝑘𝑞2 (
36

(0.2 + 𝐿)2
−

1

0.22
) 

36

(0.2 + 𝐿)2
=

1

0.22
 

𝐿 = 1 𝑚. 

(a) For maximum: 



 

 

𝑑𝐸𝑛𝑒𝑡,𝑥

𝑑𝑥
 =  0  

𝑑

𝑑𝑥
[𝑘𝑞2 (

36

(𝑥 + 1)2
−

1

𝑥2
)] = 2 (

1

𝑥3
−

54

(𝑥 + 1)3
) = 0 

1

𝑥3
=

54

(𝑥 + 1)3
 

𝑥 + 1

𝑥
= √54

3
 

𝑥𝑚𝑎𝑥 =
1

√54
3

− 1
= 0.360 𝑚. 

(b)  

Enet,max = 𝑘𝑞2 (
36

(𝑥 + 1)2
−

1

𝑥2
) = 8.988 ∙ 109 ∙ 3 ∙ 1.602 ∙ 10−19 (

36

(0.360 + 1)2
−

1

0.3602
)

= 5.07 ∙ 10−8
𝑉

𝑚
. 
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