
Two 3.0-g spheres are suspended by 8.0-cm-long light strings (see the figure). A uniform electric 

field is applied in the x-direction. If the spheres have charges of −3.  10-8 C and +3.  10-8 C, 

determine the electric field intensity that enables the spheres to be in equilibrium at θ = 10°. 

Solution: 

Condition of equilibrium for a single 

sphere (Newton's second law): 

𝑚𝑔⃗⃗⃗⃗ ⃗⃗ + �⃗� + 𝐹 = 0⃗  

mg - the force of gravity; T - tension 

force; F - the electrostatic force  

Newton's second law on the X-axis: 

𝑥: 𝐹 − 𝑇 sin 𝜃 = 0 

𝑇 sin 𝜃 = 𝐹(1) 

Newton's second law on the Y-axis: 

𝑦: 𝑚𝑔 − 𝑇 cos 𝜃 = 0 

𝑇 cos 𝜃 = 𝑚𝑔(2) 

(1) ÷ (2): 
𝑇 sin 𝜃

𝑇 cos 𝜃
= tan𝜃 =

𝐹

𝑚𝑔
  

𝐹 = 𝑚𝑔 tan𝜃 = 0.003 𝑘𝑔 ∗ 9.8
𝑁

𝑘𝑔
∗ tan 10𝑜 = 0.00518𝑁(3)    

Distance between the two charges: 

𝑟 = 2 ∗ 𝐿 ∗ sin 𝜃 = 2 ∗ 0.08𝑚 ∗ sin 10𝑜 = 0.027𝑚 

If E is the electric field intensity, we can write the force by field intensity and Coulomb's law: 

𝑥: 𝐹 = 𝐹𝑓𝑖𝑒𝑙𝑑 − 𝐹𝑒𝑙𝑒𝑐𝑡𝑟 

𝐹𝑓𝑖𝑒𝑙𝑑 = 𝐸𝑞 

𝐹𝑒𝑙𝑒𝑐𝑡𝑟 =
𝑘𝑞2

𝑟2
=> 

𝐹 = 𝐸𝑞 −
𝑘𝑞2

𝑟2
 

𝐸 =
𝐹

𝑞
+

𝑘𝑞

𝑟2
 

𝐸 =
0.00518𝑁

3 ∗ 10−8𝐶
+

9 ∗ 109 𝑁 ∗ 𝑚2

𝐶2 ∗ 3 ∗ 10−8𝐶

(0.027𝑚)2
= 172666 + 370370 = 5.43 ∗ 105

𝑁

𝐶
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Answer: 𝐸 = 5.43 ∗ 105 𝑁

𝐶
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