
Solutions to Assignments. PHY 114. Spring 2023

Prb. # ANSWERS 

1 𝐹 =
𝑘𝑒 𝑞1𝑞2

𝑟2
∶  𝑘𝑒 ≅ 1010  𝑁 𝐶2. 𝑚2⁄     ,    𝑟 ≅ 1 𝑚     ,      q1 =  q2 =  1% of charge in person

Say have 100 kg person made of water. 

Water is ~ 10 g/mole   ;   1 mole ≅ 1024 molecules    ;   water molecules have ~10 e-. 

So in 100 kg have 
105  𝑔

10  𝑔/𝑚𝑜𝑙𝑒
 = 104 moles. Which is 1028 atoms, and that gives 1029 charges. 

1% of this is 1027 charges, so q1 = q2 = 1027 e-. 

𝐹 =
1010 10271027 10−19 10−19

12
= 1026 𝑁 

Mass of Earth ~ 1025 kg 

𝐹 = 𝑚𝑔 = 1026 𝑁 

Thus the forces are of the same order of magnitude. 
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note on (a): This example uses q1 = 3q, but the value of 
q1 differs for each person.
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note for (b) that the given value of q may 
vary

In (a), the given mass may vary

In (b), the given value of Q may vary




