
10. ELECTROSTATICS: Work in the electrostatic field and the Gauss’ law - answers 

 
10.1. a) 𝑊 = 𝐸𝑞𝑥;       b) 𝑊 = 0;      c) 𝑊 = 𝐸𝑞𝑥cos𝛼 

10.2. 𝑊 =
𝑘𝑞(√2−2)

2𝑎
(|𝑄1| − |𝑄2|) 

10.3. 𝑊 = 𝑘 (
|𝑞𝐵||𝑞𝐶|

|𝐵𝐶|
+

|𝑞𝐶||𝑞𝐴|

|𝐶𝐴|
−

|𝑞𝐴||𝑞𝐵|

|𝐴𝐵|
) 

10.4.in non-relativistic case: 𝑣 = √
1

4𝜋𝜀0

𝑒2

𝑚𝑒𝑅
;  𝐸𝑝 = −

𝑘𝑒2

𝑅
;  𝐸𝑐 = −

1

2

𝑘𝑒2

𝑅
 

10.5. 𝑣 = √
2𝑘𝑒2

𝑟𝑚𝑒
 

10.6.* 𝑊 =
𝑘𝑄2

2𝑅
 

10.7. 𝑊 =
𝜀0𝑆𝑉2

2𝑑
;  𝑊′ = 𝜀𝑊 

10.8. mass will decrease 

10.9. If R – sphere, ball radius and r – distance from center then: 

a) sphere:   outside 𝐸 =
𝑘𝑄

𝑟2 ;  𝑉 =
𝑘𝑄

𝑟
;  inside 𝐸 = 0;  𝑉 =

𝑘𝑄

𝑅
;  

b) conducting ball:  outside 𝐸 =
𝑘𝑄

𝑟2 ;  𝑉 =
𝑘𝑄

𝑟
;  inside 𝐸 = 0;  𝑉 =

𝑘𝑄

𝑅
 (prove it!); 

c) non-conducting ball:  outside 𝐸 =
𝑘𝑄

𝑟2 ;  𝑉 =
𝑘𝑄

𝑟
;  inside 𝐸 =

𝑘𝑄

𝑅3 𝑟;  𝑉 =
𝑘𝑄

2𝑅
(3 − 𝑟2); 

10.10.  a) 𝐸 = 0;      b) 𝐸 =
𝑘𝑄(𝑟3−𝑅𝑤

3 )

(𝑅𝑍
3−𝑅𝑤

3 )𝑟2 ;      c) 𝐸 =
𝑘𝑄

𝑟2  

10.11.  a) 𝐸 =
𝜌

2𝜀0
𝑟;       b) 𝐸 =

𝜌

2𝜀0

𝑅2

𝑟
 

10.12.  a) 𝐸 = 0;       b) 𝐸 =
𝜌(𝑟2−𝑅𝑤

2 )

2𝜀0

1

𝑟
;      c) 𝐸 =

𝜌(𝑅𝑍
2−𝑅𝑤

2 )

2𝜀0

1

𝑟
 

10.13. 𝐸 =
𝜎

2𝜀𝜀0
; 

10.14. 𝜎 =
2𝜀𝜀0𝑚𝑔 tg𝜃

𝑞
 

10.15. from left to right:   𝐸𝐴 =
1

2𝜀𝜀0
(−|𝜎1| + |𝜎2| − |𝜎3|) ; 𝐸𝐵 =

1

2𝜀𝜀0
(|𝜎1| + |𝜎2| − |𝜎3|) = 0;  

                           𝐸𝐶 =
1

2𝜀𝜀0
(|𝜎1| − |𝜎2| − |𝜎3|);  𝐸𝐷 =

1

2𝜀𝜀0
(|𝜎1| − |𝜎2| + |𝜎3|)  

10.16.* 𝐸 =
𝜌0

2𝜀0
= const; using vectors: 𝐸⃗ =

𝜌0

2𝜀0
𝑟̂ 


