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E I N       T I N S 

Electric potential
 

In Physics 

قديما كانت تمثل الفيزياء رعبا للطالب أما الآن  

 اسلوب جديد لعرض الفيزياء بعيدا عن التعقيد 



 أ/ عبدالرحمن عصام

 

 

 اينشتاين في الفيزياء

0509886279 2 

  
 

 
 

                      

 

 

 

 

 

 

 

 

 

                      
 

 

 

 

 

 
 

                                                  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

UNIT 3 Electric potential

Chapter 3 

ف الجهد الكهربي  يتعر3.2  

جهد  تساوي ال  وطخطو  حاسط 3.3

 لفة  تخمجهد الكهربائي للتوزيعات ال لا 3.4

 ايجاد المجال الكهربائى من الجهد الكهربائى  3.5

Electric potential

 

ئية رباطاقة الوضع الكه 3.1  

 طية قمن الشحنات الن مطاقة الوضع الكهربائية لنظا 3.6

ثة ة الثالاختبار علي الوحد  



 أ/ عبدالرحمن عصام
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F  a  b 

 

  

𝑾𝒂→𝒃  = ∫ 𝑭⃗⃗ ⋅ ⅆ𝑳⃗⃗ 
𝒃

𝒂

 

 

𝐹  =  𝑞𝐸  
 

𝑊𝑎→𝑏   =  𝐹ⅆ =  𝑞𝐸ⅆ 
 

 “.

: ΔU

 

𝑊𝑎→𝑏  = −(𝑈𝑏 −  𝑈𝑎)  =  −𝛥𝑈 

 
:

,:

𝑈𝑏 −  𝑈𝑎 = −∫ 𝐹 ⋅  ⅆ𝑠 
𝑏

𝑎

= −𝑞𝐸𝑢𝑛𝑖𝑓𝑜𝑟𝑚(𝑦𝑏 −  𝑦𝑎) 

 
𝜟𝑼𝒂−𝒃  =  𝑼𝒃 –  𝑼𝒂 =  − 𝒒 𝑬 𝒅 

 

  

   

  U 

   

  U 

  

  

 

  

1 

 

 𝜟𝑼𝒂−𝒃   

𝒒 

𝑬  

𝒅  

 



 أ/ عبدالرحمن عصام
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. 

 

 

 

 

𝑊 =  𝑞𝐸 •  ⅆ =  𝑞𝐸ⅆ𝑐𝑜𝑠𝜃  

  

  (θ = 0°)  

 

W = qEd. 

 

 

 
 
 

 

 

 
 

 

 

 
 

 

  (θ = 180°) 

  

W = -qEd. 

 

 

 
 

 
 

 

 
 

 

 

 

:

 

1.  J500 V20 

 

ⓐ 0.04 C   ⓑ 12.5 C  ⓒ  20 C  ⓓ none of these  

 

 

2. C10ABJ50 

(A)B 

ⓐ 500 V  ⓑ 50 V  ⓒ  5 V  ⓓ 0.5 V  

 
3. A−50 𝑉B+50 𝑉 

ⓐ  J 17-+1.6×10 ⓑ J.  17-1.6×10-  ⓒ Zero  ⓓ  none of these  

 

4. 500V 

ⓐ 500 J   ⓑ J. 19-+1.6×10   ⓒ J.  17-+8.0×10  ⓓ zero  

 

5. 500 𝑉 

ⓐ m/s  52.2×10  ⓑ m/s  53.1×10  ⓒ m/s  109.6×10 ⓓ zero  

6. V9.0  188.5×10 

 

ⓐ  12 J  ⓑ  7.7 J   ⓒ  1.4 J  ⓓ 1.1 J   

 

 

 

 



 أ/ عبدالرحمن عصام
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: ΔV

”“.

𝛥𝑉 =
𝛥𝑈

𝑞
 

𝑈 =  −𝑊  

➢  

➢ (1 𝑉 =  1 𝐽/𝐶) 

➢ 

➢  

➢  

➢  

➢  

 

 

 

 

∆𝑉 =  𝑉𝑓 −  𝑉𝑖 =  𝑉𝐵 −  𝑉𝐴 

 

 

 q  q0  r 

 

 

𝐹 =
𝑘𝑞1𝑞2

𝑟2
       

𝑊𝑎→𝑏   =  𝐹ⅆ 

𝑈 = 𝑊𝑎→𝑏   =
𝑘𝑞1𝑞2

(𝑟𝑓 − 𝑟𝑖)
       

  

𝑉 =
𝑊

𝑞
→

𝑘𝑞

(𝑟𝑓 − 𝑟𝑖)
       

 

𝑉 =  
𝑘𝑞

𝑟
 

 q  r

 

 
 

𝑉 =  𝐾 ∑
𝑞

𝑟
= 𝐾(

𝑞1

𝑟1
+

𝑞2

𝑟2
+

𝑞3

𝑟3
) 

2,4 
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Where 𝐸 =
𝐹

𝑞

𝑉 =
𝑊

𝑞
→

𝐹. ⅆ

𝑞
→ 𝐸. ⅆ 

 

𝑉 = 𝐸. ⅆ 

𝐸 =
𝑉

ⅆ
 

 ( N/C  V/m)

:

 ( Jule/Coulomb).

.

.

𝑊 =  𝑞𝑉 =  1. 6 ×  10−19𝑗𝑜𝑢𝑙𝑒𝑠 =  1 𝑒𝑉 

 

”“.

.

.

.

. 

 

: 

  

   

1  
 

 

2  
  

3    
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 :

7. .  

 q = 7.00 nC p.

 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 
8.  (+2.0 μC)  x,( x = + 6.0 cm). 

 (+8.0 μC)  (+8.0 μC) ( x = 0.0 ). 

 ( x = + 15 cm).

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 
9. 20 𝑉

5000 𝑉/𝑚.
A. .

B. .

C. .

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 
10.  ( 𝐴  𝐵)4 × 104𝑉/𝑚.  

: 

A.  A  B.

B.  B  A. 

C.  A  B.

D.  B  A.  

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 



 أ/ عبدالرحمن عصام
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11. 450 𝑉 . 

 

 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 
12. 

A.  ( A)

B.   ( 𝐴  𝐵)

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 
13.  ” a“ .

A.  q

B.  ” b“

 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 
14. ” a“  C)8 -2.0×10-(q1=  C).  8-(q2= +2.0×10 

A.  ” a“. 

B.  q2  ”b“  ”a“. 

 

 

 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 
15. +180 𝑉 −60.0 𝑉 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 
 



 أ/ عبدالرحمن عصام
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16.  q  ”b“  ”a“ .

A. .

B.  C)12-(1.6×10 ”b“  ”a  

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 
17. 22200 𝑘𝑒𝑉  

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 
18.  𝑞1 =  +1.50 𝜇𝑐  (0,8) m, 𝑞2 =  +2.50 𝜇𝑐 

(0, 0) m 𝑞3 =  −3.50 𝜇𝑐, (6,0)m. 

 P  

 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 
19. q1q2q31.20 𝑚.

:

A.  𝑞1 =  1.00 𝜇𝐶𝑃

B.  𝑞2 =  2.00 𝜇𝐶𝑄

C.  𝑞3 =  3.00 𝜇𝐶𝑅

D. , 1𝑞 , 𝑞2, 𝑞3.

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………

 

 



 أ/ عبدالرحمن عصام
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20. 10.0 𝑉 

.

a. 

b. 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 
21. +200.0 𝑉 −100.0 𝑉. 1.00 𝑐𝑚. 

22. .

A. .

B. 

 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 
23.  𝑞1 =  2.00𝜇𝐶   𝑞2 =  − 6.00𝜇𝐶 (0, 3.00)m 

 

 P, (4.00, 0) m

𝑞3 =  3.00𝜇𝐶 P

24.  q3=\3.00\mu C  P 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………… 
d=15cm

 

………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………… 

25.  P 

 P

………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………… 



 أ/ عبدالرحمن عصام
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:

26. C 8-7×10cm5 

 

ⓐ V  41.3 × 10- ⓑ V  41.3 × 10 ⓒ V 5 7.0 × 10  ⓓ  V 46.3 × 10- 

 

27.  

ⓐ  ⓑ  ⓒ  ⓓ  

 

28.   

ⓐ𝑛𝑒𝑤𝑡𝑜𝑛   ⓑ volt  ⓒ electron-volt  ⓓ farad  

 

29. A

B 

ⓐ A ⓒ  

ⓑ B ⓓ  

 

30.  

ⓐ  ⓒ  

ⓑ  ⓓ  

 

31.  

ⓐ  ⓒ  

ⓑ  ⓓ  

 

32.  

ⓐ  ⓒ  

ⓑ  ⓓ  

 

33. v500 𝑉2000 𝑉,

 

ⓐ 1v   ⓑ 2v   ⓒ 4v   ⓓ 16  

 

34. 

 

ⓐ a coulomb.  ⓑ a proton-volt.  ⓒ an electron-volt  ⓓ a joule.   

 
35. 2.0m100V4.0m ؟ 

ⓐ  25 v ⓑ 50 v  ⓒ 200 v  ⓓ  400 v 

 

m2.0−100 𝑉m4.0

 

ⓐ -25 v   ⓑ -200 v  ⓒ -50 v  ⓓ  -400 v  

 



 أ/ عبدالرحمن عصام
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36. 3.0VQ

Q 

ⓐ  zero   ⓑ 12 v  ⓒ 3 v   ⓓ 9 v  

 

37.  3.0VQ

Q 

 

ⓐ  zero   ⓑ 12 v  ⓒ 3 v   ⓓ 9 v  

 

38. ABA−20 𝑉

B+20𝑉 : 

ⓐ  ⓒ B 

ⓑ B ⓓ A 

 

39.    ( d) 

   

   

ⓑ   

ⓒ   

ⓓ   

40. . 

 

ⓐ 2.1 × 105 𝑉 ⓑ 4.5 × 105 𝑉 ⓒ 6.3 × 105 𝑉 ⓓ 7.2 × 105 𝑉 

 

41.  

 

ⓐ   ⓑ  ⓒ  ⓓ . 

 

42.  

ⓐ   ⓑ  ⓒ  ⓓ . 

 



 أ/ عبدالرحمن عصام
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➢ .

➢ .

➢ .

➢ .

➢  ΔV = 0  W = 0 . 

 
 

➢ 

➢  E  ΔV E 

➢ 

➢  

➢   

 

  

  
  

 

 
 

 

 

2 



 أ/ عبدالرحمن عصام
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J  

 

1

2

3

𝑊 =  𝑞𝐸ⅆ 𝑐𝑜𝑠 𝜃𝜃 =  90

 

 

43.  

 

44.  

ⓐ  ⓒ 

 

ⓑ 
 

ⓓ 

 

45.  

ⓐ A  ⓑ B  ⓒ C ⓓ A&B 

 

ⓐ A  ⓑ B  ⓒ C ⓓ A&B 

46.  

ⓐ 

 

ⓒ 

 

ⓑ 

 

ⓓ 

 

  J  

ⓐ   

ⓑ   

ⓒ   

ⓓ   



 أ/ عبدالرحمن عصام
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47. . 

ⓐ 

 

ⓒ  

ⓑ 

 

ⓓ 

 

 

 

 

 

E

 ( A)  ( B) 

 ( A)  ( B)  

𝑾𝒂→𝒃  = ∫ 𝑭⃗⃗ ⋅ ⅆ𝒔⃗ 
𝒃

𝒂

= ∫ 𝒒𝑬⃗⃗ ⋅ ⅆ𝒔⃗ 
𝒃

𝒂

 

𝒒

𝑽𝒂 − 𝑽𝒃  = −∫ 𝑬⃗⃗ ⋅ ⅆ𝒔⃗ 
𝒃

𝒂

𝒅𝑽 = −𝑬⃗⃗ ⋅ ⅆ𝒔⃗  

𝑬⃗⃗ =
𝒅𝑽

𝒅𝒔⃗ 
 

 

𝑬⃗⃗  =  −𝛻⃗⃗  𝑉 

 

𝑬⃗⃗  =  − (
𝜕𝑉

𝜕𝑥
 𝑥̂ +

𝜕𝑉𝜕

𝑦
𝑦̂ +

𝜕𝑉

𝜕𝑧
𝑧̂) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 5 
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48. (𝑉(𝑥,𝑦,𝑧)  =  8𝑥2 − 9𝑦2 + 5𝑧2) 

x y z? 

ⓐ  x ⓑ y  ⓒ z ⓓ x&y&z 

 

49. (𝑉(𝑥,𝑦,𝑧)  =  8𝑥 − 9𝑦 + 5𝑧2) 

x y z? 

ⓐ  x ⓑ y  ⓒ z ⓓ x&y&z 

 

50. 𝑉(𝑥,𝑦,𝑧)  = 3𝑥 −  6𝑦 +  2𝑧 

P(0,0,0) 

ⓐ  0 ⓑ 7  ⓒ 1  ⓓ 6 

51.  𝑉(𝑥,𝑦)   =  3𝑥 —  2𝑦2

 x 1،2 

ⓐ 5 V/m ⓑ -6 V/m ⓒ -4 V/m ⓓ 8 V/m  

 

52.  𝑉(𝑥,𝑦)   =  3𝑥 —  2𝑦2

 Y 1،2 

ⓐ 5 V/m ⓑ -6 V/m ⓒ -4 V/m ⓓ 8 V/m  

53. 𝑉(𝑥, 𝑦, 𝑧) = 3 𝑥2 + 8𝑦 − 6𝑧

+2. 0 𝑚 , −2. 0 𝑚 , −1. 0 𝑚

 

ⓐ  6 𝑉/𝑚 ⓑ 31. 0 𝑉/𝑚   ⓒ 27.6 𝑉/𝑚  ⓓ 14. 0 𝑉/𝑚  

54. 𝑉(𝑥, 𝑦, 𝑧) = 3 𝑥2 + 8𝑦 − 6𝑧

+2. 0 𝑚 , −2. 0 𝑚 , −1. 0 𝑚

 

ⓐ  6 𝑉/𝑚 ⓑ 31. 0 𝑉/𝑚   ⓒ 27.6 𝑉/𝑚  ⓓ 14. 0 𝑉/𝑚  

55.   

𝑽 =  +𝑨𝒙𝟐𝒚 −  𝑩𝒙𝒚𝟐

.3and B = 8.00 V/m3 5.00 V/mA = 

 x = 2.00 m, y = 0.400 m, and z = 0 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………………………
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56. VA

𝑽(𝒙,𝒚,𝒛) = 𝑨(𝒙𝟐 − 𝟑𝒚𝟐 +  𝒛𝟐)

A. 𝑬⃗⃗ 

B. 1.50 C

(𝑥, 𝑦, 𝑧) =  (0, 0, 0.250 𝑚)J 5-6.00×10A

C. (0, 0, 0.250 )𝑚 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

 
57. 2.50 µ𝑔1.00 µC𝑥 = 2.00 𝑚

𝑉(𝑥) = (2.00𝑉/𝑚2)𝑥2– (3.00𝑉/𝑚3)𝑥3 

A. x = 2.00 𝑚  ؟ 

B.  

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

 

 

 

 

 

 

𝑈  = 𝑘
𝑞1𝑞2

𝑟
 

𝑈  = 𝑘(
𝑞1𝑞2

𝑟12
 +  

𝑞1𝑞3

𝑟13
+

𝑞2𝑞3

𝑟23
)    

 
58. 

 

ⓐ   ⓑ  ⓒ  ⓓ . 

 

59. dU 
𝑑

2
 

60. 

ⓐ U/4  ⓑ 𝑈/2 ⓒ 2𝑈 ⓓ 4𝑈  

 

6 
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61.  𝑞 =  50𝜇𝐶 m5.0

  

ⓐ 4.5J  ⓑ 0.9J ⓒ 0.2J ⓓ 2.5J 

1. 0.54

33cm,  

 

ⓐ 1.7 µC ⓑ 4.3 µC ⓒ 2.6 µC ⓓ 2.0 µC 

qQQa

q 

………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………… 

 

Q

L 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………… 

(+ 4. 0 𝜇𝐶) (12 𝑐𝑚) 

 

………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………… 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


