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1.  

ⓐⓑ  

ⓒⓓ 

2.  

ⓐⓑ  

ⓒⓓ 

3. 3 𝑒𝑒  

 

ⓐ3eⓑ 3e 

ⓒ3eⓓ 3e 

4. 3.5 × 105  

 +3.2×10 −14 C ⓓ − 3.2×10 −14 C ⓒ +5.6×10 −14 C ⓑ -5.6×10 −14 C   ⓐ +8.32𝜇𝜇𝐶𝐶  

ⓐ5.2 × 1013 ⓑ5.20 × 1013 

ⓒ8.32 × 106 ⓓ 8.32 × 106   

5. 2.00C 

ⓐ 2 electron ⓑ electron191.25×10ⓒelectron 19-1.6×10ⓓ electron19 -3.2×10 

6.  

ⓐ C 20 -8.0 × 10  ⓑ C 16-1.6 × 10  ⓒ       C19 -1.6 × 10  ⓓ      C 19-6.4 × 10  13 ×  1010  

ⓐ −20.8 𝑛𝑛𝐶𝐶 ⓑ −6.40 𝑛𝑛𝐶𝐶 ⓒ +8.12 𝑛𝑛𝐶𝐶 ⓓ +20.8 𝑛𝑛𝐶𝐶  
7. A,B  

ⓐ  ⓒ 
 

ⓑ  ⓓ 
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ⓐⓒ
ⓑⓓ

.AB

ⓐAB
 ⓑAB
 ⓒA
 ⓓ AB

.xy

ⓐ
ⓑ
ⓒ
ⓓ
.−11

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

.
…………………………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………………………… 

.𝐶𝐶− 
………………………………………………………………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………………………………… 

.

………………………………………………………………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………………………………. جسمین
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8.  

 

ⓐ ⓒ  

ⓑ ⓓ .

 

9. AB 

ⓐ AB
ⓑA B
ⓒAB

ⓓ AB

 

10. xy 

ⓐY

ⓑ Y

ⓒ X

ⓓX 

11.  C −119.612× 10 

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

12. 104.8× 10 

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

13. 𝐶𝐶 19−3 × 10  

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

14.  

 

………………………………………………………………………………………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………………………….
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✓  

✓  

✓ 𝐹𝐹12 =  −𝐹𝐹21 
 

    

Check   

C 410×2.0-C 4-10×8.00.30 m 

 

 

fe=?                                                                                                  q1 = -2.0×104 C 

C 4-10×= 8.02q 

r = 0.30 m  

.2/C2N.m 910×K =9.0 

 

 𝒇𝒇𝒆𝒆  =   𝑲𝑲 𝒒𝒒𝟏𝟏 𝒒𝒒𝟐𝟐𝒓𝒓𝟐𝟐 =    𝟗𝟗. 𝟎𝟎 × 𝟏𝟏𝟎𝟎𝟗𝟗  × 𝟐𝟐. 𝟎𝟎 × 𝟏𝟏𝟎𝟎−𝟒𝟒  × 𝟖𝟖. 𝟎𝟎 × 𝟏𝟏𝟎𝟎−𝟒𝟒𝟎𝟎. 𝟑𝟑𝟎𝟎𝟐𝟐 = 𝟏𝟏𝟔𝟔𝟎𝟎𝟎𝟎𝟎𝟎 𝑵𝑵. 
 𝑓𝑓𝑒𝑒 = 16000 = 1.6 × 104 𝑁𝑁.   

C 5-10×2.515 cm

 

 

fe=? N q 1= + 2.5×10-5 C.                                    

C. 5-10×2.5-=  2q 

r= 15 cm = 0.15 m  

.2/C2N.m 910×K= 9.0

 𝒇𝒇𝒆𝒆 =    𝑲𝑲 𝒒𝒒𝟏𝟏 𝒒𝒒𝟐𝟐𝒓𝒓𝟐𝟐 =   𝟗𝟗.𝟎𝟎 ×𝟏𝟏𝟎𝟎𝟗𝟗 ×𝟐𝟐.𝟔𝟔×𝟏𝟏𝟎𝟎−𝟔𝟔 ×𝟐𝟐.𝟔𝟔×𝟏𝟏𝟎𝟎−𝟔𝟔𝟎𝟎.𝟏𝟏𝟔𝟔𝟐𝟐 = 𝟐𝟐𝟔𝟔𝟎𝟎𝑵𝑵  . 
 

 

 

C

𝑓𝑓𝑒𝑒  =   𝐾𝐾 𝑞𝑞1 𝑞𝑞2𝑟𝑟2𝑞𝑞2  =    𝑓𝑓𝑒𝑒  × 𝑟𝑟2 𝐾𝐾 𝑞𝑞1𝒒𝒒𝟐𝟐  =    𝟔𝟔𝟔𝟔 × 𝟎𝟎.𝟎𝟎𝟔𝟔𝟎𝟎𝟐𝟐𝟗𝟗.𝟎𝟎 × 𝟏𝟏𝟎𝟎𝟗𝟗 ×𝟔𝟔.𝟎𝟎 ×𝟏𝟏𝟎𝟎−𝟔𝟔  = 𝟑𝟑. 𝟎𝟎 × 𝟏𝟏𝟎𝟎−𝟔𝟔 𝑪𝑪

𝑓𝑓𝑒𝑒  =   𝐾𝐾 𝑞𝑞2𝑟𝑟2𝑞𝑞2 =   𝑓𝑓𝑒𝑒   × 𝑟𝑟2𝐾𝐾  𝑞𝑞 = √   𝑓𝑓𝑒𝑒 × 𝑟𝑟2     𝐾𝐾
𝑞𝑞 =  √   6.4 ×10−9 ×(3.8 ×10−10)2       9.0× 1010 = 3.2 × 10−19 𝐶𝐶 

6.0 µ𝐶𝐶−+ 5.0 µ𝐶𝐶 3.0 𝑁𝑁
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C6-10×6.0- 65 N0.050 m

 

 

q 2 =?                                                                               q 1 = -6.0×10-6.  

F=65 N  

r = 0.050 m  𝑓𝑓𝑒𝑒  =   𝐾𝐾 𝑞𝑞1 𝑞𝑞2𝑟𝑟2                      𝑞𝑞2  =    𝑓𝑓𝑒𝑒  × 𝑟𝑟2 𝐾𝐾 𝑞𝑞1
 𝒒𝒒𝟐𝟐  =    𝟔𝟔𝟔𝟔 × 𝟎𝟎.𝟎𝟎𝟔𝟔𝟎𝟎𝟐𝟐𝟗𝟗.𝟎𝟎 × 𝟏𝟏𝟎𝟎𝟗𝟗 ×𝟔𝟔.𝟎𝟎 ×𝟏𝟏𝟎𝟎−𝟔𝟔  = 𝟑𝟑. 𝟎𝟎 × 𝟏𝟏𝟎𝟎−𝟔𝟔 𝑪𝑪 . 

 

N 9-10×+6.4m 10-10×3.8

 

 

 

 .N 9-10×= +6.4eF                                                                      =? N 2=q1 q= q   

m. 10-10×r= 3.8 

2/C2N.m 910×K= 9.0

 𝑓𝑓𝑒𝑒  =   𝐾𝐾 𝑞𝑞2𝑟𝑟2       𝑞𝑞2 =   𝑓𝑓𝑒𝑒   × 𝑟𝑟2𝐾𝐾              𝑞𝑞 = √   𝑓𝑓𝑒𝑒 × 𝑟𝑟2     𝐾𝐾 

𝑞𝑞 =  √   6.4 ×10−9 ×(3.8 ×10−10)2       9.0× 1010 = 3.2 × 10−19 𝐶𝐶 . 
6.0 µ𝐶𝐶−+ 5.0 µ𝐶𝐶 3.0 𝑁𝑁
 

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

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

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

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

………………………………………………………………………………………………………………………………………………  
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1. F

 

ⓐ 16F ⓑ 4F ⓒ 2F ⓓ F 

2. Q1Q2dF

Q12Q23d5 

ⓐ 0.20F ⓑ 0.24F ⓒ 1.2F ⓓ 0.12F 

3. m2.0,X33CY3C  

ⓐ X
11Y  

ⓒ Y
11X  

ⓑ X  

Y  

ⓓ X
Y  

4. 3.0μC2.0μCF = 10N 

ⓐ 5.2cm ⓑ 7.3cm ⓒ 8.6cm ⓓ 9.5cm 

5. F = 85.2 nN 

 

 

ⓐ 0.052 nm ⓑ 0.35 nm ⓒ 27 mm ⓓ 52 µm 

6. C  3-10×1.66C  4-10×6.4 5.1 m   

ⓐ 120N ⓑ 35N ⓒ 290N ⓓ 354N 
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جيه كره زجا  

 كرة بلاستيكية 

7. qq9.0cm

5.0N 

 

ⓐ 7.1 nc ⓑ 7.1 μc  ⓒ 2.1 nc ⓓ 2.1 μc 

8. 5nC5nC

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

9.  Cμ+31 = q  وCμ= +2  2q3cm 

 

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

10.  μC-665N0.050m 

 

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

 

11. 16cm

0.28N 

 

 

 

 

 

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

 

 

 -

+ +

.

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

. 
………………………………………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………… 

.

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

𝐹𝐹𝑛𝑛𝑛𝑛𝑛𝑛 = 𝐹𝐹1 + 𝐹𝐹2 
𝐹𝐹𝑛𝑛𝑛𝑛𝑛𝑛 = 𝐹𝐹𝑔𝑔𝑟𝑟𝑛𝑛𝑔𝑔𝑛𝑛 − 𝐹𝐹𝑙𝑙𝑛𝑛𝑙𝑙𝑙𝑙 

𝐹𝐹𝑛𝑛𝑛𝑛𝑛𝑛 = √𝐹𝐹𝑥𝑥2 + 𝐹𝐹𝑦𝑦2 𝜃𝜃 = 𝑛𝑛𝑡𝑡𝑛𝑛−1( 𝐹𝐹𝑦𝑦𝐹𝐹𝑥𝑥)
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1. 8.0cm

 

 

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

2.   

 

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

3. 0.100N

 

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

 

 

 

 

  

 𝐹𝐹𝑛𝑛𝑛𝑛𝑛𝑛 = 𝐹𝐹1 + 𝐹𝐹2  
  

 𝐹𝐹𝑛𝑛𝑛𝑛𝑛𝑛 = 𝐹𝐹𝑔𝑔𝑟𝑟𝑛𝑛𝑔𝑔𝑛𝑛 − 𝐹𝐹𝑙𝑙𝑛𝑛𝑙𝑙𝑙𝑙  
  𝐹𝐹𝑛𝑛𝑛𝑛𝑛𝑛 = √𝐹𝐹𝑥𝑥2 + 𝐹𝐹𝑦𝑦2  

𝜃𝜃 = 𝑛𝑛𝑡𝑡𝑛𝑛−1( 𝐹𝐹𝑦𝑦𝐹𝐹𝑥𝑥) 
 

 

 

 

 



…………………………………………………………………………………………………………………………………………………
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A+6.0 µCBB

-3.0 µC 4.0 cm A 

A. BA 

B. C+1.5 µC3.0 cm  A 

 

 

 

 qA =q1 =+6.0 µC=+6.0×10-6C       

qB=q2= -3.0 µC = -3.0×10-6C 

qc=q3 =+1.5 µC= +1.5×10-6C 

rAB =r1 = 4.0 cm = 4.0 ×10-2m 

rAC=3.0 cm =3.0×10-2m  

K= 9.0×109 N.m2/C2. 

 

a. =?  BAF 

b. =?CAF 

c. netF 𝐹𝐹𝐵𝐵𝐵𝐵 = 𝐾𝐾 𝑞𝑞1 𝑞𝑞2𝑟𝑟12 =   9.0×109 ×6.0×10−6 ×3.0×10−6(4.0×10−2 )2 = 1.0 × 102 𝑁𝑁 .   

ABBA 

 𝐹𝐹𝐶𝐶𝐵𝐵 = 𝐾𝐾 𝑞𝑞3 × 𝑞𝑞1𝑟𝑟𝐵𝐵𝐶𝐶2 =  9.0 × 109  × 1.5 × 10−6  × 6.0 × 10−6(3.0 × 10−2)2 = 9.0 × 101 𝑁𝑁 

ACCA 

A  𝐹𝐹𝑛𝑛𝑛𝑛𝑛𝑛  = √  (𝐹𝐹(𝐵𝐵 𝑜𝑜𝑛𝑛 𝐵𝐵) )2  + (𝐹𝐹𝐶𝐶 𝑜𝑜𝑛𝑛 𝐵𝐵  )2   = √(1.0 × 102)2 + (9.0 × 101)2  = 130 𝑁𝑁.  
 2.40C  = Q1 

 Q2 = - Q1   Q3 = Q1 .Q 
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تحقق من فهمك: 
(Cμ15.0 -=  1q)x025.-= x ،

 (Cμ= +45.0  2q) +30.0 = x 

Cμ3.50 -=  3q= 0x 

………………………………………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………… 
…………………………………………………………………………………………………………………………………………………  
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+3.0 µC  -2.0 µC

0.050 m -4.0 µC 0.030 m 

Solution. 

).                                                              

 q 1 = -2.0 µC = -2.0×10-6 C.                                                                F net on the positive charge =? 

q2 = +3.0 µC = +3.0× 10-6 C 

q 3 = -4.0 µC = -4.0×10-6C 

r1,2 0.050 m  

r2,3 = 0.030 m 

Apply coulomb’s Law.  

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

 تحقق من فهمك: 

(Cμ15.0 -=  1q)xcm025.-= x ،

 (Cμ= +45.0  2q) cm+30.0 = x 

Cμ3.50 -=  3q= 0x  
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