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When a polythene rod gains a negative charge when it is rubbed with a cloth.  

Which of the following statements best explains how this happens ?
  

  

ⓐ 

Protons transfer from the cloth to the polythene rod 

 
ⓒ electrons transfer from the cloth to the 

polythene rod 

 

ⓑ Protons transfer to the cloth  

from the polyethene rod 

 

ⓓ Electrons transfer to the cloth from the 

polythene rod 

 

   

 In the figure, two isolated bodies (A and B) are suspended freely.  

 Which of the following can be correct about the charge type on the two bodies?

 𝐴 𝐵  

ⓐ A: positive B:   

positive 
ⓑ A: negative  

B: negative 
ⓒ A: negative 

B: positive
ⓓ A: neutral  

B: neutral 

     

When you rub a polythene rod with a wool cloth, electrons are transferred from one to the other.

 What charge does the polythene rod get? 

 

ⓐ Positive ⓑ Negative ⓒ Neutral ⓓ Can’t determine  

       

In the figure, there are two identical conducting balls. What is the charge of each ball after contact:

 :

 

ⓐ  ⓑ  ⓒ  ⓓ  

 

 

+4 

 

  - 10   

 

+3 

  

3+ 

 

6 

  

6 

 

3 

  

3 

 

6 

  

6 

1.

1     choose the correct answer 

Electric Charge-  

2.

3.

4.
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   Which of the following represents the elementary charge? 

 أ

  ⓐ 1.6 × 10−9 C ⓑ Charge of one proton ⓒ 1.6 × 1019 C ⓓ Charge of 1.6 electron 

 

Which of the following can be correct about the charge equals +2 C 

+2 𝐶 

  ⓐ 2 electrons ⓑ 1.25 × 10+19 protons ⓒ 1.25 × 10+19 electrons ⓓ 2 protons 

 

How many electrons have been removed from a positively charged 

electroscope if it has a net charge of 7.5 × 10−11 C?

7.5 × 10−11 C  

 ⓐ 7.5 × 10−11electrons ⓑ 1.2 × 108  electrons ⓒ 2.1 × 10−9 electrons ⓓ 4.7 × 108  

electrons 

     

 A piece of a metal with a charge of (+6.0C) contains (1.6 × 10+19electrons). 

 What is the number of protons in this piece?

  (+6.0𝐶)  1.6 × 10+19 
 

ⓐ 1.6 × 1019 ⓑ 6.0 × 10−6 ⓒ 5.35 × 1019 ⓓ 2.15 × 1019 

     

A neutral conducting sphere has been charged with a charge (q = +5.2μC)   

Which of the following is correct about the sphere?

 ( 𝑞 = +5.2𝜇𝐶 )   

ⓐ Gained 5.2 × 10−6protons ⓑ
 

Lost 5.2 × 10−6electrons ⓒ Gained 3.2 × 1013electrons ⓓ Lost 3.2 × 1013 electrons 

 

Which of the following is not a possible value for the net charge of a charged object?

 

ⓐ −8.0 × 10−19C ⓑ 3.2 ×  10−19C ⓒ −4.8 ×  10−19C ⓓ −8.8 ×  10−19C 
 

 

 

 

 

6.

8.

9.

10.

11.

12.
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The figure shows a blue ball which initially has a charge of+6.4 𝑥 10−8 𝐶, then it touches a neutral red 

ball. After the balls are separated, the red ball has a charge of +2.6 𝑥 10−8 𝐶, 

What is the charge on the blue ball?

+6.4 𝑥 10−8 𝐶

+2.6 𝑥 10−8 𝐶
 

ⓐ 0 C ⓑ -6.4 x 10-8 C ⓒ +3.8 x 10-8 C  ⓓ -3.8 x 10-8 C  

 

A metal sphere 𝑋, has an initial charge of −8 𝑛𝐶 and an identical sphere 𝑌, has an initial charge of 

+6𝑛𝐶. The spheres are made to touch each other and then separated.  

What is the net charge on sphere Y after separation?

 𝑋−8 𝑛𝐶 𝑌+6𝑛𝐶 

 𝑌 

 

   ⓐ -1 𝑛𝐶 ⓑ -2 𝑛𝐶 ⓒ -8 𝑛𝐶 ⓓ 6 𝑛𝐶 
 

Two conducting spheres have identical surface area. Sphere A has a charge of 4.50 𝐶 Sphere B has a 

charge of -2.40 C. Spheres A and B are brought into momentary contact and separated to a distance of 

2.50 𝑐𝑚. After contact, the charge on sphere A is:

A4.50 𝐶B-2.40 C. 

AB2.50 𝑐𝑚 A  

ⓐ 1.05 μC  ⓑ  6.90 μC ⓒ  3.45 μC ⓓ  2.10 μC
 

One way to charge a neutral metallic with a positive charge is to do one of the following 

 

  ⓐ Remove some electrons

 
ⓒ Add some neutral atoms

 

ⓑ Add some electrons

 
ⓓ Cut of a part of the object

 

 

A piece of a metal with a charge of (−12C) contains (3.6 × 1020protons ).
 What is the number of electrons in this piece?

  (−12𝐶)  3.6 × 1020 
 

    ⓐ 4.35 × 1020electron ⓑ 2.85 × 1020 electron ⓒ 1.6 × 1020  electron ⓓ 3.6 × 1020 electron 

     

13.

 

 

x y 

14.

15.

16.

17.
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You are rubbing a glass rod with a piece of silk; the glass rod loses 1011 electrons 

so the total charge of the silk rod is equal to

1011 

ⓐ +1.6nC ⓑ −1.6nC ⓒ +1.6μC ⓓ −1.6μC 
 

 

How many alpha particles are needed to produce a total charge of  2.5 ×  10−12 C?  

(Hint: Each alpha particle contains two protons.)

2.5 ×  10−12 C

ⓐ 7.8 ×  10−6 ⓑ 7.8 ×  106 ⓒ 1.5 × 107 ⓓ 1.5 ×  10−7 
  

 

Which of these quantities represent a real negative charge?

 

ⓐ -1.6 e ⓑ +5 e ⓒ +1.5 e ⓓ -3 e 
 

0.5% of the electrons are removed from a 10 𝑚𝑔 sphere of iron resulting in a net charge on the sphere.

 What is the net charge removed from the iron sphere?

0.5 %110 𝑚𝑔

Hint  

Avogadro number= 6.022x1023 atoms/mol — Molar mass = 0.056 kg/mol 

ⓐ  2.2 c ⓑ 3.5 c ⓒ 1.5 c ⓓ 4.3 c  
 

When two neutral objects are rubbed against each other, the first one gains a net charge 3𝑒 

Which of the following statements is true

3𝑒  

  ⓐ The second gains 3𝑒 and is positively charged

3𝑒  

ⓒ The second loses 3𝑒 and is positively charged

3e   

ⓑ The second loses 3𝑒 and is negatively charged

3𝑒 

ⓓ The second gains 3𝑒 and is negatively charged

3𝑒    

A piece of a metal with a charge of (0C) contains (1.6 × 1020protons ). 
 What is the number of electrons in this piece?

  (0𝐶)  1.6 × 1020  

ⓐ 1.6 × 1020electron ⓑ 8.0 × 1019 electron ⓒ 3.2 × 1020 electron ⓓ 0.0 electron 

Fe 
26 

56 iron 

18.

20.

19.

 

21.

21.



 
 
 
 

 

1 
Chapter 

T
erm

 1
Q

u
estion Electrostatic

s 

 

2025 
EOT 

Mr. Abdelrahman Esam                                                                                                  0509886279 
Copyright © 2024, Einstein _AE Education. 

This content was printed for the exclusive use of licensed students. 
 

.C 
6

 |
 P

a
g

e
 

 

 

If we wanted a block of iron of mass 0.112 𝑘𝑔 to acquire a positive charge of 0.01 𝐶,  
what fraction of the electrons would we have to remove?

0.112 𝑘𝑔 , 0.01 𝐶

Hint  

Avogadro number= 6.022x1023 atoms/mol — Molar mass = 0.056 kg/mol 

ⓐ 6.25x1016 ⓑ 1.2 x 10-10 ⓒ 2.63x10-10 ⓓ 2.0x10-9 
 

What is the charge of the alpha particle which consist of (2𝑝 + 2𝑁)
  (2𝑝 + 2𝑁) 

ⓐ 0 ⓑ + 2e ⓒ + 4 e ⓓ -4 e 
 

 

Which of the following is a material with the smallest resistance to conductivity

 

ⓐ  Insulators 

 
ⓑ Superconductors 

 
ⓒ  Conductors ⓓ Semiconductors 

 
 

Which of the following are materials that have the largest resistance to the conduction of electricity?

 

ⓐ  Insulators 

 

ⓑ Superconductors 

 

ⓒ  Conductors ⓓ Semiconductors 

 
 

Which of the following materials have (R → ∞Ω)?
 ( R → ∞Ω )? 

ⓐ  Insulators 

 
ⓑ Superconductors 

  
ⓒ  Conductors ⓓ Semiconductors 

 
 

Which of the following statements about electrical conduction is true?

 

ⓐ Insulators have low electrical resistance

. 

ⓒ Metals are good conductors of electricity .

. 

ⓑ Electrical resistance of superconductors is zero at 

room temperature. 
. 

ⓓ  Silicon and germanium are examples of 

superconductors

. 
 

 

 

24.

Insulators, Conductors, semiconductors, and superconductors  

25.  

 

26.  

 

27.  

 

Fe 
26 

56 iron 

22.

23.
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Which of the following are materials that have zero resistance to the conduction of electricity ?

 

ⓐ  Insulators 

 
ⓑ Superconductors 

  
ⓒ  Conductors ⓓ Semiconductors 

 
 

 Which of the following materials have (R = 0Ω)?
 ( R=0Ω )? 

ⓐ  Insulators 

 
ⓑ Superconductors 

  
ⓒ  Conductors ⓓ Semiconductors 

 
 

A student performed an experiment to find the conductivity of some material, 

Which piece of data tells him that this material is superconductor?

,  

ⓐ  R = 0 Ω ⓑ R =1600 Ω ⓒ  R =10-2 Ω ⓓ R =106 Ω  

 

 Why is copper a good conductor? 

 

 ⓐ Its protons and electrons move readily

 
ⓒ It always has a negative charge

 

ⓑ Its electrons move readily

 
ⓓ It can be insulated

 
 

Which of the following statements is true about superconductors?

 

ⓐ Superconductors have zero 

resistance.

. 

ⓒ A material can become superconductor when its temperature 

drops below the material’s critical temperature.

. 

ⓑ Superconductors doesn’t exist in 

room temperature
 

ⓓ All of the above.

. 

 

 

 

 

 

28.

29.  

30.  

31.  

32.  
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 Which of the following explains why diamond is classified as an insulator? 

 

  ⓐ Diamonds cannot be charged. 

 
ⓒ The number of electrons in diamond is less 

than the number of protons.
. 

 

ⓑ Electrons can be easily removed from diamond. 

.

 

ⓓ Charges cannot move easily through diamond

. 

 

 How do engineers produce extrinsic semiconductors of (n) type?

n 

 ⓐ By doping semiconductor with material can 

acts as electrons receptor
 

ⓒ By doping semiconductor with material can acts 

as electron doners
 

ⓑ By conduct semiconductor to a negatively 

charged object

 

ⓓ By conduct semiconductor to a positively 

charged object

 

 

An electroscope is used to

 

ⓐ detect electrical charge

 
ⓒ neutralize electrical charges

 

ⓑ remove electrons from an object

 
ⓓ charge objects

 

 

 process of charging an object by touching it is 

 

ⓐ Triboelectric 

 
ⓑ Contact 

 
ⓒ induction 

 
ⓓ Grounding 

 
 

 

 

 

 

shows figure the charging by 

 

 

  
      ⓐ Triboelectric 

 
ⓑ Contact 

 
ⓒ induction 

 
ⓓ Grounding 

 

Charging  

39.  

37.  

33.  

34.  

38.  



 
 
 
 

 

1 
Chapter 

T
erm

 1
Q

u
estion Electrostatic

s 

 

2025 
EOT 

Mr. Abdelrahman Esam                                                                                                  0509886279 
Copyright © 2024, Einstein _AE Education. 

This content was printed for the exclusive use of licensed students. 
 

.C 
9

 |
 P

a
g

e
 

 

 

 

 positively charged rod is brought near a charged electroscope: As a result of doing this, 

the electroscope leaves move closer to each other: What is the charge on the electroscope? 

  

ⓐ Positive ⓑ Negative ⓒ It is neutral ⓓ Positive or Negative 
 

A negatively charged rod is brought near a charged electroscope. As a result of doing this,

 the electroscope leaves move further apart. What is the charge on the electroscope? 

,

 

ⓐ Positive ⓑ Negative ⓒ It is neutral ⓓ Positive or Negative 
 

 

In the opposite figure the charge Q approaching an uncharged metal plate without touching it. 

 When you switch of the key S and then remove the charge Q. Which of the following is true?

 Q  S  Q. 

 

  

   ⓐ The plate has a negative charge

 
ⓒ The metal plate remains uncharged

 

ⓑ The plate has a positive charge

 
ⓓ unidentified the type of charge

 
 

 

 

 

 In the figure, a rod carrying a negative charge is brought close to an uncharged electroscope  

without touching it. When the connection to the ground is removed and the rod is taken away. 

Which of the following is true?

 process of charging an object without touching it is  

 

   ⓐ Triboelectric 

 
ⓑ Contact 

 
ⓒ induction 

 
ⓓ Grounding 

 

shows figure the charging by  

 

     ⓐ Triboelectric 

 
ⓑ Contact 

 
ⓒ induction 

 
ⓓ Grounding 

 

41.  40.  

42.  

45.  

44.  

43.  
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ⓐ 

 a ball and conductor are both negatively 

charged

. 

ⓒ  a ball is positively charged, and conductor is 

negatively charged

. 

ⓑ  a ball and conductor are both positively 

charged

. 

ⓓ  a ball is positively charged, and the conductor is 

uncharged

. 
 

 The diagram shows four steps for charging an electroscope in the wrong order.  

What is the correct order of these steps?

 

  
ⓐ A →B → C→D ⓑ D→ C→A→B  ⓒ D → A → C → B ⓓ D→B→A→C 

 

You bring a negatively charged rubber rod close to a grounded conductor without touching it. Then you 

disconnect the ground. What is the sign of the charge on the conductor after you remove the charged rod?

  

  ⓐ Negative  ⓒ no charge

 

ⓑ Positive  ⓓ cannot be determined  

 

 

 

 

 

46.  

47.  
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 A neutral metal sphere is touched by a negatively charged metal rod. As a result, the sphere will be…. and 

the metal rod will be ….

 .... 

  ⓐ Negative, positive ,

 

ⓒ Positive, negative  

ⓑ Negative, negative  ⓓ Positive, positive  

 

 The figure below shows a negatively charged rod held close to, but not touching, a pair of conducting 

spheres A & B, which are in contact with each other. While the rod is still held in place, sphere B is moved 

away from sphere A. Which of the following statements is true about the charges in the two spheres?

 A B

  

   Sphere A

 A 

Sphere B

B 

ⓐ Positive  Positive  

ⓑ Positive  Negative  

ⓒ Negative  Negative  

ⓓ Negative  Positive  
 

  A Negatively charged rod is brought close to the top of a neutral electroscope as shown to right side. 

Which of the diagrams show the charge distribution on the electroscope? 

 

  ⓐ 

 

ⓒ 

 

ⓑ 

 

ⓓ 

 
 

 

 

 

 

 

 

 

 

48.  

49.  

50.  
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 A charged rod was placed near the disk of an electroscope, and the two leaves of the electroscope 

opened, as shown in the figure. 

What type of rod charge and what is the method of charging the electroscope? 

 

   type of rod charge

 

method of charging

 

ⓐ Positive  Induction  

ⓑ Positive  Conduction  

ⓒ Negative  Induction  

ⓓ Negative  Conduction  

 

 

 Evaluate the magnitude of the electrostatic force exchanged between the two charges q1 = +30 µC and  

q2 = -40 µC separated by a distance of 9.0 cm

 q1 = +30 µC   q2 = -40 µC 9.0 cm 

ⓐ 1.3 x 103N ⓑ 3 x 103 N ⓒ 3 x 104 N ⓓ 1.8 x 103N 
 

 The force between a charge of 25 µ𝐶 and a charge of −10 µ𝐶 is 8.0 𝑁. 

What is the separation between the two charges?

25 µ𝐶 −10 µ𝐶 8.0 𝑁  

ⓐ 0.28 m ⓑ 0.53 m ⓒ 0.45 m ⓓ 0.15 m 
 

Two-point charges (q1=+ q) and (q2=- 3q) the distance between them is (25 𝑐𝑚), if the electrostatic force 

between the two charges is (0.65 𝑁) What is the value of second charge?

 (𝑞1 = + 𝑞)  (𝑞2 = − 3𝑞) (25 𝑐𝑚) 

(0.65 𝑁) 

ⓐ 1.2 𝐧𝑪 ⓑ 1.2 𝛍𝑪 ⓒ 3.6 𝛍𝑪 ⓓ 3.6𝐧𝑪 
 

 

 

 

 

 

 

 

51.  

Electrostatic Force —Coulomb’s Law 

52.  

54.  

53.  
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Two-point charges (+ q) and (- q) have the same magnitude and the distance between them is  

(12 𝑐𝑚), if the electrostatic force between the two charges is (6.0 𝑁) What is the value of each charge? 
 القوة كانت إذا ,(𝑐𝑚 12)   هي  بينهما والمسافة  المقدار نفس لهما (𝑞 −) و (𝑞 +) النقطيتان الشحنتان

 ؟ شحنة كل قيمة  ما (𝑁 6.0) الشحنتين بين الكهروستاتيكية

ⓐ 8.9 𝑛𝐶 ⓑ 3.1 𝜇𝐶 ⓒ 8.9 𝜇𝐶 ⓓ 3.1 𝑛𝐶 

 

Two-point charges (+ q) and (- q) have the same magnitude and the distance between them is  

(9.0 𝑐𝑚), if the electrostatic force between the two charges is (5.0 𝑁) What is the value of each charge? 
  الكهروستاتيكية القوة كانت إذا ,(9𝑐𝑚)   هي  بينهما والمسافة  المقدار نفس لهما (𝑞 −) و (𝑞 +) النقطيتان الشحنتان

 ؟شحنة كل  قيمة  ما (𝑁 5.0) الشحنتين بين

ⓐ 2.1 nC ⓑ 2.1 µC ⓒ 7.1 nC ⓓ 7.1 µC 

 

Which of the following is correct for the D in the equation (D =  4k ε0) 

that links the Coulomb constant (k) to the electrical permittivity coefficient (ε0)?

 D  ( D  =  4k )  ( k )  

() ? 

ⓐ  π ⓑ  4/π ⓒ  1 ⓓ  1/π 

 

Which of the following is correct relationship between Coulomb's constant (k) 

and the electrical permittivity coefficient ? The insulating medium is the vacuum

 (k)   . 

 ⓐ  K =
1

2π
   ⓑ  K =

1

4π
   ⓒ K =  2π ⓓ K = 4π   

 

Which of the following is correct for the unit of the D in the equation ( 𝐷 =  𝐾  ) 

that links the coulomb constant (k ) to the electrical permittivity coefficient ( ) ?

 D  ( 𝐷 =  𝐾  )   

 (k)  

 ⓐ 𝑁. 𝑚2 𝐶2  ⓑ  𝑁. 𝑚2 𝐶−2  ⓒ 𝑁. 𝑚-2 𝐶2 ⓓ Constant without unit  
 

 

 

 

 

 

 

55.  

57.  

58.  

59.  

56.  
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Two charged spheres are 8.00 𝑐𝑚 apart. They are moved closer to each other by 

enough that the force on each of them increases four times. How far apart are they now?

8.00 𝑐𝑚

 

   ⓐ 𝑟2 = 4 cm ⓑ r2 =  2 cm  ⓒ 𝑟2 = 16 cm ⓓ 𝑟2 = 12 cm
 

Two charged spheres are initially a distance d apart. The magnitude of the force on each 

sphere is F. They are moved closer to each other such that the magnitude of the force on each 

of them is 9F. By what factor has the distance between the two spheres changed?

 d  F   

9𝐹.  

  ⓐ 
X2 =

1

3
X1

ⓑ X2 =  9X1 ⓒ X2 =  3X1 ⓓ 
X2 =

1

9
X1

 

You place two charges a distance r apart. Then you double each charge and double the     

   distance between the charges. How does the force between the two charges change?

 r.   

ⓐ The new force is twice as large.

 
ⓒ The new force is four times smaller.

. 

ⓑ The new force is half as large.

. 

ⓓ The new force is the same.

. 
 

Two electric charges in air ripple with a force F if each charge is doubled but the distance remains 

constant, the magnitude of the repulsion force will be:

 F  

ⓐ F/4 ⓑ F/2 ⓒ 4F ⓓ 2 F  
 

Two electric charges in air -separated by a distance r - attract with a force 40𝑁 if the 

distance increased to 2𝑟; the magnitude of the attraction force will be:

 r  40𝑁 2𝑟

: 

ⓐ 10 N  ⓑ 160 N ⓒ 80 N  ⓓ 20 N  
 

 

 

 

 

 

 

60.  

61.  

62.  

63.  

64.  
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   Two positive point charges repel each other with force 0.36 𝑁 when their separation is 1.5 𝑚. 

What force do they exert on each other when their separation is 1.0 𝑚?

0.36 𝑁 1.5 𝑚

1.0 𝑚 

ⓐ 0.81 N  ⓑ 0.16 N  ⓒ 0.24 N  ⓓ 0.54 N 
 

Two isolated charges, + q and – 2q, are 2 𝑐𝑚 apart. If “F” is the magnitude of the force 

acting on charge –2 q, what are the magnitude and direction of the force acting on charge +q?

+ 𝑞 −  2𝑞2 𝑐𝑚 "F" −2 𝑞

 + 𝑞 

ⓐ 1

2
F Toward charge –  2q ⓒ 2 F Away from charge – 2q 

ⓑ F Away from charge –  2q ⓓ F Toward charge –  2q 
 

   Two charged spheres are held a distance r apart, as shown in the figure bellow’s  

Compare the force of sphere A on sphere B with the force of sphere B on sphere A 

 r  A  B  

ⓐ FB =  3FA 
 

ⓑ FB =  FA ⓒ 
FB =

1

3
FA 

ⓓ 
FA =

1

9
FB 

 

  Two small spheres have equal charges q and are separated by a distance d. The force exerted on 

each sphere by the other has magnitude F. If the charge on each sphere is doubled and d is halved,  

 the force on each sphere has magnitude  

 q  d. 

 F.  , 

ⓐ F  ⓑ  16F ⓒ 8F ⓓ 4F 
 

   Three charges, A, B, and C, are located in a line, as shown below. What is the net force on charge B?

ABCB 

 

 

 

 

ⓐ  78 N toward A ⓑ 210 N toward C ⓒ  78 N toward C ⓓ 130 N toward A 
 

 

 

 

65.  

66.  

67.  

68.  

69.  
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   According to the figure, what is the magnitude of net force on q1?

 q1 

 

 

 

 

ⓐ 6.4x 10−9 N ⓑ 9.6x 10−9 N ⓒ  4.8 x 10−9N ⓓ 0.0 N 
 

   In the figure, q1= -10.0 μC and q2= 20.0 μC and q3= 30.0 μC the distances along the x— an axis is 

measured in meters. Find the electrostatic force exerted on q3 due to the other two charges q1and q2

𝑞3 =  30.0 𝜇𝐶   𝑞2 =  20.0 𝜇𝐶 𝑞1 =  −10.0 𝜇𝐶   x- a 

 q3 q1  q2 

 

 

 

 

  ⓐ 1.05 N, y axis ⓑ  1 .35 to the left ⓒ 1.05 N, to the right ⓓ 1.05 N, to the left 
 

   The figure shows three protons and electron, which of the following represents the magnitude and 

direction of the electrostatic force on the electron at the point of origin (0, 0)?

00

 

  ⓐ  k × 1.6 × 10−19

d2 to the positive y-axis ⓒ  k ×( 1.6 × 10−19)2

d2 to the positive y-axis 

ⓑ  k × 1.6 × 10−19

d2 to the negative y-axis ⓓ  k ×( 1.6 × 10−19)2

d2 to the negative y-axis 
 

 

 

 

 

 

70.  

71.  

72.  
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   The figure shows two protons and electrons, which of the following represents the magnitude and 

direction of the electrostatic force on the electron at the point of origin (0, 0)? 

 

00

 

  ⓐ  k × 1.6 × 10−19

d2
to the positive y-axis ⓒ  k ×( 1.6 × 10−19)2

d2
to the positive y-axis 

ⓑ  k × 1.6 × 10−19

d2 to the negative y-axis ⓓ  k ×( 1.6 × 10−19)2

d2 to the negative y-axis 
 

   What is the total of electrostatic forces Influencing the proton. In the opposite figure,

,

 

  ⓐ 1.5 x 10-25 N toward to the Left ⓒ 0.0 N 

ⓑ 1.5 x 10-25 N toward to the right ⓓ 9.2 x 10 -26 N In direction that makes of 

37o 
 

   The figure shows two identical positively charged balls hanging from the ceiling by insulated massless 

ropes of equal length l. What is the charge on each ball?

 l. 

(𝑔=9.81 𝑚/𝑠-2)

 

  ⓐ 9.1 𝜇𝐶 ⓒ 9.3×10−11𝜇𝐶 

ⓑ 9.6 𝜇𝐶 ⓓ 9.3 𝜇𝐶 
 

 

 

 

73.  

74.  

75.  
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   The figure shows two identical positively charged balls hanging from the ceiling by insulated massless 

ropes of equal length l. What is the length l?

.

  l

(𝑔=9.81 𝑚/𝑠-2)

 

  ⓐ 8.28cm ⓒ 15.98cm 

ⓑ 4.28cm ⓓ 0.68m 
 

   Two identical positively charged balls hanging at rest from the ceiling by insulated massless ropes of 

equal length as shown in the figure. What is the distance between the two charges?

)2-𝑠/𝑚=9.81 𝑔( 

 

  ⓐ 3.0m ⓒ 0.5m 

ⓑ 1.5m ⓓ 1.0m 
 

   Two identical positively charged balls hanging at rest from the ceiling by insulated massless ropes of 

equal length as shown in the figure. What is the mass for each ball?

 (𝑔=9.81 𝑚/𝑠-2)

 

  ⓐ 0.2kg ⓒ 0.6kg 

ⓑ 0.5kg ⓓ 1.0kg 
 

 

76.  

77.  

45 

9.6 𝜇𝐶 9.6 𝜇𝐶 

m=0.2Kg m=0.2Kg

78.  

40 

9.6 𝜇𝐶 9.6 𝜇𝐶 
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   Two identical positively charged balls hanging at rest from the ceiling by insulated massless ropes of 

equal length as shown in the figure. What is the mass for each ball? 

(𝑔=9.81 𝑚/𝑠-2)

 

  ⓐ 0.2kg ⓒ 0.6kg 

ⓑ 0.5kg ⓓ 1.0kg 
 

   In the figure, the balls were given the same amount of charge, they repel and become to equilibrium as 

shown, the weight of each ball is 1.20 𝑁, if r = 0.10 m. What is the magnitude of the charge on each of them

1.20 𝑁, 

 𝑟 =  0.10 𝑚

 

 

  ⓐ 1.0 µ C ⓒ 6.4x10-7 C 

ⓑ 1.2x10-6 C ⓓ 0.72 µ C 
 

   Two identical charged balls hang from the ceiling by insulated ropes of equal length, ℓ=0.8m. 

 A charge q=10.2µC is applied to each ball. Then the two balls hang at rest, and each supporting rope has an 

angle of 24.0° with respect to the vertical What is the mass of each ball?

ℓ=0.8m.  

 q=10.2 µC 24.0 °

 

  ⓐ 0.51 kg ⓒ 0.67 kg 

ⓑ 0.57 kg ⓓ 0.77 kg 
 

79.  

45 

9.6 𝜇𝐶 9.6 𝜇𝐶 1.0m

81.  

70 

0.10m

24 

q=10.2µC 
q=10.2µC 

80.  
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Two positive charges each of magnitude q are positioned on (y=+a and y=-a) as shown

where should we put a third charge Q on the y-axis such that the net force on the charge Q is zero. 

 q (𝑦 = +𝑎  𝑦 = 𝑎)   Q 

 y   Q . 

ⓐ y=0 ⓑ y=-2a ⓒ y=+2a ⓓ y=
a

2
 

 

 

 

 

Three charged spheres are at positions shown in the figure.  Which one of the following diagrams 

represent the direction of the net force acting on charged sphere B?

 B

  

 

 

 

 ⓐ ← ⓑ ↑ ⓒ → ⓓ ↓

The figure shows two points charges, where can the electrostatic force be absent? 

  

ⓐ 1 ⓑ  2 ⓒ 3 ⓓ 4

The figure shows two points charges, where can the electrostatic force be absent?

 

ⓐ 1 ⓑ  2 ⓒ 3 ⓓ 4

A charge Q1 is positioned on the x-axis at 𝑥 =  𝑎. Where should a charge Q2 = -4Q1 be placed to 

produce a net electrostatic force of zero on a third charge, Q3 = Q1, located at the origin?

 Q1 x 𝑥 =  𝑎 𝑄2 =  −4𝑄1 

Q3 = Q1 

ⓐ at x = -a ⓑ   at x = -2a ⓒ at x = 2a ⓓ at the origin

81.  

 -2q +2q 

-q 

A 

B 

C 

82.  

84.  

85.  

𝟐𝟎. 𝟎 𝛍𝐂   𝟐𝟎. 𝟎 𝛍𝐂   

83.  
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 A charge Q1 = Q is positioned on the x axis at x = a. Where should a charge Q2 = 9Q be placed 

to produce a net electric force of zero on charge placed at the origin

 Q1 = Q  x  x = a.  Q2 = 9Q 

 

ⓐ at x = -3a ⓑ   at x = -2a ⓒ at x = 2a ⓓ at x = 3a

A point charge +3q is located at the origin, and a point charge -q is located on the x-axis at

 D= 0.500 m. At what location on the x-axis will a third charge, q., experience no net force from the 

other two charges?

3q  -q  x   D= 0.500m 

 x  q.   

ⓐ 0.68m ⓑ 1.28m ⓒ 1.18m ⓓ 0.500m

Two-point charges are fixed on the x-axis: q1 = 6.0 µC is located at the origin, O, with x1 = 0.0 cm, 

and q2 = -3.0 µC is located at point A, with x2 = 8.0 cm. Where should a third charge, q3, be placed 

on the x-axis so that the total electrostatic force acting on it is zero? 

 x: q1 = 6.0 µC Ox1 = 0.0 cm q2 = -3.0 µC  A 

x2 = 8.0 cm q3 x 

  

ⓐ 19 cm ⓑ   8.0 cm ⓒ 0.0 cm ⓓ 27 cm

Three-point charges are placed at the vertices of a right triangle as in the adjacent figure, If  

The air surrounded the charges,  q1 =  6.0 μCand q2 =  8.0 μCq3 =  −q2
 , 

Calculate the magnitude and direction of the electric force for charge q3 

 q3

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

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

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

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

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

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

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

88.  

89.  

+ 

+ 

- 0.30m 

0
.4

0
m

 

q2 

q1 

q3 

y 

x 

87.  

86.  
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 A charge of +10 𝐶 is placed at the origin. Two other charges of −20 𝐶 each are placed at equal 

distances from the origin as shown below.

+10 𝐶  −20 𝐶  

.

Calculate the magnitude and the direction of the net electric force on the +10𝐶 charge 

+10 𝐶 

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

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

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

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

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

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

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

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

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

  Three-point charges are placed as shown in the figure:

: 

A-Calculate the magnitude of the resultant electrostatic force acting on the charge -7.0 μc.

−7.0 𝜇𝑐. 

B-Find the direction of the resultant electrostatic force acting on the charge -7.0 µC. 

(By finding the angle)

−7.0 µ𝐶. (  ) 

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

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

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

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

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

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

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

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

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

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

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

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

90.  

20.0cm 

2
0
.0

cm
 

90.  

-7.0 µC 

+8.0 µC 

+9.0 µC 

3.0cm 

 
4

.0
cm
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   Three electrons are located at the vertices of an equilateral triangle, one at each vertex 

The length of one side of the triangle is (𝑑 =  1.0 𝑛𝑚). 
(𝑑 =  1.0 𝑛𝑚) 

What is the magnitude of the net electrostatic force on each electron

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

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

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

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

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

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

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

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

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

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

   Three charges are located in the 𝑥𝑦 -plane as shown below. Charge 𝑄 = 5.0 µ𝐶 is located at the 

origin, charge 𝑞1 = -3.0 µ𝐶 is located on the +𝑦 -axis, a distance 𝑑1 = 4.0 𝑐𝑚 from 𝑄 and charge  

𝑞2 = -2.0 µ𝐶 is located on the +𝑥 -axis, a distance 𝑑2 = 2.0 𝑐𝑚 from 𝑄 
 𝑥𝑦 -  𝑄 = 5.0 µ𝐶  

𝑞1 = -3.0 µ 𝑦 𝑑1 = 4.0 𝑐𝑚  𝑄   𝑞2= -2.0µ 𝑥

 𝑑2= 2.0 𝑐 𝑚  𝑄 

A. Determine the magnitude of the net force on the charge 𝑄 

B. Determine the direction (angle from the +x -axis) of the net force. 

 𝑄

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

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

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

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

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

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

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

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

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

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

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

91.  

92.  
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   The charges 𝑞1 = 2.00 × 10-7𝐶, 𝑞2 = – 4.00 × 10-7𝐶, and 𝑞3 =– 1.00 × 10-7𝐶, are placed at the 

corners of the triangle shown below. What is the net force on 𝑞1?

, 𝐶7-1.00 × 10 –3 =𝑞, and 𝐶7-4.00 × 10 –2 = 𝑞, 𝐶7-1 = 2.00 × 10𝑞  

 𝑞1

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

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

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

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

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

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

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

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

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

    Four identical charged particles (q = +10.0 μC) are located on the corners of a rectangle as shown 

in Figure. The dimensions of the rectangle are L=60.0 cm and W= 15.0 cm.  

Calculate the magnitude and the direction of the total electric force exerted on  

the charge at the lower left corner by the other three charges.

 ( q = +10.0 μC )  

L=60.0  cm W= 15.0 cm

.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

93.  

94.  
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     Find the magnitude and direction of the electrostatic force acting on the electron in the figure.  

. 

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………………………………….. 
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    In the figure, the net electrostatic force on charge QA is zero. If QA = +1.00 nC, 

 determine the magnitude of Qo.  

 QA  QA = +1.00 nC,  

 Qo. 

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

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

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

95.  

96.  


