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  EOT Exam 10A كمال عبد العظيم مدرسة بو كرية

period of a pendulum 

T=period (s) 

l=string length (m) 

g=acceleration due to gravity (m/s
2
) 

• It's important to know the following: 
• The period does not depend upon the bob’s mass. 
• The equation only applies for small oscillation amplitudes, 

 when it is displaced for less than an angle of 15° 

 

What will be the period of a simple pendulum that has a string length of 1 m? 

 

 

What will be the period of a simple pendulum that has a string length of 2 m? 

 

 

What is the period of a simple pendulum that has a string length of 2.5 m? 

 

 

 

 

 

What is the period of a simple pendulum that has a string length of 2.5 m? 

 

 

5- 𝑻 = 𝟐 × 𝟑. 𝟏𝟒  √
𝟏.𝟎

𝟗.𝟖𝟏

⬚

 

                       𝑻 = 𝟐𝒔 

6- 𝟐. 𝟎 = 𝟐 × 𝟑. 𝟏𝟒  √
𝒍

𝟏
.
𝟔

⬚

 

                       𝒍 = 𝟎. 𝟏𝟔𝐦 

7- 𝟏. 𝟖 = 𝟐 × 𝟑. 𝟏𝟒  √
𝟏.𝟎

𝒈

⬚

 

                       𝒈 = 𝟗. 𝟏𝑵/𝑲𝒈 



 

 

 

 

 

 

 

 

force F N 

Displacement x m 

spring 
constant 

K N/m 

Work W J 

potential 
energy  

P J 

 
Maximum 
height up 

Equilibrium Lower 
down 

X + 0 - 
F 

Spring
 

-  greatest 0 + 
greatest 

PE  greatest 0 greatest 
KE 0 greatest 0 

v  0 greatest 0 

𝐅  =  − 𝐤𝐱  
  

𝑾𝒐𝒓𝒌 = 
x   ×  F 

2
  

                                         

 𝑃𝐸 =  
K   𝑥2 

𝟐
 

 

 

A 40 N force on a spring expands it by 70 cm. What is the work done on the spring? 

   

 

The following graph represents the relationship between the force and displacement of a spring.  

What is the value of the spring constant ?                           

 

What is the work done on the spring to stretch it by 0.25 m ?          

   

 

A mass is suspended from a spring with a constant of 0.15 N/m. The spring is stretched 25 cm.  

How much potential energy is stored in the spring?   
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𝑾𝒐𝒓𝒌 = 
x   ×  F 

𝟐
=

0.70   ×  40

𝟐
= 𝟏𝟒 𝒋 

 𝑷𝑬 =  
K   𝒙𝟐 

𝟐
=

0.15   ×  𝟎. 𝟐𝟓𝟐

𝟐
= 𝟒. 𝟕×𝟏𝟎−𝟑 𝒋 

 𝑲 =  𝐬𝐥𝐨𝐩 =
𝒚𝟐−𝒚𝟏

𝒙𝟐−𝒙𝟏
=  

𝟐−𝟎

𝟎.𝟒𝟗−𝟎
 =4.0 N/m 

 

Work = 𝐚𝐫𝐞𝐚 = 
𝒃𝒂𝒔𝒆 ×𝒉𝒆𝒊𝒈𝒉𝒕

𝟐
=

𝟎.𝟐𝟓 ×𝟏

𝟐
= 𝟎. 𝟏𝟐𝟓 𝒋 



gg 

 

Interference happens when two or more waves move through each other in the 

                            same medium 

principle of superposition states that the displacement of a medium where waves interfere 
is the algebraic sum of the waves’ displacements 

An antinode is a point in wave interference that has the largest displacement  

A node is a point in wave interference that has zero displacement  

Constructive interference   Destructive interference 

 
 
 
 
 
 
 

 
 
 
 
 
happens when the crests of two waves overlap when 
they cross. The waves are in phase 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
happens when the crest and the trough of two waves 
coincide. The waves are out of phase 
 
 

 

0.90cm 

0.40cm 

What is the type  of the Interference? 

Destructive interference 

What is the sum of the two waves’ displacements ? 

-1cm 

are the waves in phase or out of phase? out of phase 

 

What is the type  of the Interference? 

Constructive interference 

What is the sum of the two waves’ displacements ? 

                                 1.3 cm 

are the waves in phase or out of phase? 

                                     in phase 

0.90cm 

0.40cm 
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Transverse Wave Longitudinal Wave  Surface Waves 
 
 
 
 
 
 
 
If you vibrate a spring or a rope up 
and down  
or side to side, you can make a 
transverse wave. Notice how the 
vibration is at 90° to wave travel 
 (or energy transfer) 
 
 
 

 
 

 
 
 
 
 
 
 
If you compress and release a spring 
repeatedly, you can make a 
longitudinal wave. Notice how the 
energy moves through the slinky 
parallel to the direction of vibration. A 
longitudinal wave vibrates particles 
back and forth, parallel to the 
direction of wave travel 
 

sound 

 
 
 
 
 
 
 
Surface waves move particles in 
a circular path, sometimes 
parallel, sometimes 
perpendicular to the direction of 
travel. Because particles 
sometimes move up and down 
and sometimes move sideways 
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Types of Waves 

Mechanical: they need matter to travel through, like sound waves 

Electromagnetic: they can travel through empty space, like light waves 

Wave amplitude is the maximum displacement of a wave. It is measured from its 
equilibrium position to the crest, the highest point on the wave, or the trough, the 
lowest point 

wavelength (λ) is measured between neighbouring wave crests. It is measured in 
meters. 

The frequency (f) is the number of complete oscillations it makes per second. It 
is measured in hertz (Hz). 

The Wavelength graph (λ)      λ = 10 m  
 

        f =
𝟏

𝑻
=

𝟏

𝟓 𝐬
= 𝟎. 𝟐 𝑯𝒛                                        𝒗 = λ × f= 10 × 0.2 = 2 m/s      or           𝒗 =

λ

𝑻
=

10

𝟓
 = 2 m/s 

 
 



 

 

  

 

 

 

𝒗 =  
d

𝒕
 

𝒗 =  λ × f 

  f =
𝟏

𝑻
 

𝒗 =
λ

𝑻
 

 

 

4-Students use a sound with a frequency of 256 Hz to measure the speed of sound in their playground. The 
sound wave travels 80.0 m in 0.180 s. 

a-What is the speed of the wave? 

𝒗 =  
d

𝒕
  =  

𝟖𝟎.𝟎 𝐦

𝟎.𝟏𝟖𝟎 𝐬
= 𝟒𝟒𝟒 𝐦/𝐬 

 

b-What is the wavelength of the wave? 

λ =  
𝒗

𝒇
  =  

𝟒𝟒𝟒 𝐦/𝐬

𝟐𝟓𝟔 𝐇𝐳
= 𝟏. 𝟕 𝐦 

 

c-What is the period of the wave?                                                                           

  T =
𝟏

𝒇
=

𝟏

𝟐𝟓𝟔 𝐇𝐳
= 𝟎. 𝟎𝟎𝟒 𝒔 

 

5-The figure shows a wave with a frequency of 8 Hz 

 

a-What is the Wave amplitude ? 

                                                1.5 cm = 0.015 m 

b-What is the wavelength of the wave? 

                                              15 cm = 0.15 m 

c-What is the period of the wave?  

                             T =
𝟏

𝒇
=

𝟏

 𝟖 𝐇𝐳
= 𝟎. 𝟏𝟐𝟓 𝒔 

d-What is the speed of the wave?  

                          𝒗 =  λ × f  = 0.15 × 8 = 1.2 m/s 
 

What type of a wave is a sound wave? 

 a)   longitudinal wave                     b) transverse wave 

  c)   surface wave                             d) electromagnetic wave 

 

a)   x frequency y wavelength        

 b) y frequency x wavelength        

  c)   y amplitude x wavelength        

 d)   x amplitude y wavelength        

 
This is a plot of a sound wave. Point A represents 3.2 m along the x -axis. 

 Choose the correct statement. 

 a)   The frequency is 1.6 Hz.        b) The wavelength is 1.6 m. 

  c)   The amplitude is 3.2 m.         d) The wavelength is 0 m. 

 

x 

y 
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Sound level is a logarithmic scale of sound intensity. It is measured with decibel units (dB) 
The sound level is a relative scale of  sound intensity 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The sound from hair dryer is 10000 times more than breathing  
    90dB - 10 dB         

20 
= 𝟒   𝟏𝟎𝟒  = 𝟏𝟎𝟎𝟎𝟎 𝐭𝐢𝐦𝐞𝐬 

The sound from truck is 100 times more than refrigerator      80 dB - 40 dB         

20 
= 𝟐  𝟏𝟎𝟐   = 𝟏𝟎𝟎 𝐭𝐢𝐦𝐞𝐬 

The sound from helicopter is …….…. times more than refrigerator              100dB    -     40   dB         

20 
= 𝟑   𝟏𝟎𝟑  = 𝟏𝟎𝟎𝟎  𝐭𝐢𝐦𝐞𝐬 

The sound from helicopter is …….…. times more than conversation      100  dB     -     60    dB         

20 
= 𝟐  𝟏𝟎𝟐 = 𝟏𝟎𝟎 𝐭𝐢𝐦𝐞 

 
 

 

 

 

 

How many times louder does rock concert sound than casual conversation 

a) 10 times                                                                                                  b) 100 times 

  c) 1000 times                                                                                            d) 10000 times 

 

   110 dB  -   50 dB    

20 
= 𝟑 = 𝒏 

𝟏𝟎𝒏 = 𝟏𝟎𝟑 = 𝟏𝟎𝟎𝟎  𝐭𝐢𝐦𝐞𝐬 

The sound level is measured with ………………… units  

a) Hz                                                                                                  b) N 

                                   c) J                                                                                                    d) dB 

 



 

  

Standing Wave on a String Standing Wave on a  closed pipe Standing Wave on an  open  pipe 

𝒗 =  λ × f      𝑓 𝑛 =
𝑛 𝑣

2𝐿
      𝝀 =

𝟐𝑳

𝐧
 

 

𝒗 =  λ ×  f        𝑓 𝑛 =
𝑛 𝑣

4𝐿
         𝝀 =

𝟒𝑳

𝐧
 𝒗 =  λ × f        𝑓 𝑛 =

𝑛 𝑣

2𝐿
        𝝀 =

𝟐𝑳

𝐧
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Resonance is the vibration of an object at the same frequency of vibration of a nearby object or a surrounding medium.  

standing wave is the interference of two waves of the same amplitude and frequency, traveling in opposite directions, 

that seem to vibrate vertically without traveling horizontally 

n=1,3,5,7.

.. 

n=1,2,3,4.

.. 
n=1,2,3,4.

.. 

string is plucked and the speed of the vibration is 150 m/s. If the length of the 
string is 75 cm, what is the harmonic frequency of the string? 

𝜆 =
2𝐿

𝐧
=

2 × 0.75

𝟒
= 0.375𝑚 

𝑓 𝑛 =
𝑛 𝑣

2𝐿
 =4× 150

2×0.75
= 400 𝐻𝑧           or   f = 

V

λ
  = 

   159      

0.375 
  =  𝟒𝟎𝟎 𝑯𝒛 

For a closed-pipe instrument that is 50.0 cm long, what is the wavelength of the 
wave, and what is the lowest frequency sound the instrument can make? 
Assume the speed of sound is 343 m/s (calculate the next frequency ) 

  𝜆 =
4𝐿

𝐧
=

4×0.50

𝟏
 = 2m         𝑓 𝑛 =

𝑛 𝑣

4𝐿
 =

1× 343

4×0.50
= 171.5 𝐻𝑧              𝑓 3 =

𝑛 𝑣

4𝐿
 =

3× 343

4×0.50
= 514.5 𝐻𝑧 

 
 

This piccolo is a short open-pipe instrument. It has a length of 32 cm. 

What is the lowest frequency sound it makes,  

Remember, the speed of sound in air is 343 m/s (calculate the next frequency ) 

𝜆 =
2𝐿

𝐧
=

2×0.32

𝟏
 = 0.64m           𝑓 𝑛 =

𝑛 𝑣

2𝐿
 =

1× 343

2×0.50
= 536 𝐻𝑧         𝑓 2 =

𝑛 𝑣

2𝐿
 =

2× 343

4×0.50
= 1072 𝐻𝑧 

 

open  pipe 

 

𝒗 =  λ × f       

 

𝑓 𝑛 =
𝑛 𝑣

2𝐿
        

 

𝜆 =
2𝐿

𝐧
 

n=1,2,3,4... 

 
closed pipe 

 

𝒗 =  λ × f       

 

𝑓 𝑛 =
𝑛 𝑣

4𝐿
   

   

𝜆 =
4𝐿

𝐧
 

n=1,3,5,7... 

 A guitar string length 0.65 m is played If the speed of the wave 

in the string is 410 m/s, what is its fundamental frequency?  

 a) 267 Hz                                                              b) 513 Hz 

  c) 631 Hz                                                             d) 315 𝐻𝑧 

 

A qanun string is plucked and the speed of the vibration 

is 405 m/s. If the length of the string is 35 cm, what is 

the second harmonic frequency of the string?  

    a) 2067 Hz                                                    b) 5513 Hz 

    c) 1157 𝐻𝑧                                                     d) 1315 𝐻𝑧 

 

𝑓 𝑛 =
𝑛 𝑣

2𝐿
 =2× 405

2×0.35
 

                 =1157Hz 

𝑓 𝑛 =
𝑛 𝑣

2𝐿
 =1× 410

2×0.65
 

                 =315Hz 
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Pitch  ) درجة الصوت ) التردد  

Pitch : how high or low the frequency of a sound wave is 

The human ear can detect sounds between  20 Hz  and  20 KHz, but most people cannot hear sounds above 16 KHz 

 

 

 

 

 

 

 

Infrasound < 20 Hz                                                                          Ultrasound > 20 KHz 

Ultrasound is used in medical to see the internal organs of patient. It is useful because  

1-it does not involve surgery 

2- it does not disturb the patient or doctor’s ears because it is ultrasound > 20 KHz  above of human hearing 

263 Hz

V  = f  ×  λ 

f   frequency in Hz 

 λ  wavelength in m 

V  wave speed in m/s 

20 Hz  and  20 KHz 

If the distance between the speaker and the ear is 1200 cm and the speed of sound is 343 m/s.  

what is the frequency of this sound wave?                                         ( 6 waves )   1200 cm  = 12 m 

a)5.83 × 10 -3 Hz 

               b) 1.72  Hz 

 c)172 Hz 

               d) 686 Hz 

                                                                                                                                λ = 
     12        

 6
   =     𝟐  𝒎  

                                                                                                                              f = 
V

λ
  = 

    343         

2 
   =    𝟏𝟕𝟐    𝑯𝒛 

  



 

 

 

 

 

 

  

1- The middle C on a piano has a frequency of 263 Hz. 

 Knowing that the speed of sound in air is 343 m/s,  

the note has a wavelength of ……………… m 

 a) 0.65 m 

               b) 0.77 m 

 c) 1.5m 

               d) 1.3 m 

2- What is the frequency of the next C in the image?                                       

a) 122 Hz 

               b)  526 Hz 

 c) 1,052 Hz 

               d) 789 Hz 

3- What is the wavelength of the next C note indicated, which has twice the frequency of middle C, is …………                       

 a) 0.65 m 

               b) 0.77 m 

 c) 1.5m 

               d) 1.3 m 

 

 

 

 

     

 

263 Hz

V  = f  ×  λ 

f   frequency in Hz 

λ  wavelength in m 

𝒗 wave speed in m/s 

f λ 

𝒗 

Loudness ( الصوت شدة)  الصوت علو  

Sounds are not just high-pitched or low-pitched. They can be loud or soft too. This is related to the 
amplitude  

The higher the amplitude, the louder the sound 

Loudness is the intensity of sound heard by the ear 
 

Loudness 

Sound level is a logarithmic scale of sound intensity. It is measured with decibel units (dB) 
The sound level is a relative scale of  sound intensity 

The sound from hair dryer is 10000 times more than breathing  
    90dB - 10 dB         

20 
= 𝟒 = 𝟏𝟎𝟎𝟎𝟎 𝐭𝐢𝐦𝐞𝐬 

The sound from truck is 100 times more than refrigerator      80 dB - 40 dB         

20 
= 𝟐 = 𝟏𝟎𝟎 𝐭𝐢𝐦𝐞𝐬 

The sound from helicopter is …….…. times more than refrigerator              100dB    -     40   dB         

20 
= 𝟑 = 𝟏𝟎𝟎𝟎  𝐭𝐢𝐦𝐞𝐬 

The sound from helicopter is …….…. times more than conversation      100  dB     -     60    dB         

20 
= 𝟐 = 𝟏𝟎𝟎    𝒕𝒊𝒎𝒆 

 
 



Classify into Electrical Insulators or Electrical Conductors 

Electrical Insulators Electrical Conductors 
  

 

 

 electrons cannot move freely Rubber andplastics graphite diamond 

electrons can move freely 

plasma 

humid air dry air   distributed charge localize charge 
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Insulators 

-kind of material resists the flow of electricity. 

-limits the movement of electrical charge. 

-localize charge. 

-rubber, plastics glass, diamond, cloth, silk, and dry air   

-electrons cannot move freely. 

-strong electrostatic force 

Rubber & plastics 

diamond 

glass  

dry air 

cloth & silk 

Metals 

Graphite 

Water 

humid air 

plasma 

Conductors 

-material that allows the movement of electrical charge 

-mobile electron cloud 

-distributed charge  

-metals, graphite, water, humid air, and plasma  

- mobile electron cloud. transfer charge 

-weak electrostatic force 

1- The adjacent figure shows                                                       

A- conductor charged by losing electrons                                             

B- conductor charged by gaining electrons                                     

C- insulator charged by losing electrons                                             

D- insulator charged by gaining electrons 

 

2- The adjacent figure shows                                                       

A- conductor charged by losing electrons                                             

B- conductor charged by gaining electrons                                     

C- insulator charged by losing electrons                                             

D- insulator charged by gaining electrons 

 

 

 

 

 

 

 

 

  

 

 

Diamond and graphite are both made 
of pure carbon,  

but diamond is … Insulators.  and 

 the graphite is… Conductors… 
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E =
ΔV

𝒅
=

400

𝟎.𝟎𝟐𝟎
= 𝟐𝟎𝟎𝟎𝑵/𝑪 

𝛥𝑉 = 𝐸𝑑 

𝛥𝑉 =  6000 ×  0.05 = 300𝑉 

 

 

 
𝛥𝑉 = 𝐸𝑑 

𝛥𝑉 =  2.5 × 𝟏𝟎
  
𝟑 ×  0.200 = 500𝑉 

 

 

 

d =
ΔV

𝑬
=

125

4.25×𝟏𝟎
  𝟑 = 𝟎. 𝟎𝟐𝟗𝒎 

𝑊 = 𝑞𝛥𝑉 

𝑊 = 3.0 ×  1.5 

= 4.5𝑗 

 

 

 
E =

ΔV

𝒅
=

500

𝟎.𝟎𝟐𝟒
= 𝟐𝟎𝟖𝟑𝟑𝑵/𝑪 

𝑊 = 𝑞𝛥𝑉 

𝑊 = 1.6 × 10−19𝑐 ×  18000 

= 2.88 ×  10−15𝑗 

 

 

 
𝛥𝑉 = 𝐸𝑑 

𝛥𝑉 =  4.5 × 𝟏𝟎
  
𝟑𝟓 ×  0.25 = 112500𝑉 

𝑊 = 𝑞𝛥𝑉 

𝑊 = 1.6 × 10−19𝑐 ×  112500 

= 1.8 × 10−14𝑗 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 A B 

 موجبة  1
positive 

 موجبة 
positive 

 سالبة 2
negative 

 موجبة 
positive 

 سالبة 3
negative 

 سالبة
negative 

 متعادلة 4
neutral 

 متعادلة
neutral 

1  
 
 

 
 

2 

 
 
 
 

 
3 

 
 
 

 
4 
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 الشحنات الكهربائية المتشابهة تتنافر

 الشحنات الكهربائية المختلفة تتجاذب 

Coulomb's Law 

𝐹𝑒 = k
⃒𝒒𝑨 𝒒𝑩 ⃒

𝑟2  

𝐹𝑒 = Electrostatic force  (Newton N) 

K = Coulomb’s constant ( K = 9 × 10 
9

 N.m
2

/c
2 

) 

𝑞𝐴𝑞𝐵= charges (coulomb C) 

r = Distance between charges ( m ) 

Which of the diagrams shown in the adjacent figures is correct to show 
the electric force between the two charges 

أي مخطط من المخططات الظاهرة في الأشكال المجاورة صحيح ليوضح القوة الكهربائية بين  

 الشحنتين 

 

Two charges,  q
A
= - 3.0 × 10

-6 
C  and   q

B
= 4.0 × 10

-6 
C 

at 0.1m apart each other with a force of Attraction 

What is the electrostatic force? 

 Remember,  K = 9.0 × 10
9
 N.m

2
/C

2
 

q
A
= - 3.0 × 10

-6 
C   

 

q
B
= 4.0 × 10

-6 
C   

 
𝐹𝑒 = k

⃒𝒒𝑨 𝒒𝑩 ⃒

𝑟2   

𝐹 =
9.0 × 109   ×  3.0 × 10−6   ×  4.0 × 10−6 

0.12  
𝐹 =  10.8 N    Attractionتجاذب   



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

Two charges,  q
A
=  3.0 μC and   q

B
= -4.0 μC 

at 5.0 cm apart each other with a force of Attraction 

What is the electrostatic force? 

 Remember,  K = 9.0 × 10
9
 N.m

2
/C

2 

Remember          ميكرو كلوم  μC   × 10−6
 C   كولوم  =    

 m   متر = cm ÷   100   سنتيمتر    

 
                          

𝐹𝑒 = k
⃒𝒒𝑨 𝒒𝑩 ⃒

𝑟2   𝐹 =
9.0 × 109   ×  3.0 × 10−6   ×  4.0 × 10−6 

0.052  
𝐹 =  43.2 N    Attraction تجاذب   

According to the figure, the force acting between the 

two charged balls is (

𝐹𝑒 = k
⃒𝒒𝑨 𝒒𝑩 ⃒

𝑟2   0.28 =
9.0 × 109   ×  2q   ×  5q 

0.052  𝑞 = 1.76 × 10−7 𝑐 

positive charge = 5q = 5 ×1.76 × 10−7 c =  8.8 × 10−7 c     

negative charge = 2q = 2 ×1.76 × 10−7 c =  3.5 × 10−7 c     

An electrostatic force of attraction of 2.3 N acts on two 

charged spheres with their centers 25 cm apart. One sphere 

has a charge of 4 μC,  

what is the charge of the second sphere?  

Remember,  K = 9.0 × 10
9
 N.m

2
/C

2 

Remember          ميكرو كلوم  μC   × 10−6
 C   كولوم  =    

 m   متر = cm ÷   100   سنتيمتر    

   شحنة كل من الكرتين  

 

 
                          

q
1
= 4.0 × 10

-6 
C   

 

q
2
= 4.0 × 10

-6 

C   

25 cm 

F= 2.3 N 

𝐹𝑒 = k
⃒𝒒𝑨 𝒒𝑩 ⃒

𝑟2   2.3 =
9.0 × 109   ×  4.0 × 10−6   ×  q

2

0.252  q
2

= 3.99 × 10
−6 𝑐  negative  

 

q
2
= ?

 
C   

 

q
1
= 4.0 × 10

-6 
C   

 

r=?cm 𝐹𝑒 = k
⃒𝒒𝑨 𝒒𝑩 ⃒

𝑟2   2.3 =
9.0 × 109   ×  4.0 × 10−6   ×  4.0 × 10−6

0. r2  

r = 0.25 m  

 



q
1
=  3.0 μC and   q

2
=  -4.0 μC  and   q

2
=  3.0 μC   

calculate Fnet 0n q
2
 

 

 

 

  
𝐹𝑛𝑒𝑡 = 120 − 67.5 = 52.5    + 𝑋 

Which of the following arrows shows the correct direction of the net force on the charge Q2? 
 
 
 
 
 
 
 
 
 
 
 

a)                                      B)                                             c)                                     d) 

 

 

 

 

 

           q
1
=  3.0 μC and   q

2
= -4.0 μC  and   q

2
=  3.0 μC  calculate Fnet 0n q

2
 

 
 

 

 

 

𝐹𝑛𝑒𝑡 = √𝐹𝑥
2 + 𝐹𝑦

2     

𝐹𝑛𝑒𝑡 = √1202 + 67.52  

𝐹𝑛𝑒𝑡 = 138𝑁 

 

q1 q2 

q3 

3cm 

4cm 

FR 

𝐹𝑒 = k
⃒𝒒𝟏 𝒒𝟐 ⃒

𝑟2   
𝐹12 =

9.0 × 109   ×  3.0 × 10−6   ×  4.0 × 10−6 

0.032 = 120 𝑁     + 𝑋 

𝐹32 =
9.0 × 109   ×  3.0 × 10−6   ×  4.0 × 10−6 

0.042 = 67.5 𝑁    − 𝑌 

 

𝜃 = 𝑡𝑎𝑛−1 (
𝑦

𝑥
) 

= 𝑡𝑎𝑛−1 (
67.5

120
) 

𝜃 = 290 
𝜃 = 3600 − 290 = 3310 with +x 

FR 

q1 

3cm 4cm 

Q2 Q3 

𝐹12 =
9.0 × 109   ×  3.0 × 10−6   ×  4.0 × 10−6 

0.032 = 120 𝑁     + 𝑋 

𝐹32 =
9.0 × 109   ×  3.0 × 10−6   ×  4.0 × 10−6 

0.042 = 67.5 𝑁    − 𝑋 

 



    حدد على كل الأشكال اتجاه محصلة القوة الكهربائية على الشحنة التاليوضعت ثلاث شحنات كما في الرسم 
2

q       

 

 

 

 

 

q
A
=  +6.0 μC and   q

B
= -3.0 μC  and   q

C
=  1.5 μC       

1- calculate FB 0n A    & FC 0n A 
2- calculate Fnet on A   

 

 

 

 

 

 

 𝐹𝑛𝑒𝑡 = √𝐹𝑥
2 + 𝐹𝑦

2     

 𝐹𝑛𝑒𝑡 = √1012 +  902  

  𝐹𝑛𝑒𝑡 = 135𝑁 

  

 

Three charges are placed as in the following diagram. Determine on all shapes the 
direction of the net electric force on the charge q2  
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𝐹𝑒 = k
⃒𝒒𝟏 𝒒𝟐 ⃒

𝑟2  

𝐹𝐵𝐴 =
9.0 × 109   × 6.0 × 10−6   ×  3.0 × 10−6 

0.042 = 101 𝑁     + 𝑋 

r
Ab

= 4cm r
Ac

= 3cm 

𝐹𝐶𝐴 =
9.0 × 109   × 6.0 × 10−6   ×  1.5 × 10−6 

0.032 = 90 𝑁     + 𝑌 

𝜃 = 𝑡𝑎𝑛−1 (
𝑦

𝑥
) 

= 𝑡𝑎𝑛−1 (
90

101
) 

𝜃 = 420 with +x 



     

q
A
=  +6.0 μC and   q

B
= 3.0 μC  and   q

C
=  1.5 μC       

1- calculate FB 0n A    & FC 0n A 
2- calculate Fnet on A   

 

 

 

 

 

 

 𝐹𝑛𝑒𝑡 = √𝐹𝑥
2 + 𝐹𝑦

2     

 𝐹𝑛𝑒𝑡 = √1012 +  902  

  𝐹𝑛𝑒𝑡 = 135𝑁 

 

 

 

 

𝑭𝟐

𝑭𝟏
=

𝒓𝟏
𝟐

𝒓𝟐
𝟐

 

When distance between two charges is doubled  the force will be decrease to 1
4

𝐹 

𝑭𝟐

𝑭𝟏
=

𝒓𝟏
𝟐

𝒓𝟐
𝟐                        𝑭𝟐

𝑭𝟏
=

𝟏𝟐

𝟐𝟐
               𝑭𝟏 = 𝟒𝑭𝟐                        𝟏

𝟒
𝑭𝟏 = 𝑭𝟐  

When distance between two charges is tripled  the force will be decrease to 1
9

𝐹 

𝑭𝟐

𝑭𝟏
=

𝒓𝟏
𝟐

𝒓𝟐
𝟐                        𝑭𝟐

𝑭𝟏
=

𝟏𝟐

𝟑𝟐
               𝑭𝟏 = 𝟗𝑭𝟐                        𝟏

𝟗
𝑭𝟏 = 𝑭𝟐  

 

  

𝐹𝑒 = k
⃒𝒒𝟏 𝒒𝟐 ⃒

𝑟2  

𝐹𝐵𝐴 =
9.0 × 109   × 6.0 × 10−6   ×  3.0 × 10−6 

0.042 = 101 𝑁    − 𝑋 

𝐹𝐶𝐴 =
9.0 × 109   × 6.0 × 10−6   ×  1.5 × 10−6 

0.032 = 90 𝑁     + 𝑌 

𝜃 = 𝑡𝑎𝑛−1 (
𝑦

𝑥
) 

= 𝑡𝑎𝑛−1 (
90

101
) 

𝜃 = 420  

r
Ab

= 4cm 

r
Ab

= 3cm 
A B 

C 

𝜃 = 1800 − 420 = 1380 with +x 

𝐹𝑒 = k
⃒𝒒𝟏 𝒒𝟐 ⃒

𝑟2  

The electric force between two charges is 90 N what the force when the distance is tripled  

 a)  90 N                                     b) 10N 

                                                              c) 
𝟏

𝟗
 𝑵                                  d) 3 N 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  3rزادت المسافة بين الشحنتين ثلاثة أضعاف إذا  rبين الشحنتين  والمسافة N 2700   قوة التنافر بين شحنتين هي   

 كم تصبح القوة بين الشحنتين؟

The force of repulsion between two charges is 2700 N and the distance between the two charges is r 
if the distance between the two charges is increased three times 3r 

What is the force between the two charges? 

a) 900 N                         b) 300 N                       C) 7100 N                          d) 2700 N 
 

 

 

 

 

 

 

   

  4rأضعاف  أربعةزادت المسافة بين الشحنتين إذا  rبين الشحنتين  والمسافة N 2400   قوة التنافر بين شحنتين هي   

 كم تصبح القوة بين الشحنتين؟

The force of repulsion between two charges is 2700 N and the distance between the two charges is r 
if the distance between the two charges is increased three times 3r 

What is the force between the two charges? 

b) 900 N                        b) 300 N                       C) 7100 N                          d) 150 N 
 

 

 

 

 

 

 

   

اف إلى الثلث المسافة بين الشحنتين  أنقصتإذا  rبين الشحنتين  والمسافة    N 2700قوة التنافر بين شحنتين هي   
𝒓 

3
   

 كم تصبح القوة بين الشحنتين؟

The force of repulsion between two charges is 2700 N, and the distance between the two charges is r, 
if the distance between the two charges is reduced to one-third, r/3. 

What is the force between the two charges? 

 

a) 24300 N                         b) 300 N                        C) 7100 N                          d) 2700 N 

 

 

 

 

 

 

 

 

   

  (2.5cm)والمسافة بين النقطتين  (500V)فرق الجهد بين نقطتين في مجال كهربائي منتظم يساوي

 ما شدة المجال بين النقطتين؟

The potential difference between two points in a regular electric field is equal to (500V) and the distance 

between the two points is (2.5cm) 

What is the field strength between the two points? 

        

Known   𝚫𝐕 = 𝟓𝟎𝟎 𝐕                  d = 2.5 cm = 0.025 m  

Unknown       E = ? N/C 

𝑬 =
𝚫𝐕 

d
=

𝟓𝟎𝟎 

0.025
= 20000   𝑉/𝑚 = 20000   N/C 

 

 

 
                          



 

 

  

 

 

 

 

 

 

 

 

 

  

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 التغير في فرق الجهد  
Change in potential difference. 

 التغير في طاقة الوضع 
Change in potential energy 

A  موجب positive  موجب positive 

B negative  سالب positive  موجب 

C positive  موجب negative  سالب 

d negative  سالب سالب negative 

 التغير في فرق الجهد  
Change in potential difference. 

 

 التغير في طاقة الوضع 
Change in potential energy 

A  موجب positive  موجب positive 

B سالب negative  موجب positive 

C  موجب positive سالب negative 

d negative  سالب سالب negative 

 التغير في فرق الجهد  
Change in potential difference. 

 التغير في طاقة الوضع 
Change in potential energy 

A  موجب positive  موجب positive 

B negative  سالب positive  موجب 

C positive  موجب negative  سالب 

d negative  سالب سالب negative 

 التغير في فرق الجهد  
Change in potential difference. 

 

 التغير في طاقة الوضع 
Change in potential energy 

A  موجب positive  موجب positive 

B سالب negative  موجب positive 

C  موجب positive سالب negative 

d negative  سالب سالب negative 

A 

B 

A 

B 

A 

B 

A 

B 



 

 

  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

  

 

 

 

 

 

 

 

 

 

  

 التغير في فرق الجهد  
Change in potential difference. 

 التغير في طاقة الوضع 
Change in potential energy 

A  موجب positive  موجب positive 

B negative  سالب positive  موجب 

C positive  موجب negative  سالب 

d negative  سالب سالب negative 

 التغير في فرق الجهد  
Change in potential difference. 

 

 التغير في طاقة الوضع 
Change in potential energy 

A  موجب positive  موجب positive 

B سالب negative  موجب positive 

C  موجب positive سالب negative 

d negative  سالب سالب negative 

 التغير في فرق الجهد  
Change in potential difference. 

 التغير في طاقة الوضع 
Change in potential energy 

A  موجب positive  موجب positive 

B negative  سالب positive  موجب 

C positive  موجب negative  سالب 

d negative  سالب سالب negative 

 التغير في فرق الجهد  
Change in potential difference. 

 

 التغير في طاقة الوضع 
Change in potential energy 

A  موجب positive  موجب positive 

B سالب negative  موجب positive 

C  موجب positive سالب negative 

d negative  سالب سالب negative 

A 

B 

A 

B 

A 

B 

A 

B 



 

 

 

https://phet.colorado.edu/en/simulation/capacitor-lab-basics 

  

 

 

 

 

 

 

 

   

 

 

 

 

  

 

 

 

 

 

  

 

 

 

Physics quantity symbol unit 
charge q  كولوم C 

potential difference ∆𝑉 فولت V 
Capacitance C   فاراد F 
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Capacitance is a scalar quantity that is constant for each capacitor. If 

the potential difference is increased, the amount of charge in the plates 

increases; the capacitance stays the same. 

A capacitor is a device that stores electric potential energy in an electric field 

Two plates are connected to a 12V battery as shown. If the capacitor 
has a charge of 25 µC, what is the capacitance of this capacitor? 

a) 4.8  µF 

b) 2.1  µF 

c) 0.48  MF 

d) 2.1  MF 

 

A capacitor is connected to a 12V battery. If the capacitor has a capacitance of 5.0 µF what is the charge? 

  

 

Two plates are connected to a 3V battery as 

shown. If the capacitor has a charge of 10 µC, what 

is the capacitance of this capacitor? 

   

 

 a)  0.3  MF                                 b) 0.3  MF 

  c) 3.0  µF                                  d) 3.0  MF 

 

what is the net charge on the sphere? 

 

 

 

           a)  4.42 × 10 
-12   

C
   

            b) 6.36 × 10 
-6   

C
   

 

c) 4.42 × 10 
-6   

C
   

           d) 6.36 × 10 
-10   

C
   

 

 



  

     

 

 

 

 

 

    

 

 

  

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 الكمية الفيزيائية الرمز وحدة القياس 

N  نيوتن  

  

F 
g
 Weight  الوزن 

Downward force  F
g 

= m g  

N  نيوتن  F 
e
 Electric force  القوة الكهربائية 

Upward force   F
e 

= q  E= q 
△V

𝒅
 

  

 
184V 

 

1.50 cm=0.0150m 
 

? 

 ? 
 

? 
 

? 
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m 

d 

V

Fg 

N 

 3.00 ×𝟏𝟎
  −𝟏𝟓 

Kg  

E 

E =
ΔV

𝒅
=

184

𝟎.𝟎𝟏𝟓𝟎
= 𝟏𝟐𝟎𝟎𝟎𝑵/𝑪 

F
g 

= m g 

     = 3.00 ×𝟏𝟎
  −𝟏𝟓  

× 9.81 

     = 2.9 ×𝟏𝟎
  −𝟏𝟒N  

𝑭𝒈 = 𝒒 𝑬 

2.9 ×10
-1𝟒  

N = 𝒒 × 12000 

𝒒 =
2.9 ×𝟏𝟎

  −𝟏𝟒  
N

12000N/C
=2.4×10

-1𝟖  
C 

The number of excess electrons 

𝑵 =
2.4×10

-18 
C

1.602×10
-19 

C
 = 15 electrons 

q 

1-Weight (Downward force )  Fg = m g  

2- Electric force  ( Upward force )      𝐹𝑒 = 𝑞𝐸 = 𝑞 
𝛥𝑉

𝑑
 

 

 
𝐹𝑔 = 𝑞𝐸 

1.9 × 10−15 =  𝑞 ×  6.0 × 103  

𝑞 = 3.2 ×  10−19𝑐 

 

 

 

 

𝑵 =
3.2 × 10−19𝑐

1.6 × 10−19𝑐
 

N=2 electrons 

   
𝐹𝑔 = 𝑞𝐸 

6.4 ×  10−15 =  1.6 ×  10−19 ×  𝐸 

𝐸 = 40000𝑁/𝐶 

 

 

 

 

The negatively charged oil drop has a weight  𝐅𝐠 =  𝟐. 𝟎 × 𝟏𝟎−𝟏𝟓 𝑵  it suspended with electric field  

𝐄 =  𝟔. 𝟐𝟒 ×  𝟏𝟎𝟐N/C  How many number of excess electrons? 

 

a)  10                      b) 30 

 c) 20                       d) 40 

𝐹𝑔 = 𝑞𝐸 

2.9 ×  10−15 =  𝑞 ×  6.24 × 103  

𝑞 = 3.2 ×  10−18𝑐 

 

 

 

 

𝑵 =
3.2 ×  10−18𝑐

1.6 × 10−19𝑐
 

N=20 electrons 

   



 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

unit symbol  الكمية الفيزيائية 

c q  الشحنة الكهربائية 

Electric charge  

v v  فرق الجهد الكهربائي 

potential 

difference  

m d  المسافة 

distance 

N/C E  المجال الكهربائي 

Electric field  

N F  القوة الكهربائية 

Electric force  

J W  الشغل 

Work 

J 

 

U  طاقة الوضع الكهربائية 

EPE 

F C Capacitance 
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1- Electric charge is measured in units 

a- newton   b- coulomb     c- newton/coulomb     d- volt 

2- Electric force is measured in units 

a- newton      b- coulomb        c- newton/coulomb      d- volt 

3- Electric field is measured in units- 

a- newton      b- coulomb     c- newton/coulomb       d- volt 

4 - Electric potential difference is measured in units 

a- newton        b- coulomb       c- newton/coulomb     d- volt 

5- Work and electric potential energy are measured in units 

a- newton   b- coulomb     c- joule      d- volt 

6- Capacitance is measured in units 

a- newton   b- Farad     c- joule      d- volt 

 
Electric field is measured in units  N/C it 

equivalents to 

 a)  j/c                             b) q/v 

  c) N.m                            d) v/m 

 

Electric potential difference is measured in units V 

it equivalents to 

 a)  j/c                                     b) q/v 

  c) N.m                                  d) v/m 

 

Capacitance is measured in units F it equivalents to 

 a)  j/c                                     b) q/v 

  c) N.m                                  d) v/m 

 

Electric field is measured in units  

 a)  N/C                            b) q/v 

  c) N.m                            d) v/m 

 

𝑞 = 𝐶𝛥 𝑉 

𝑞 = 45 ×  27 × 10−6 = 1.2 × 10−3 𝐶 

 

 

 

 

𝑞1 = 𝐶1𝛥 𝑉 

𝑞1 =  3.3 × 10−6 × 24 

𝑞1 = 7.9 × 10−5 𝐶 

 

 

 

 

𝑞2 = 𝐶2𝛥 𝑉 

𝑞1 =  6.8 × 10−6 × 24 

𝑞1 = 1.6 × 10−4 𝐶 

 

 

 

 

3.3µF < 6.8µF 

 

 

 

 

𝑞1 = 𝐶𝛥 𝑉1 

𝑞1 = 2.2 × × 10−6 × 6.0 

= 1.3 × 10−5 𝐶 

 

 

 

𝑞2 = 𝐶𝛥 𝑉2 

𝑞2 = 2.2 × × 10−6 × 15.0 

= 3.3 × 10−5 𝐶 

 

 

 

  𝛥 𝑞 = 3.3 × 10−5 − 1.3 × 10−5 = 2.0 × 10−5 𝐶 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

The charge of proton =1.6 ×  10−19𝑐 
𝛥𝑉 = 𝐸𝑑 

𝛥𝑉 =  1800 ×  0.015 = 27𝑉 

𝑊 = 𝑞𝛥𝑉 

𝑊 = 1.6 × 10−19𝑐 ×  27 

= 4.3 × 10−18𝑗 

 

 

 

 

يمكن الحصول عليه من لوحين متوازيين أحداهما مشحون بشحنة موجبة والآخر مشحون   المجال المنتظم -1

 بشحنة سالبة 

It can be obtained from two parallel plates, one with a positive charge and the other 

with a negative charge 

تتجه خطوط المجال الكهربائي من اللوح الموجب ) الأعلى جهد ( إلى اللوح السالب ) الأقل جهدا (  - 2  

The electric field lines run from the positive (highest voltage) plate to the negative 

(lowest voltage) plate. 

المسافات بين خطوط المجال متساوية   - 3                            The distances between the field lines 

are equal 

قيمة المجال الكهربائي في المجال المنتظم ثابتة  - 4          The value of the electric field in a regular 

field is constant    



 

  



  



  



  



 


