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Physics 	Formula	Sheet	 	Term	1 	Grade 	12 	ADV 	Physics 	

List	of	Constants	and	Formulae	

Elementary	charge,	𝑒 = 1.6	 × 10!"#	𝐶	
Proton	mass,	𝑚$ = 1.67	 × 10!%&	𝑘𝑔	
Electron	mass,	𝑚' = 9.11	 × 10!("	𝑘𝑔	

Coulomb′s	constant,	𝑘 = 9.0	 × 10#𝑁 ∙ 𝑚%/𝐶%	
Vacuum	permeability,	𝜀) = 8.85	 × 10!"%𝐶%/𝑁 ∙ 𝑚%	
	

Electrostatics	
𝑄 = 𝑛𝑒	

7𝐹⃗*7 = 𝑘 :
𝑞"𝑞%
𝑟% : =

1
4𝜋𝜀)

:
𝑞"𝑞%
𝑟% :	

	
Electric	Fields	and	Gauss’s	Law	

𝐸@⃗ =
𝐹⃗*
𝑞 	

𝜙 = 𝐸𝐴 cos 𝜃	

𝜙 = G𝐸@⃗ ∙ 𝑑𝐴 =
𝑄
𝜀)
	

	
Electric	Potential	
Δ𝑈* = −𝑊* 	
𝑊* = 𝑞𝐸@⃗ ∙ 𝑑	

𝑉 =
𝑈
𝑞 	

∆𝑉 =
∆𝑈*
𝑞 = −

𝑊*

𝑞 	

𝐾𝐸 =	
1
2𝑚𝑣

%	

𝐸+ = −
𝑑𝑉
𝑑𝑥 	

∆𝑉 = −S𝐸@⃗ ∙ 𝑑𝑠	

∆𝑈 = −𝑞S𝐸@⃗ ∙ 𝑑𝑠	

𝐹𝑜𝑟	𝑝𝑜𝑖𝑛𝑡	𝑐ℎ𝑎𝑟𝑔𝑒𝑠:	

𝐸@⃗ = 𝑘 :
𝑞
𝑟%: =

1
4𝜋𝜀)

:
𝑞
𝑟%:	

𝑉 = 𝑘
𝑞
𝑟	

𝑈* = 𝑞𝑉 = 𝑘
𝑞"𝑞%
𝑟 	

	
Charge	densities	

𝜆 =
𝑄
𝐿 =

𝑑𝑞
𝑑𝑟	

𝜎 =
𝑄
𝐴 =

𝑑𝑞
𝑑𝐴	

𝜌 =
𝑄
𝑉 =

𝑑𝑞
𝑑𝑉	

	
Capacitors	
	

∆𝑉 =
𝑄
𝐶 	

𝐶 =
𝜅𝜀,𝐴
𝑑 	

𝐶$ =b𝐶- = 𝐶" + 𝐶% +	⋯
-

	

1
𝐶.
=b

1
𝐶--

=
1
𝐶"
+
1
𝐶%
+⋯	

𝑈/ =
1
2𝑄∆𝑉 =	

1
2𝐶∆𝑉

% =
1
2
𝑄%

𝐶 	

Geometry	
𝐴.$0'1' = 4𝜋𝑟%	
𝐴234-56'1 = 2𝜋𝑟𝑙	

𝐴71-8594' =
1
2𝑏ℎ	

𝐴1'278594' = 𝑏ℎ	
𝐴2-124' = 𝜋𝑟%	
	

𝑉.$0'1' =
4
3𝜋𝑟

(	

𝑉234-56'1 = 𝜋𝑟%𝑙	
	

Symbols	used	

𝑞 = 𝑄 = 𝑐ℎ𝑎𝑟𝑔𝑒	
𝑛 = 𝑛𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑒𝑥𝑐𝑒𝑠𝑠	𝑐ℎ𝑎𝑟𝑔𝑒	
𝐹* = 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐	𝑓𝑜𝑟𝑐𝑒	
𝑟 = 𝑟𝑎𝑑𝑖𝑢𝑠	𝑜𝑟	𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒	
𝐸 = 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐	𝑓𝑖𝑒𝑙𝑑	
𝑉 = 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐	𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙	
𝑈* = 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐	𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙	𝑒𝑛𝑒𝑟𝑔𝑦	
𝐾𝐸 = 𝑘𝑖𝑛𝑒𝑡𝑖𝑐	𝑒𝑛𝑒𝑟𝑔𝑦	
Δ𝑉 = 𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙	𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒	
𝑊* = 𝑤𝑜𝑟𝑘	𝑑𝑜𝑛𝑒	𝑏𝑦	𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐	𝑓𝑖𝑒𝑙𝑑	
𝑚 = 𝑚𝑎𝑠𝑠	
𝑣 = 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦	
𝜙 = 𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐	𝑓𝑙𝑢𝑥	

𝜆 = 𝑙𝑖𝑛𝑒𝑎𝑟	𝑐ℎ𝑎𝑟𝑔𝑒	𝑑𝑒𝑛𝑠𝑖𝑡𝑦	
𝜎 = 𝑠𝑢𝑟𝑓𝑎𝑐𝑒	𝑐ℎ𝑎𝑟𝑔𝑒	𝑑𝑒𝑛𝑠𝑖𝑡𝑦	
𝜌 = 𝑣𝑜𝑙𝑢𝑚𝑒	𝑐ℎ𝑎𝑟𝑔𝑒	𝑑𝑒𝑛𝑠𝑖𝑡𝑦	
𝐿 = 𝑙𝑒𝑛𝑔𝑡ℎ	
𝐴 = 𝑎𝑟𝑒𝑎	
𝑉 = 𝑣𝑜𝑙𝑢𝑚𝑒	
C = 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑎𝑛𝑐𝑒	
𝜅 = 𝑑𝑖𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐	𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡	
𝑑 = 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒	
𝐶$ = 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑎𝑛𝑐𝑒	𝑖𝑛	𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙	
𝐶. = 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑎𝑛𝑐𝑒	𝑖𝑛	𝑠𝑒𝑟𝑖𝑒𝑠	
𝑈/ = 𝑒𝑛𝑒𝑟𝑔𝑦	𝑠𝑡𝑜𝑟𝑒𝑑	𝑖𝑛	𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑜𝑟	

𝑉 = 𝑣𝑜𝑙𝑢𝑚𝑒	
𝑏 = 𝑏𝑎𝑠𝑒	
ℎ = ℎ𝑒𝑖𝑔ℎ𝑡	
𝑙 = 𝑙𝑒𝑛𝑔𝑡ℎ	
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1. the electric field 

Depending on the figure, what is the kind of( 𝑞1 ) and ( (𝑞2)? 

 ( 𝑞1 ) ( 𝑞2 ) 

  

2.  the electric field 

In the figure the electric field at point (b) equals (900 N/C ) .  What is the magnitude of the electric field at the point (a) ? 

 ( b)  (900 N/C) .   ( a )  

 

ⓐ 3600 ⓑ  225 ⓒ 450 ⓓ  1800 

3.  the electric field 

A negative charge of 1.5 × 10-7 C experiences a force of 0.300 N to the right in an electric field.  

What is the magnitude and direction of the field?   

 C7 -1.5 × 10 N0.300     

ⓐ 4.5 × 10−7 𝑁/𝐶 

to the right 

ⓑ 2.0 × 106 𝑁/𝐶 

to the left 

ⓒ 4.5 × 10−7 𝑁/𝐶 
to the left 

ⓓ 2.0 × 106 𝑁/𝐶 

to the right 

4.  the electric field 

The electric field lines for a system of two charges is shown below.  

Which of the following could be the correct charges 1 and 2? 

12 

 

 

 

 
Charge 𝑞1  Charge 𝑞2  

ⓐ +32 µ𝐶  −16 µ𝐶 

ⓑ −32 µ𝐶 +16 µ𝐶 

ⓒ −16 µ𝐶 +32 µ𝐶 

ⓓ −32 µ𝐶 −32 µ𝐶 

𝑞2 

𝐸𝑛𝑒𝑡 

𝑞1 

    

 
 

 

 

 
Charge 𝑞1  Charge 𝑞2  

ⓐ positive  negative  

ⓑ negative  positive  

ⓒ negative  negative  

ⓓ positive  positive  
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5. the electric field 

The figure below shows the electric field in a region. Rank the magnitudes of the electric field at points 

A, B , C and D in the region.

ABCD . 

 
 
 
 
 
 
 
 
  

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

6. the electric field 

negative charge-2 ×10 -7 C is located in an electric field of 20 N/C directed toward the East.  

What is the electric force acting on the charge? 

C  7-10 × 2- 20 N/C 

ⓐ 4.0×10 -6 N East   

 

ⓑ 1.0×10 -8 N East  ⓒ  4.0×10 -6 N West   ⓓ 1.0×10 -8 N West  

7. the electric field 

The figure shows the electric field pattern around two charges of equal magnitudes and opposite signs

Which of the labeled arrows correctly represents the direction of the electric field vector at point P?

. 

 P 

 
 
 
 
 
 
 
  

ⓐ A ⓑ B ⓒ C ⓓ D 
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8. General Charge Distributions 

A large, flat, horizontal sheet of charge has a charge per unit area of  =  25.0 𝜇𝐶/𝑚2.  

What is the total charge of the 0.02 𝑐𝑚2 sheet? 

 =  25.0 𝜇𝐶/𝑚20.02 𝑐𝑚2

ⓐ 0.5 μ𝐶 ⓑ 2.6 μ𝐶 ⓒ 25 p𝐶 ⓓ 50 p𝐶 

9. General Charge Distributions 

Given a linear charge density (𝜆 = 5.0𝑥2) from (x=0.0m) to (x=4.0m). Find the electric charge between 

(x=0.0m,x=4.0m) 

𝜆 = 5.0𝑥2𝑥 = 0.0𝑚𝑥 = 4.0𝑚𝑥 = 0.0𝑚, 𝑥 = 4.0𝑚

ⓐ 106.6 C ⓑ 40 C ⓒ 0 C ⓓ 853.3 C 

10. Force due to an Electric 

An proton with velocity 1.55 × 103𝑚/𝑠is fired horizontally across a horizontally oriented charged 

conducting plate with a surface charge density of +3.0 × 10−15 𝐶/𝑚2. 

 what is the magnitude of vertical deflection of the proton? 

1.55 × 103𝑚/𝑠 

 +3.0 ×  10−15 𝐶/𝑚2  

ⓐ 4.9 × 10−3𝑚 ⓑ 0.5𝑐𝑚 ⓒ 2.7 × 10−6𝑚 ⓓ 2.7𝑐𝑚 

11. the electric flux 

A charge is placed at the center of a cube. What is the flux of the electric field through one face of the cube?

 
 

ⓐ  0   ⓑ  6𝑞𝜀0 ⓒ 𝑞

𝜀0
 ⓓ 𝑞

6𝜀0
 

12. the electric flux 

A flat surface of area 3.20 𝑚2 is rotated in a uniform electric field of magnitude 𝐸 =  6.20 × 102 𝑁/𝐶 

Determine the electric flux through this area when the electric field is parallel to the surface. 

3.20 𝑚2   𝐸 =  6.20 × 102 𝑁/𝐶  

. 

ⓐ 0 𝑁𝑚2/𝐶 ⓑ 1.98 × 106 𝑁𝑚2/𝐶 ⓒ 1.40 × 106 𝑁𝑚2/𝐶 ⓓ 6.19 × 105 𝑁𝑚2/𝐶 
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13. the electric flux 

A charge 𝑄 is enclosed by a Gaussian spherical surface of radius R. If the radius is doubled, the electric flux will

 𝑄  𝑅 

ⓐ reduce to half ⓑ remain the same ⓒ increase four times ⓓ be doubled 

 

14. the electric flux 

A cubical Gaussian surface is placed in a uniform electric field as shown in the figure. The length of each edge of the cube is 

1.0 m. The uniform electric field has a magnitude of 5.0 × 108 𝑁/𝐶 and passes through the left and right sides of 

the cube perpendicular to the surface. What is the total electric flux that passes through the cubical Gaussian surface?

m. 1.0  

5.0 × 108 𝑁/𝐶 

 

ⓐ zero ⓑ 3.0 × 109 𝑁𝑚2/𝐶 ⓒ 1.5 × 107 𝑁𝑚2/𝐶 ⓓ 2.5 × 106 𝑁𝑚2/𝐶 

15. the electric flux 

A point charge sits at the center of a cube. The electric flux through one side of the cube is 5. 0 ×  104 𝑁𝑚2/𝐶). 

What is the charge at the center of the cube?

 5. 0 ×  104 𝑁𝑚2/𝐶 

ⓐ 44 𝜇𝐶 ⓑ 2. 7 𝜇𝐶 ⓒ 1. 6 𝜇𝐶 ⓓ 3. 2 𝜇𝐶 

16. the electric flux 

According to the figure, at which (𝜃) the magnetic flux equal approximately to(0.5𝐸𝐴)   ?  

 0.5𝐸𝐴الكهربي( ستكون قيمة التدفق 𝜃اعتمادا على الشكل، عند أي زاوية  ) 

 

 

 

 

 

ⓐ 60 ⓑ 30 ⓒ 90 ⓓ 0 
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17. the electric flux 

 According to the figure, which of the following is corresponding about the electric flux from surface A? 

 

 

ⓐ 𝜙𝐸

𝜙max
=

3

5
 

ⓑ 𝜙𝐸

𝜙max
=

4

5
 

ⓒ 𝜙𝐸

𝜙max
=

5

3
 

ⓓ 𝜙𝐸

𝜙max
=

5

4
 

18. the electric flux 

The diagram shows a ring in a uniform electric field passing through its surface. The ring rotates so that the 

angle it makes with the field changes as shown in the diagram, the angle made by the ring from position (a) to 

position (b) is 𝜃 = 17, what is the electric flux 𝜙𝑏 ? 

 

 

.ab𝜃 = 17𝜙𝑏 

 

 

 

 

 

 
  

ⓐ 9.60𝑁𝑚2/𝐶 ⓑ 16.8𝑁𝑚2/𝐶 ⓒ 15.7𝑁𝑚2/𝐶 ⓓ 12.2𝑁𝑚2/𝐶 

19. Special Symmetries 

 The magnitude of the electric field due to an infinite, flat, thin and nonconducting plane of 

charge is (1.55x104N/C). Assuming that the charge is uniformly distributed,  

what is the charge density on the surface of the plane? 

  

N/C41.55x10  

ⓐ 3.10  x 10-8 C/m2 
 

ⓑ 1 .55 x 10-8 C/m2 ⓒ 1.37 x 10-7 C/m2 ⓓ 2.74 x 10-7 C/m2 

𝜙a =12 𝑁𝑚2/𝐶 𝜙𝑏 = ⋯ 𝑁𝑚2/𝐶 

Einstein AE 
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• PAPAR PART  

According to the figure, a cube that has Volume 0.001m3 in a uniform electric field 

(E=3x10-2N/C), that is perpendicular to the plane of one face of the cube.  

A. What Is the magnitude of electric flux passing through the black face? 

B. What is the total electrical flux through that surface when charge 𝑞 = 3.2𝜇𝐶 place in the centre of cube 

 

  30.001m )N/C2-E=3x10( .  

A.  

B. 𝑞 = 3.2𝜇𝐶  

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

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

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

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

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

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

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

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

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

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

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

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

………………………………………………………………………………………………………………………………………………… 
Considering the intensity of the electric field lines shown in the figure, 

. 

A. What are the signs of the charges q1, q2 

q1q2 

B. If the q2 charge is equal to (6.0𝜇𝐶). What is the charge of the q1 charge? 

q2 ) 6.0𝜇𝐶( 1q 

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

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

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

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

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

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

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

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

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

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

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

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

 

 

q1 q2 

(8mark) 

(8mark) 
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A conducting spherical shell with an inner radius of (4. 0 𝑐𝑚) and an outer radius𝑜𝑓 (6. 0 𝑐𝑚) 

4. 0 𝑐𝑚(6. 0 𝑐𝑚) 

 

A charge, q is placed at the center of the shell causes an electric field at the inner surface of the shell 

  q  

 

which has a magnitude of (60 𝑁/𝐶) and points toward the center of sphere. 

(60 𝑁/𝐶)  . 

 

- Calculate the magnitude of the charge q and determine its kind. 

-  q .

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

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

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

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

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

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

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

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

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

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

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

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

…………………………………………………………………………………………………………………………………………………
Two parallel infinite nonconductive plates were placed in air, as shown in the figure. 

.

Each plate carries a uniform charge distribution. Plate 1 has a surface charge distribution 

1 

of (− 9. 0 𝜇𝐶/𝑚2) and plate 2 has a surface charge distribution of (− 8. 0 𝜇𝐶/𝑚2)
(− 9. 0𝜇𝐶/𝑚2 )2(− 8. 0 𝜇𝐶/𝑚2) 

 

- Calculate the total electric field at point ( b). 

 

-  ( b).

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

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

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

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

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

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

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

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

(8mark) 

(8mark) 


