
 

 

Physics 

Chapter 5: Work and kinetic energy 

• Equations and important notes: 
 

1. Kinetic Energy:  

𝑲. 𝑬 =
𝟏

𝟐
𝒎𝒗𝟐 

∆𝑲. 𝑬 =
𝟏

𝟐
𝒎 (𝒗𝒇

𝟐 − 𝒗𝒊
𝟐) 

• K.E is a scalar quantity (has no direction) and measured in Joules = N.m = Kg. 
𝒎𝟐

𝒔𝟐  

• The change in K.E could be + ( Object is speeding up) or – ( Object is slowing down).  

 

2. Work Done by a constant force:  

𝑾 = 𝑭. 𝒅 𝒄𝒐𝒔𝜽 

• Ɵ: Is the angle between Force vector [F] and displacement vector [d]  

• If [F] opposite in direction to [d], then Work is Negative. 

• If [F] in the same direction as [d], then Work is Positive. 

• Work is a scalar quantity and also, measured in Joules as energy. 

• Force of gravity is an example of constant force. the work done by it can be written as:  

 

𝑾𝒈 =   𝒎𝒈𝒉 

 

3. Work Done by a variable force:  

𝑾 =  ∫ 𝑭(𝒙)
𝒙𝒇

𝒙𝒊

. 𝒅𝒙 

Steps to find the work done by a variable force:  

1) You will have a force function [ F(x) ], Integrate this function by: 

a. Add 1 to exponent. 

b. Divide by the new exponent ( the exponent after adding 1 to it.)  

c. add x to constant. ( e.g.: 5 will be 5x ….. ). 

2) substitute the values of x in the function you got after integration, by substituting the final value 

minus the initial value. 

An example of variable force is Spring force, where the work done by spring is:  

𝑭𝒔 =  −𝒌∆𝒙 

𝑾𝒔 =
𝟏

𝟐
𝒌 𝒙𝒊

𝟐 −
𝟏

𝟐
𝒌 𝒙𝒇

𝟐 

• The negative sign in the Spring force equation is because that spring force is opposite in direction 

to displacement. 

• Work done by spring is negative. 

+ ( When lowering the object) 

 - ( When lifting the object) 
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• K: is the spring constant that represent the hardness of spring (How hard to compress or extend a 

spring) in N/m. and it represent the slope of ( force – displacement graph). 

• If you are given a graph instead of force function, we find the Area under the curve of force-

displacement graph. 

 

4. Work-Kinetic Energy theorem:  

 

𝑾 =  ∆𝑲. 𝑬 

𝑭. 𝒅 𝒄𝒐𝒔𝜽 =
𝟏

𝟐
𝒎 (𝒗𝒇

𝟐 − 𝒗𝒊
𝟐) 

 

 

5. Power:  

 

𝑷𝒐𝒘𝒆𝒓 =  
𝑾𝒐𝒓𝒌

∆𝒕
=  

∆𝑲. 𝑬

∆𝒕
= 𝑭. 𝒗 𝒄𝒐𝒔𝜽 

 

• Power is a scalar quantity and measured in Watt = J/s = Kg. 
𝒎𝟐

𝒔𝟑  

• 1 hp = 746 watt  

( To Convert from hp to watt × 746, to convert from watt to hp ÷ 746). 

_________________________________________________________________________________ 

Extra notes:  

➢ Force of friction is calculated by:  

𝑭𝒌 = 𝝁𝒌𝑭𝒏 

  

 

 

 

 

 

➢ 𝐹𝑔,𝑥 = 𝑚𝑔 𝑠𝑖𝑛∅ 

➢ 𝐹𝑔,𝑦 = 𝑚𝑔 𝑐𝑜𝑠∅ 

 

• Constant velocity, means a = 0, ∑ 𝑭𝒏𝒆𝒕 = 𝟎 

 

 

  

For Horizontal surfaces:  

𝐹𝑘 = 𝜇𝑘𝑚𝑔 

 

For Inclined surface:  

𝐹𝑘 = 𝜇𝑘𝑚𝑔𝑐𝑜𝑠Ɵ 

Ɵ: the angle of inclination. 
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Exam Questions   
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Q.1 

 

Q.2 

 

Q.3 

 

Q.4 
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Q.5 

 

Q.6 

 

Q.7 

 

Q.8 

 

ht
tp

s:/
/t.

m
e/

+C
bb

W
8n

6U
p6

U5O
GE8

https://t.me/+CbbW8n6Up6U5OGE8

https://t.me/+CbbW8n6Up6U5OGE8
https://t.me/+CbbW8n6Up6U5OGE8


 

 

 

Q.9 

 

Q.10 

 

Q.11 
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Answers: 

1. C 

2. A 

3. D 

4. C 

5. Constant (Doesn’t change) 

6. breaking distance will Increases by a factor of 4. 

7. K.E = 7.33 × 105  J 

8. K.E = 3.5 ×103 J 

9. W = 7.85 J 

10. V = 3.14 m/s 

11. V = 6.1 m/s  
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Extra Questions to practice  
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Answers 

1. W =1.25 J 

2. e 

3. No, because the angle between the attraction force between earth and 

displacement is 90°, so cos90 = 0 and thus, work =0. 

4. W = 541.3 J 

5. K.E = 1.69 ×105 J 

∆K.E = 5.06 ×105J 

6. e 

7. No change and no need to do any calculation because the K.E doesn’t 

depend on the directions, so once both released with the same speed and 

from the same height that mean no difference. 

8. W = 16 J  

9. W 17.4 J 

10. x = 0.34 m 

11. k = 2.4 ×104 N/m 

12. V =17.55 m/s 

13. P = 2.01 MW 

14. F 1990 KN  

15. V =31.8 m/s 

16. Wg = -15.7 J 

P = 9 W 
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