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Chapter 8. Work, energy and machines 

Section1: Work, energy 

Work:  Work is the transfer of energy that occurs when a force (F) is applied 

through a displacement (d). 

When force is parallel to displacement 

✓ Work= Force x Displacement                       W= F x d 

✓ Unit of work :  Joule (J) or the newton-meter (N.m) 

 

1. Calculate the work done in the following cases 

a.    

b.      
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c.  work done by friction if its displacement is 2m and frictional force is 3 N 

 
 

2. Ahmed uses a force of 25 Newtons to lift his grocery bag while doing 50 

Joules of work.  How far did he lift the grocery bags? 

 

 

 

3. Ahmed lifts his grocery bag of 10kg vertically without an acceleration 

through 1m. How much work is being done by him? 

 

 

4. A force of 70 N acts on an object at 60ᵒ to the horizontal and as a result, the 

object is displaced horizontally through a displacement of 23 m. Determine 

the work done on the object. 

 

 

The area under a force-displacement graph is equal to the work. 

  

WORK DONE = Area of rectangle 

                        = (length X breadth) 

                        =20.0 x 1.50 = 30.0 J 

 WORK DONE = Area of rectangle 

                          = ( 
𝟏  

𝟐
 base X height)  

                         = 
𝟐𝟎.𝟎 𝐱 𝟏.𝟓𝟎  

𝟐
= 15.0 J 
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5. Calculate the work done by the force. 

 
 

 

 

 

Energy:  

• It is the ability to do work 

• SI Unit of energy is joules (J) 

A.Gravitational potential energy (PEg) 

It is the energy that an object has as a result of its position in a gravitational 

field. It is calculated in joules as follows, 

 

                                            PEg = mgh 

 

m = mass (kg) 
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g  = gravitational field (N/kg) 

h  = height (m) above a reference point, like the floor. 

B. Kinetic Energy(KE) 

Kinetic energy is the energy associated with motion. 

Energy due to changing position is called translational kinetic energy 

  
KE = kinetic energy (J) 

m   = mass (kg) 

v    = speed (m/s) 

The work-energy theorem states that the work done (W) on a system is equal to 

the change in energy (ΔE) of the system, 

 

             W = ΔE 

 
 Work done to lift a box from the floor to the top of a wardrobe, so 

the work-done is converted to potential energy 
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 As the box falls off- its potential energy reduces, but its kinetic 

energy increases 

 Its kinetic energy will be maximum just before it hits the floor, which 

will be same as its potential energy at the highest point 

Power is equal to the change in energy divided by the time required for the 

change. 

                              P =  
ΔE

𝒕
  =

𝐖  

𝒕
= 

𝐅𝐗 𝐝  

𝒕
 = Fx v 

 
 Power has the unit - Watt (W).              W = J/s 

 

 One Watt is equal to 1 J of energy transformed in 1 s.      

 

 1ton= 1000 kg 

 

 1 L of water has mass = 1kg   

 

Practice questions: 

 

6. A 100 N force is applied at an angle of 30ᵒ to the horizontal to move a 15 kg 

block at a constant velocity. Determine the amount of work done in moving 

the block a horizontal distance of 5 m.  

a. 250 J  

b. 433 J 

c. 500 J  

d. 636 J  
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7. Power is defined as the change in energy divided by the time required for 

the change, P =  
∆𝐸

𝑡
 Which of the following formulae cannot be used to solve 

for power?  

a. P = (F)(v)  

b. P =  
𝑊

𝑡
 

c. P =  
𝐹𝑑

𝑡
 

     d. P =  
𝐹𝑣

𝑡
  

 

8. A ball of mass 0.5 kg falls from a height of 45 m. Using energy 

considerations, find the final velocity. Let g = 9.8 m/s2  

a. 2.97 m/s  

b. 21.0 m/s  

c. 29.7 m/s  

d. 44.1 m/s 

 

9. A truck applies a force of 2000 N to pull a car out of a hole. The car is pulled 

8 meters in 10 seconds. What power does the truck produce in order to 

move the car? 

  a. 1600 W 

 b. 1600 J  

c. 16000 W  

d. 16000 J 
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10.  A force is applied to an object and causes the object to move as shown in 

the above graph.  

How much work is done when the object moves from 0 m to 8 m?  

a. 13 J  

b. 16 J  

c. 20 J  

d. 40 J 

11. The conservation of mechanical energy must be considered when designing 

roller coasters. Looking at the above diagram, which of the following 

statements is false?  
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a. The gravitational potential energy is greatest at point A. 

 b. The kinetic energy is greatest at points C and E. 

 c. The gravitational potential energy is lowest at points C and E.  

d. The kinetic energy is greater than gravitational potential energy at point B. 

 

12.Fathima throws a ball with a force of 63 N, a distance of 25 m. Maitha throws 

the ball with the same amount of force, but the ball only goes 17 m. Which girl 

does less work?  

a. They do the same amount of work. 

 b. Fathima  

c. Maitha  

d. Neither girl does any work. 

 

13. An engine pushes a frictionless truck with a force of 800 N for 40 m. The truck 

has a mass of 2000 Kg. How much work does the engine do on the truck? 

 a. 32 kJ  

b. 32 kW  

c. 80 kJ  

d. 80 kW 
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ESE EXAM QUESTIONS 
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