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 PART ONE – Multiple Choice Questions  

LO – 1: Identify work as a scalar quantity measured in N.m or Joule (J). Part I– 

Question 1: P188 

 
 When a force is applied through a displacement, 
work (W) is done on the system.  
Work is the transfer of energy that occurs when a 
force is applied through a distance; equal to the 
product of the system’s displacement and the force 
applied to the system in the direction of 

displacement. 𝑾=𝑭 𝒅.  
The SI unit of work is called a Joule (J). One joule 
is equal to 1 N.m. One joule of work is done when a 
force of 1 N acts on a system over a displacement 
of 1 m.  

Q 1. Show that work is done  when a force is applied through a displacement Page 

192 Example problem 1 

 

 

 

 

 

 

 

 

 

 

solution 

 

 



 

 

Apply the relationship between a force F and the work done on a system by the 

force when the system undergoes a displacement d: W = Fd cos θ where θ is the 
angle between the direction of the force and the direction of displacement, and 

illustrate when work is positive, negative or zero with suitable examples 

 

 

 

 

 

 

 

 

 

 

 
LO – 2: Define energy as the ability of a system to do work or produce a change in 

itself or in the 

surrounding world, measured in Joules). Part I– Question 2: 

Critical thinking (29). P198. Explain how to find the change in energy of a 
system if three agents exert forces on the system at once. 
Answer: 
Work = Change in Kinetic Energy. 𝑊= Δ𝐾.𝐸 𝑊1+ 𝑊2+ 𝑊3= Δ 𝐸 
Since work is the change in kinetic energy, calculate the work done 

by each force. The work can be positive, negative, or zero, 

depending on the relative angles of the force and displacement of 

the object. The sum of the three works is the change in energy of 

the system.  

 

 

 



 

 

 

 

 

 

 

 

 LO – 3: Apply the relationship between power, the work done by a force, and the 

time interval in which that work is done. (𝑃= 𝑊𝑡) Part I– Question 3. P196.  

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Define power and specify its unit (Watt) ,and apply the 

relationship between power, the work done by a force, and the 

time interval in which that work is done (P=W/t) 

Determine power as the product of the object's velocity (in magnitude) 

and the component of the force in the direction of the velocity. 

 

 

 

 



 

 

Practice Problem 16: 
What power does a pump develop to lift 35 L of water per minute from a depth of 110 m? (One 
liter of water has a mass of 1.00 kg.) 
Solution: 𝑃= 𝑊𝑡 ⟹ 𝑃= 𝑚𝑔ℎ𝑡= (35)(9.8)(110)60=628.83 ≈630 𝑤𝑎𝑡𝑡𝑠 ≈0.630 𝑘𝑊 

 

Practice Problem 17: 
An electric motor develops 65 kW of power as it lifts a loaded elevator 17.5 m in 35 s. How 
much force does the motor exert? 
Solution: 𝑃= 𝑊𝑡 ⟹ 𝑃= 𝐹 𝑑𝑡 ⟹ 𝐹= (𝑃)(𝑡)𝑑= (65000)(35)17.5=1.3 × 105 𝑁 

 

Practice Problem 18: CHALLENGE 
A winch designed to be mounted on a truck, as shown in Figure 10, is advertised as being able 

to exert a 6.8×103 N force and to develop a power of 0.30 kW. How long would it take the truck 

and the winch to pull an object 15m? 

 

LO – 4: State and explain the law of conservation of energy.  
Get it Question, Page 210.  
The law of conservation of energy states that in a closed system, 

energy is not created or destroyed, but rather, is conserved. 

 

 



 

 

LO – 5: Define kinetic energy and apply the relationship between a 
particle’s kinetic energy, mass, and speed (𝐾𝐸=0.5 ×𝑚×𝑣2 )  
Translational kinetic energy the energy of a system due to the 

system’s change in position. 

Get it: Using the equation for translational kinetic energy, show why 
a car moving at 20 m/s has four times the translational kinetic 
energy of the same car moving at 10 m/s. 

 
 

 
 

Q 20: If the work done on an object doubles its kinetic energy, does 
it double its speed? If not, by what ratio does it change the speed?  
Kinetic energy is proportional to the square of the velocity, so 
doubling the energy doubles the square of the velocity. The velocity 
increases by a factor of the square root of 2, or 1.4  
Mathematically: 𝑊= Δ𝐾𝐸, assume that 𝐾𝐸𝑖=0 𝐽  𝑊1=0.5 ×𝑚× 𝑣1^2    and      𝑊2= (2)(𝑊1)  

0.5 ×𝑚× 𝑣2^2= (2) (0.5 ×𝑚× 𝑣1^2)  



 

 

𝑣2^2= (2) ( 𝑣1^2) ⟹ 𝑣2= √2 𝑣1  
 
Question: Adult cheetahs, the fastest of the great cats, have a mass 
of about 70 kg and have been clocked to run at up to 32 m/s.  
How many joules of kinetic energy does such a swift cheetah have? 𝐾𝐸=0.5 ×𝑚×𝑣^2 

 𝐾𝐸=0.5 ×70 ×32^2=35840 𝐽. 

LO – 6: Relate the rotational kinetic energy to the object’s moment of inertia and 
it’s angular velocity: (𝐾𝐸𝑟𝑜𝑡=0.5 ×𝐼× 𝜔^2) 

 
Q 37: On a playground, some children push a merry-go 
round so that it turns twice as fast as it did before they 
pushed it. What are the relative changes in angular 
momentum and rotational kinetic energy of the merry-go-
round?  
 
 
 



 

 

Solution: 

 

PART TWO – Multiple Choice Questions  
………………………………………………………………………………………
……………………  
LO – 7: Recall that a perpendicular force (perpendicular to the 
direction of motion) does no work, but only changes the direction of 
motion of an object.  
Calculate the work done by the force (F) shown in the figure? 

 
 

LO – 8: Apply the relationship between a force F and the work done 
on a system by the force when the system undergoes a 
displacement d: (𝑊 = 𝐹𝑑 𝑐𝑜𝑠 𝜃) where 𝜃 is the angle between the force 
and the displacement.  
Q 8: A rope is used to pull a metal box a distance of 15.0 m across 
the floor. The rope is held at an angle of 46.0° with the floor, and a 
force of 628 N is applied to the rope. How much work does the rope 
do on the box?  
Solution: 𝑊 = 𝐹𝑑 𝑐𝑜𝑠 𝜃 𝑊 = (628)(15.0)(cos46.0)=6543.7 𝐽 ≈6.54 ×10^3 𝐽 



 

 

Relate the gravitational potential energy to 
the mass of the object and its height above 
or below a reference level (GPE=mgh) 

 
 
 



 

 

 
 
 
 
 

LO – 9: Apply the law of conservation of mechanical energy to solve 
problems.  
Figure 24: The conservation of mechanical energy is an important 
consideration in designing roller coaster, ski slopes, and the 
pendulum for the grandfather clocks  
 
 

 

 

 

.  



 

 

KE + GPE = CONSTANT. 

 
 
LO – 10: Relate the gravitational potential energy to the 
mass of the object and its height above or below a reference 
level. (𝐺𝑃𝐸=𝑚 𝑔 ℎ )  
 
 

Q32: A boy lifts a 2.2-kg book from his desk, which is 0.80 
m high, to a bookshelf that is 2.10 m high. What is the 
potential energy of the book-Earth system relative to the 
desk when the book is on the shelf?  
 𝐺𝑃𝐸=𝑚 𝑔 ℎ 

 

 𝐺𝑃𝐸=(2.2)(9.8)(2.10−0.80)=28.028 𝐽 ≈28 𝐽 
 
 
 
 
 
 
 
 
 
 
 



 

 

9 Define the term elastic potential energy and give examples  
as mentioned in the textbook 



 

 

LO – 11: Define mechanical energy as the sum of all kinetic and potential energies 

of the system. 

 
Apply the law of conservation of mechanical energy to solve 
problems 
KEi + PEi = KEf + PEf 



 

 

41.A skier starts from rest at the top of a hill that is 45.0 m high, 
skis down a 30° incline into a valley, and continues up a hill that 
is 40.0 m high. The heights of both hills are measured from the 
valley floor. Assume that friction is negligible and ignore the 
effect of the ski poles 

 
Q.12 Explain Kepler's First Law which states that the planets follow 
elliptical  paths with the sun at one focus. 
 
 
Q.13 Explain Kepler's Second Law which states that an imaginary 
line from the Sun to a planet sweeps out equal areas in equal time 
intervals 
 
Q.14 Explain Kepler's Third Law which states that the square of the 
ratio of the periods of any two planets revolving about the Sun is 
equal  to  
the cube of the ratio of their average distances from the Sun and write 
it in equation form ((T A/TB )2=(rA /rB )3 
 
 
 
 
 
 
 



 

 

LO – 12: Define gravitational force as the force of attraction between 
two objects of given mass.  
Page 168:  
Law of Universal Gravitation:  
The gravitational force is equal to the universal gravitational 
constant, times the mass of object 1, times the mass of object 2, 
divided by the distance between the centers of the objects, squared. 

 
LO – 15: Calculate the orbital period of a satellite.  
Q 21, P 181: Two satellites are in circular orbits about Earth. One is 
150 km above the surface, the other is 160 km.  
 

a. Which satellite has the larger orbital period?  

b. Which has the greater speed?  

 
 
 
 
 
 



 

 

OR, simply, the second satellite would have a greater periodic time as its height (160 km) is greater 

than the first satellite (150 km). ( 𝑇2 > 𝑇1)  



 

 

OR, simply, the first satellite would have a greater speed as its height (150 km) is less than the second 

satellite (160 km). ( 𝑣1 > 𝑣2) 
 
LO – 16: Recall pressure as the perpendicular component of a force 
divided by the area of the surface to which it is applied (P = F/A) 
.  
Example 1, P 234: A child weights 364 N and sits on a three – legged 
stool, which weights 41 N. The bottoms of the stool’s legs touch the 
ground over a total area of 19.3 𝑐𝑚3 

.  
a. What is the average pressure that the child and the stool exert on 
the ground?  

 

b. How does the pressure change when the child leans over so that 
only two legs of the stool touch the floor?  

 

 
 
PART THREE – Written part 
………………………………………………………………………………
……………………………… 
LO – 17: Apply the law of conservation of energy to examples 
like roller coaster rides, ski slopes, inclined planes/ hills, and 
pendulums 
 
 



 

 

Q 47, P 217: A child jumps on a trampoline. Draw energy bar diagrams to show the 
forms of energy in the following situations.  
a. The child is at the highest point.  

b. The child is at the lowest point.  

 
 

LO – 18: Determine graphically the work done by a force from 
the area of force versus  
displacement graph  

Figure 4, P 191: The area under a force – displacement graph is 
equal to the work. 

 
 
 
 
 



 

 

LO – 19: Apply the relationship between power, the work done by a 
force, and the time interval in which that work is done (P=W/t)  

Example 3, P 197: An electric motor lifts an elevator 9.00 m in 15.0 s 
by exerting a force of 1.20 ×104 𝑁. What power does the motor produce 
in kW? 

 
 

LO – 20: Apply the law of universal gravitation to calculate the 
gravitational force or other unknown parameters.  

Question 9, P 172: Predict the gravitational force between two 15-kg 
balls whose centers are 35 cm apart. What fraction is this of the 
weight of one ball?  
Solution:  

 

 

 

 

 

 


