
Chapter 2 lessons 2 and 3- Newton’s second and third laws of motion 

1. Three dogs—Ed, Max, and Marcie—are pulling a dogsled along a patch of ice. Ed pulls with a 
force of 115 N; Max pulls with a force of 62 N; and Marcie pulls with a force of 90 N.  

 
 
If there are no forces pulling the sled backward, what is the net force acting on the sled?  

 

A. 205 N forward 

 

B. 0 N 

 

C. 177 N forward 

 

D. 267 N forward 

 

2. Four basic forces act on an airplane while in flight: lift, weight, drag, and thrust. These four 
forces and their directions are indicated below.  

 
If the thrust acting on an airplane is greater than the drag, then  

 

A. the weight will be greater than the lift. 

 

B. the airplane will accelerate backward. 

 

C. the airplane will accelerate forward. 

 

D. the lift will be greater then the weight. 

 



3. Bryan and Alyssa are playing tug-of-war against Daniel and Maria. Bryan and Alyssa are 
exerting a combined force of 10 N. Daniel and Maria are exerting 12 N of force.  

 
 
 
Which of the following has resulted?  

 

A. a balanced force moving everyone in Daniel and Maria's direction 

 

B. a balanced force leaving everyone in the same place 

 

C. an unbalanced force moving everyone in Daniel and Maria's direction 

 

D. an unbalanced force moving everyone in Bryan and Alyssa's direction 

 

4. Trevor is pushing two boxes across a sidewalk. Box A has a mass of 4 kg. Box B has a mass 
of 8 kg. According to Newton's second law of motion, if Trevor applies the same amount of 
force to each box,  

 

A. box B will move twice the distance of box A. 

 

B. box A will accelerate at twice the rate of box B. 

 

C. box A and box B will accelerate at the same rate. 

 

D. box B will accelerate at twice the rate of box A. 

 

5. A 1,800 kg car is accelerated at 2.5 m/s2. What force was needed to produce this acceleration? 

 

A. 4,500 N 

 

B. 4,459 N 

 

C. 720 N 

 

D. 705 N 

 

6. Wyatt pulls on a sled that his friend is sitting on until the sled just begins to move. His friend 
and the sled have a combined mass of 80 kg. The image below shows a free-body diagram of all 

the forces acting on Wyatt’s friend and the sled.  



 
 
What is the acceleration of Wyatt’s friend and the sled?  

 

A. 5 m/s2 

 

B. 3 m/s2 

 

C. 8 m/s2 

 

D. 10 m/s2 

 

7. Naoki's bicycle has a mass of 10 kg.  If Naoki sits on her bicycle and starts pedaling with a 
force of 179.8 N, causing an acceleration of 2.9 m/s2, what is Naoki's mass? 

 

A. 29 kg 

 

B. 52 kg 

 

C. 3 kg 

 

D. 65 kg 

 

8. An object's motion changes  

 

A. when there are no forces acting upon it. 

 

B. when the forces acting on the object remain balanced. 

 

C. only when a nonzero net force is applied to the object. 

 

D. only if the object is at rest when a force acts upon it. 

 

9. Allison and Mateo are flying a kite. The kite is not accelerating vertically, but it is accelerating 
to the right at a rate of 2 m/s2. The free-body diagram below shows the forces acting on the kite. 
The arrows in the diagram are not drawn to scale. 



 
 

If the mass of the kite is 2 kg, what is the value of force X in the diagram?  

 

A. 2 N 

 

B. 0 N 

 

C. 4 N 

 

D. 10 N 

 

10. Clara is shopping in a grocery store with her friend. Each has their own shopping cart in 
which they want to place their items. The shopping carts are identical. Clara and her friend add 

the same type and number of items to each of their carts. In the baking aisle, however, Clara adds 
20 pounds of sugar to her own cart, and her friend adds only 10 pounds of sugar to her own cart. 

Which of the following statements best explains what Clara must do to accelerate at the same 
rate as her friend?  

 

A. She must apply less force to move her cart. 

 

B. She must add 20 pounds of salt instead of 20 pounds of sugar to her cart. 

 

C. She must apply more force to move her cart. 

 

D. She must add more sugar to her cart. 

 

Explanations 

1. Since all of the dogs are pulling in the same direction, the forces they apply to the sled add 

together.  

115 N + 62 N + 90 N = 267 N forward 
 

So the sled experiences an unbalanced force of 267 newtons pulling it forward. 

2. An object will move at a constant speed unless an unbalanced force acts on it. An unbalanced 
force acting on an object changes its speed, direction of motion, or both.  

 



As long as the thrust and drag are equal, the airplane will move at a constant speed. But if the 
thrust is greater than the drag, then the airplane will accelerate forward. 

3. Balanced forces produce no change in motion. Unbalanced forces are necessary to produce a 

change in motion. If either pair wants to win the game, they must produce an unbalanced force 
that will cause the rope (and the other pair) to move toward them. 

4. Newton's second law of motion states that acceleration is produced when a force acts on a 

mass. The greater the mass of the object being accelerated, the greater the amount of force 
needed to accelerate the object. Newton's second law can be represented by the equation: 

Force = Mass X Acceleration 

Therefore, the mass of an object is directly related to the rate at which it will accelerate when a 

force is applied to it. Since box A has only half the mass of box B, box A will accelerate at 

twice the rate of box B if the same force is applied to both boxes. 

5. Acceleration of a body is directly proportional to the size of the unbalanced outside force 

acting upon it and inversely proportional to its mass. This is demonstrated by the formula, 
 
Force = Mass × Acceleration. 

 
Plug in the values of mass and acceleration. 

 
Force = 1,800 kg × 2.5 m/s2 
 

Force = 4,500 N 

6. The forces in the horizontal direction are not equal, which means that there is acceleration in 
the horizontal direction. To find this force, subtract the force acting to the left from the force 

acting to the right.  

 
 
The net force acting in the horizontal direction is 240 N. The mass, m, of Wyatt's friend and the 

sled is 80 kg. This information can be used to calculate acceleration, a. Since force equals mass 
times acceleration, the acceleration of Wyatt and the sled equals the net force divided by the 

mass.  



 
 
Therefore, the acceleration of Wyatt's friend and the sled is 3 m/s2.  

7. Acceleration of a body is directly proportional to the size of the unbalanced outside force 
acting upon it and inversely proportional to its mass. This is demonstrated by the formula, 
 

Force = Mass × Acceleration, 
 
which can be rewritten as, 

Mass =   

 

 

 
Plug in the values of force and mass. 

Mass =   

 

 

Mass =  62 kg  

 
The value we just calculated corresponds to the combined mass of the bicycle and Naoki. To find 

Naoki's mass, subtract the mass of the bicycle from the combined mass. 
 
62 kg - 10 kg = 52 kg 

 
So, Naoki's mass is 52 kg. 

8. A net force is the sum of the unbalanced forces acting on an object. An object's motion 

changes only when a nonzero net force is applied to the object. When a nonzero net force is 
applied to an object, the object's speed and/or direction changes. 

 
If the forces acting on the object are balanced, they will cancel each other out and will not cause 
the motion of the object to change. 

9. The net force in the horizontal direction can be calculated using the given mass (2 kg) and 

acceleration (2 m/s2). In the equation below, Fnet is the net force in the horizontal direction, m is 
mass, and a is acceleration.  



 
 
The net force in the horizontal direction is equal to the sum of the forces pushing or pulling in a 

horizontal direction. A 6 N force is pulling the kite to the left. Forces that push or pull to the left 
are indicated with a negative value. Force X is pulling the kite to the right. Forces that push or 

pull to the right are indicated with a positive value. This means that the net horizontal force is 
equal to force X plus negative 6 N, giving the equation below:  

 
 

Therefore, force  X is equal to 10 N.  

10. According to Newton's second law of motion, an object with a larger mass requires 

more force to accelerate it at a certain rate than an object with less mass. This means that 

an object with a larger mass requires more force to accelerate. 

 

Initially, both carts have the same mass. If Clara and her friend push the carts with the 

same force, they will both walk together with their carts accelerating at the same rate. 

Since Clara added more sugar to her cart, her cart has more mass than her friend’s cart. 

Therefore, if she wants to accelerate at the same rate as her friend, she must apply more 

force to move her cart. 


