3-FAM-02 – Newton’s Third Law Homework Sheet
1. For years, space travel was believed to be impossible because there was nothing which rockets could push off of in space in order to provide the propulsion necessary to accelerate. This inability of a rocket to provide propulsion is because ... Circle the correct answer. Explain your choice
a. ... space is void of air so the rockets have nothing to push off of. 

b. ... gravity is absent in space.

c. ... space is void of air and so there is no air resistance in space.

d. ... nonsense! Rockets do accelerate in space and have been able to do so for a long time.
Answer

It is a common misconception that rockets are unable to accelerate in space. The fact is that rockets do accelerate. There is indeed nothing for rockets to push off of in space - at least nothing which is external to the rocket. But that's no problem for rockets. Rockets are able to accelerate due to the fact that they burn fuel and push the exhaust gases in a direction opposite the direction which they wish to accelerate.

2. In the top picture (below), Kent Budgett is pulling upon a rope which is attached to a wall. In the bottom picture, the Kent is pulling upon a rope which is attached to an elephant. In each case, the force scale reads 500 Newtons. Kent is pulling ...Circle the correct answer. Explain your choice

a. with more force when the rope is attached to the wall. 

b. with more force when the rope is attached to the elephant.

c. the same force in each case.
Answer

 Kent is pulling with 500 N of force in each case. The rope transmits the force from Kent to the wall (or to the elephant) and vice versa. Since the force of Kent pulling on the wall and the wall pulling on Kent are action-reaction force pairs, they must have equal magnitudes. Inanimate objects such as walls can push and pull.

3. Consider the interaction shown below between foot A, ball B, and foot C. The three objects interact simultaneously (at the same time). Identify and label the two pairs of action-reaction forces. Use the notation "foot A", "foot C", and "ball B" in your statements.
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Answer

The first pair of action-reaction force pairs is: 
Push of foot A on ball B (contact force) -right; Push of ball B on foot A (contact force)-left. 
The second pair of action-reaction force pairs is:
Push of foot C on ball B(contact force)- left; and Push of ball B on foot C (contact force)- right.

4. Identify at least six pairs of action-reaction force pairs in the following diagram.
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Answers

First pair

Push of elephant’s feet on ground (frictional force)-left
Push of ground on elephant’s feet (frictional force)-right
Second pair

Pull of elephant on rope (tension force)-right
Pull of rope on elephant (tension force)-left
Third pair

Pull of man on rope (tension force)-left
Pull of rope on man (tension force) -right
Fourth pair

Pull of man on rope  (tension force)-right

Pull of rope on man (tension force) -left

Fifth pair

Pull of rope on tractor (tension force)-right

Pull of tractor on rope (tension force) -left
Sixth pair

Push of tractor wheel on ground (Frictional force)- right
Push of ground on tractor wheel (Frictional forc)-left

Challenge Yourself

1.  Many people are familiar with the fact that a rifle recoils when fired. This recoil is the result of action-reaction force pairs. A gunpowder explosion creates hot gases which expand outward allowing the rifle to push forward on the bullet. Consistent with Newton's third law of motion, the bullet pushes backwards upon the rifle. The acceleration of the recoiling rifle is ...

a. greater than the acceleration of the bullet. 

b. smaller than the acceleration of the bullet.

c. the same size as the acceleration of the bullet.

Answer

The force on the rifle equals the force on the bullet. Yet, acceleration depends on both force and mass. The bullet has a greater acceleration due to the fact that it has a smaller mass. Remember: acceleration and mass are inversely proportional.

  
