Test Chapter 4  Newton’s Laws of Motion               Name ________________________________

Answer the following 8 questions using proper English, spelling and punctuation. No abbreviated words. It also must be easily readable. Contain all answers to the space provided.

1.
Consider the two forces acting on the person who stands still, namely, the downward pull of gravity and the upward support of the floor.  Are these forces equal and opposite? (1)  Do they form an action-reaction pair? (1)  Why or why not? (1)


Gravity is Fearth on person     Support of floor is Ffloor on person

They are not an action-reaction pair.


Both forces are acting on the same object which is not true for an action-reaction pair.
2. 
If we find an object that is not moving even though we know it to be acted on by a force, what inference can we draw? (2)


The net force must equal zero.

There must be force(s) opposing the force acting on the object that produces a condition of equilibrium.

3.
Can a dog wag its tail without the tail in turn "wagging the dog"?  Explain. (2)


It cannot. For if the dog exerts a force on the tail, then the tail must exert a force of equal magnitude on the dog.
4.
Why can you exert a greater force on the pedals of a bicycle if you pull up on the handlebars? (2)


When you pull up on the handlebars, the handle bars push down on you. This downward force is transferred by your body to the pedals.
5.
If you exert a horizontal force of 200 N to slide a crate across a factory floor at constant velocity, how much friction force is exerted by the floor on the crate? (1) Is the force of friction equal and oppositely directed to your 200-N push? (1)  Does the force of friction make up the reaction force to your push?  Why not? (2)  


-If the velocity is constant, the net force is zero, thus there must be a 200-N force acting on the crate in a direction opposite of the push.

-The force described in the first answer is the result of friction. Therefore it is equal and opposite of the 200-N push.


-It does not for it too is acting on the object to which the push was applied.
6. 
If a Mack truck and a Honda Civic have a head-on collision, upon which vehicle is the impact force greater? (1) Which vehicle undergoes the greater change in its motion? (1) Explain your answers. (2)


-The impact force would have the same magnitude.

-The Honda Civic would under go the greater acceleration as it has less mass than the Mack truck.


- Since FTruck on Honda = FHonda on Truck and F = m.a, the object with the lesser mass has the greater acceleration.

7.
A horse pulls a heavy wagon with a certain force. The wagon, in turn, pulls back with an opposite but equal force on the horse.  Doesn't this mean the forces cancel each other, making acceleration impossible? (1) Why or why not? (2)


No the forces do not cancel each other as the two forces are acting on different objects. One needs only to examine the net force on an object to see if it will be accelerating or not.

8.
What is the acceleration of a rock at the top of its trajectory when thrown straight upward? (2) (Is your answer consistent with Newton's second law?)

Fact: Half of you got it correct and half of you did not.


Is there a net force on the rock? If so, then it must be accelerating. What force(s) are acting on the rock? The only force acting on the rock is Fearth on rock so there must be acceleration. The value is 9.8 m/s2.
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