Force   Problems

1)
A stone has an initial speed of 4.0 m/s.  If it comes to rest in15sec and has a mass of 20 kg:


a)  What was the acceleration of the stone?


b)  What force was exerted on the stone in the direction opposite to the initial speed?

2) 
A hockey puck of mass 0.2 kg is hit with a hockey stick and the speed of the puck is changed by +25 m/s in a time of 0.05 sec.  What force was exerted by the stick on the puck?

3)
After re-entry, an astronaut of mass 75 kg is rescued from the sea on the end of a rope attached to a helicopter.  When the helicopter with the astronaut dangling accelerates upwards at 0.50m/s2, what is the force that the rope must exert on the astronaut?  (Draw a “Free Body Diagram” first!)

4)
A soccer ball, of mass 0.44 kg, is rolling with an initial speed of 6.0m/s when it is struck lightly by a foot which exerts a force of 50 N in the opposite direction for a time of 0.05 sec.  Calculate the acceleration of the ball while the foot was in contact with it and final speed of the ball.

5)
A ball of mass 0.2 kg is pitched at 45m/s and is hit directly back toward the pitcher with a speed of 35m/s.  If the bat and the ball are in contact for only 0.25 seconds, what force is exerted on the ball by the bat?

6)
A rifle is fired and the bullet of mass 5grams accelerates to a speed of 300m/s in a time of 0.005seconds.  Calculate the force exerted on the bullet by the rifle.  What force would be exerted back on the rifle?

7)
A certain force gives a mass  A  ( mA )  an acceleration of 12.0 m/s2,  and the same force gives the mass  B  ( mB )  an acceleration of 36.0 m/s2 .  What acceleration will the same force give the two masses when they are fastened together ?

8)
A 12N force is the only unbalanced forceapplied to a crate of weight 240N here on earth.


a)  What is the mass of the crate?


b)  What is the acceleration of the crate?

9)
A 240kg motorcycle and 70.0 kg rider are accelerating down the road.  The air resistance is 1220N and the rolling friction is 380 N.  If the back wheel pushes backward on the road with a horizontal force of 1950 N, what is the acceleration of the motorcycle?

10)
An elevator of mass 812kg accelerates at 2.88m/s2[down].  What force does the cable exert on the elevator while it is accelerating downward?

11)
Assume that during each pulse a human heart accelerates 21g of blood from 21.1cm/s to 31.2cm/s in a time of 0.11seconds.  What force does the heart exert on the blood? 

12)
Assume a bumper car collision lasts only 0.14s. Calculate the acceleration and net force acting during the collision if the velocity of the bumper car is changed from 4.8m/s[E] to 2.7m/s[W].

