Physics – Chapter 10 Worksheet 2

1. A 2.50 x 103 kg car requires 5.0 kJ of work to move from rest to some final speed.  During this time, the car moves 25.0 m.  Neglecting friction between the car and the road, find the following:

a) The final speed.  

b) The horizontal force exerted on the car.  

2. A 25.0 kg falling object strikes the ground with a speed of 12.5 m/s.  If the kinetic energy of the object when it hits the ground is equal to the gravitational potential energy at some height above the ground, what is the height? 

3. A 2.00 kg ball is attached to a ceiling by a 1.00 m long string.  The height of the room is 3.00 m.  What is the gravitational potential energy of the ball relative to each of the following?

a) The ceiling. 

b) The floor. 
c) A point at the same elevation as the ball. 
4. A 40.0 kg child is in a swing that is attached to ropes 2.00 m long.  Find the gravitational potential energy associated with the child relative to the child’s lowest position under the following conditions:

a) When the ropes are horizontal. 

b) When the ropes make a 30º angle with the vertical. 
c) At the bottom of the circular arc. 
5. A 75.0 kg skier rides a 2830 m long lift to the top of a mountain.  The lift makes an angle of 14.6º with the horizontal.  What is the change in the skier’s gravitational potential energy?  
6. A shot-putter puts a shot (weight=71.1 N) that leaves his hand at a distance of 1.52 m above the ground.  A)  Find the work done by the gravitational force when the shot has risen to a height of 2.13 m above the ground.  Include the correct sign for the work.  B) Determine the change (ΔPE = PEf – PEi) in the gravitational potential energy of the shot.  
7. Starting from rest a child zooms down a frictionless slide with an initial height of 3.00 m.  What is her speed at the bottom of the slide?  Assume she has a mass of 25.0 kg.  
8. A bird is flying with a speed of 18.0 m/s over water when it accidentally drops a 2.00 kg fish.  Assuming the altitude of the bird is 5.40 m, and disregarding friction, what is the speed of the fish when it hits the water? 
9. A 755 N diver drops from a board 10.0 m above the water’s surface.
a) Find the diver’s speed 5.00 m above the water’s surface. 

b) Find the diver’s speed just before striking the water. 

10. If the diver in the above problem leaves the board with an initial downward speed of 2.00 m/s, find the speed when striking the water. 
11. An Olympic high jumper leaps over a horizontal bar.  The jumper’s center of mass is raised 0.25 m during the jump.  Calculate the minimum speed with which the athlete must leave the ground to perform this feat. 
12. A pendulum 2.0 m long is released from rest when the support string is at an angle of 25.0º with the vertical.  What is the speed of the bob at the bottom of the swing? 
13. Tarzan swings on a 30.0 m long vine initially inclined at an angle of 37.0º with the vertical.  What is his speed at the bottom of the swing if he does the following?

a) Starts from rest. 
b) Pushes off with a speed of 4.00 m/s.  
14. A 75 kg man jumps from a window 1.0 m above the sidewalk.
a) What is his speed just before his feet strike the pavement? 
b) If the man jumps with his knees and ankles locked, the only cushion for his fall is approximately 0.50 cm in the pads of his feet.  Calculate the average force exerted on him by the ground in this situation. 
15. A projectile of mass 5.0 kg is shot horizontally with an initial speed of 17 m/s from a height of 25.0 m above a flat desert surface.  For the instant before the projectile hits the surface, calculate each of the following quantities:

a) The work done on the projectile by gravity. 

b) The change in kinetic energy since the projectile was fired. 
c) The final kinetic energy of the projectile. 
16. A child and sled with a combined mass of 50.0 kg slide down a frictionless hill.  If the sled starts from rest and has a speed of 12.0 m/s at the bottom, what is the height of the hill?  
17. An 0.80 kg cart rolls down a frictionless hill of height 0.32 m.  At the bottom of the hill, the cart rolls on a flat surface that exerts a frictional force of 2.0 N on the cart.  How far does the cart roll on the flat surface before it comes to a stop?
a) An archer puts a 0.30 kg arrow to a bowstring.  The bowstring exerts an average force of 201 N on the arrow over a distance of 1.3 m

b) Assuming that all the energy goes into the arrow, with what speed does the arrow leave the bow?

c) If the arrow is shot straight up, how high does it rise?

