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Physics / Honors Physics      Name: ______________________________ 
Energy and Momentum Review 

 
1. A 50-kg crate falls off the roof of a building. By the time it hits the street 40 m below, it is moving at a speed of 20 m/s. 

Find the force of friction from air resistance during the crate’s fall.  240 N 
 
2. A spring in a gun has a spring constant of 1000 N/m and is compressed 30 cm. What is the speed of a 50 g projectile 

after reaching a height of 10 m above where it was launched if it is shot straight up? Average air resistance is 2 N.   
27.8 m/s 

 
3. 4.70 x 106 J of work is done on a 1,500 kg car moving it up a mountain road. If the car starts from rest at sea level and 

has a speed of 27.0 m/s at 200 m above sea level how much heat was produced in overcoming friction and air 
resistance? 

 1.21 x 106 J 
 
4. In the diagram to the right, the box is moving 

along a frictionless surface at 6.0 m/s. It moves up 
a frictionless ramp to a horizontal surface that has 
a coefficient of friction of 0.60. How far does it 
slide along this surface before it stops?  1.23 m 

 
5.  Consider the diagram to the right. The coefficient of kinetic friction between the  

8.00 kg block and the tabletop is µk = 0.25.  Neglect the mass of the string and the 
pulley and assume that the pulley is frictionless. Calculate the speed of the 6.00 kg 
block after it has descended 2.0 m, starting from rest.  3.35 m/s 

 
6. A 0.50-kg rock is thrown from a bridge 22.0 m above the water. If it strikes the water at a speed of 25.8 m/s, what was 

the initial speed of the rock?  15.3 m/s 
 
7. A boy with a mass of 33 kg starts sliding from rest at the top of a 5.2-m high slide. He reaches a speed of 3.3 m/s at the 

bottom of the slide. If the slide is 10.0-m long, what is the force of friction acting on him? 150 N 
 
8. In screeching to a halt, a 1200-kg car leaves skid marks 75-m long. If the coefficient of friction is 0.80, how fast was the 

car going before the driver applied the brakes?  34.2 m/s 
 
9. A 75.0-kg U.S. Army Ranger fast-slides from rest, 30.0-m down a rope, connected to a Black Hawk helicopter, moving 

with a speed of 8.50 m/s at the bottom of the rope. What is the average force of friction on the way down?  645 N 
 
10. At the end of the semester a 2.00-kg notebook containing physics notes (including those on energy conservation), is 

thrown with a velocity 25.0 m/s straight up. If the average force of friction (from air resistance) acting on the notebook 
is 5.00 N, how far up into the air does the notebook rise?  25.4 m 

 
11. A 0.14-kg baseball approaches a batter at 40 m/s. He hits it and it moves away at 75 m/s. If the bat is in contact with the 

ball for 2.2 x 10-3 s, how much force is applied to the ball?  7318 N 
 
12. In the drawing to the right, a 0.035-kg bullet passes through a  

1.2-kg block and then imbeds into a 1.8-kg block. The blocks are initially 
at rest, but afterward the first block moves at 0.63 m/s and the second 
moves at 1.4 m/s. What is the initial speed of the bullet?  95 m/s 

 
 
 
 
13. Two clay balls, each with a mass of 0.50 kg, are rolling toward each other. One has a speed of 5.0 m/s and the other has 

a speed of 2.0 m/s. The balls collide and stick together. How much kinetic energy is lost in the collision?  6.125 J 
 
14. A gun with a mass of 6.0 kg fires a bullet with a mass of 30 g, which leaves the end of the barrel a 400 m/s. What is the 

kinetic energy of the gun when the gun is fired?  12 J 
 
15. A ballistic pendulum is used to find the speed of a bullet. The bullet has a mass of 10.0 grams and the suspended block 

of wood that it is fired into has a mass of 1.20 kg. The block rises 0.750 m after the bullet makes contact and sticks. 
How fast was the bullet moving before it hit the block?   463.9 m/s 

 
16. Let’s say you have a 1.50-kg block resting on top of a gun barrel that is pointing straight up in the air. You shoot the 

gun and the 8.00-gram bullet comes out at 900 m/s and immediately enters the block. It exits the block at 300 m/s 
straight upward. How high does the block rise?  0.522 m 
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17. The movies always make the effects of bullets more dramatic than they actually are. Let’s figure out the effect of a 
bullet on an inanimate object. The bullet from a police officer’s pistol has a mass of about 0.015-kg and is fired from 
the pistol at about 400 m/s. Let’s say you fired it into a 2.0-kg wood block sitting on a lab table and the bullet stayed 
inside the block. If the coefficient of friction between the block and table is 0.80 and the table is a horizontal surface, 
how far would the block slide?  0.565 m 

 
18. A 0.150 kg projectile is fired with a velocity of 715 m/s at a 2.00 kg wooden block that rests on a frictionless table. The 

velocity of the block, immediately after the projectile passes through it, is 40.0 m/s. Find the velocity with which the 
projectile exits the block.  182 m/s   

 
19. A 0.400 kg toy truck moving at 0.500 m/s collides with a stationary 0.300 kg toy car and they stick together. How much 

kinetic energy is lost during the collision? (Hint: Use speeds before and after the collision to determine the kinetic 
energies before and after the collisions.)  0.0214 J 

 
20. A 0.50 kg air track glider with an initial speed of 4.0 m/s collides with another similar glider, initially at rest. If the 

struck glider moves off at 3.0 m/s, how much kinetic energy is lost during the collision?  1.5 J 
 
21. A Delta Force soldier lobs a 1.5 kg explosive into a room to “clear it.” The moment before it explodes, it is moving at 

6.0 m/s. After the explosion, it splits into three equal mass parts. One part moves backward at 20 m/s, and the second 
moves forward at 10 m/s. How much energy is released in the explosion?  294 J 

 
The remaining problems are intended only for Honors Physics 

 
22. Assuming the block starts from rest, use the diagram below to calculate 

the speed of the block when it reaches the bottom of the ramp.  5.06 m/s 
 
 
 
 
 
23. Let’s say that if a 100-kg guy hangs at rest from a bungee cord, the cord stretches 2.0 m. If the bungee cord is 50.0 m 

long (unstretched), how far down from the top of a 100-m high cliff will the guy be when he reaches his lowest point? 
Assume he drops from rest and that the average force of air resistance is 120 N.  65.1 m 

 
24. A bullet with a mass of 5.00 g is shot through a 1.00 kg block of wood suspended on a string 2.00 m long. The block is 

observed to rise a distance of 0.40 cm. Find the speed of the bullet as it emerges from the block if its initial speed is  
300 m/s. (You can assume that the block has not even begun to move before the bullet has passed through it.)  244 m/s 

 
25. A rifle bullet with a mass of 0.030 kg strikes and embeds itself in a block of mass of 0.970 kg, which rests on a 

horizontal surface, where the coefficient of kinetic friction is 0.20. The block is attached to a coil spring and the impact 
compresses the spring 10.0-cm. The spring requires 3.00 N of force to compress it 1.00 cm. What was the speed of the 
bullet before it struck the block?  61.3 m/s 

 
26. A 50.0 kg skater is traveling at 0° at a speed of 3.00 m/s. A 70.0 kg skater is moving at 310.0° at a speed of 7.00 m/s. 

Because of their mutual attraction, they lose their heads for a moment and collide. They continue to embrace each other 
after the collision. Find their resulting velocity (magnitude and direction) assuming they are moving on a frictionless 
surface. 4.98 m/s @321° 

 
27. A 7.0-kg bowling ball moving at 10 m/s strikes a 1.25-kg bowling pin so that it moves off at 20 m/s and at a 70° angle 

from the original direction of motion of the bowling ball. What is the speed and direction of the bowling ball after the 
collision? 9.39 m/s @ 20.9° 

 
28. A 950-kg car moving in a 0° direction collides with a 1900-kg SUV moving at 90°. The two vehicles end up sticking 

together and sliding on an icy road at 16.0 m/s @ 66°. How much of the original kinetic energy of the vehicles went 
into damaging them during the collision?  2.71 x 105 J 

 
29. A flat uniform circular disk (radius = 2.00 m, mass = 1.00 x 102 kg) is initially stationary and fixed so that it can rotate 

in the horizontal plane about a frictionless axis perpendicular to the center of the disk. A 40.0 kg person, standing  
1.25 m from the axis, begins to run on the disk in a circular path and has a tangential speed of 2.00 m/s relative to the 
ground.  How long does it take the person to get back to his starting point?  3.14 s 

 
30. A 5.0 m diameter turntable, with a mass of 384 kg, rotates about a fixed vertical axis, making one revolution every 6.0 

seconds. A man with a mass of 80.0 kg and a diameter of 30 cm, initially standing at the center of the turntable, runs 
along a radius to a point 2.00 m from the center.  

  a. What is the angular velocity of the turntable?  0.8283 rad/s 
  b. Now he turns 90° so that he is facing in the direction that the turntable is moving and then he starts moving in that 

direction. He speeds up until the turntable stops moving (with respect to the Earth). How fast is he moving at that point? 
7.87 m/s 

10. 0 kg 
µ = 0.200 

30.0° 

4.00 m 


