Physics Study Guide: Kinematics
Solve the following problems.

1. Light form the sun reaches Earth in 8.3 min.  The velocity of light is 3.00 x 108 m/s.  How far is Earth form the sun?

2. Find the uniform acceleration that causes a car/s velocity to change form 32 m/s to 96 m/s in an 8.0 s period.

3. A car with a velocity of 22 m/s is accelerated uniformly at the rate of 1.6 m/s2 for 6.8 s.  What is its final velocity?

4. Determine the final velocity of a proton that has an initial velocity of 2.35 x 105 m/s, and then is accelerated uniformly in an electric field at the rate of  1.10 x 1012 m/s2 for 1.50 x 10-7 s.

5. Determine the displacement of a plane that is uniformly accelerated form 66 m/s to 88 m/s in 
12 s.

6. A car moves at 12 m/s and coasts up a hill with a uniform acceleration of –1.6 m/s2.

a. How far has it traveled after 6.0 s?

b. How far has it traveled after 9.0 s?

7. An astronaut drops a feather from 1.2 m above the surface of the moon.  If the acceleration of gravity on the moon is 1.62 m/s2 down, how long does it take the feather to hit the surface?

8. A plane travels 5.0 x 102 m while being accelerated uniformly form rest at the rate of 5.0 m/s2.  What final velocity does it attain?

9. A rocket traveling at 155 m/s is accelerated at a rate of –31.0 m/s2.

a. How long will it take before the instantaneous speed is 0 m/s?

b. How far will it travel during this time?

10. A baseball pitcher throws a fastball at a speed of 44 m/s.  The acceleration occurs as the pitcher holds the ball in his hand and moves it through an almost straight-line distance of 3.5 m.  Calculate the acceleration, assuming it is uniform.  Compare this acceleration to the acceleration due to gravity, 9.80 m/s2.

11. If a bullet leaves the muzzle of a rifle with a speed of 600 m/s, and the barrel of the rifle is 0.9 m long, what is the acceleration of the bullet while in the barrel?

12. A student drops a rock from a bridge to the water 12.0 m below.  With what speed does the rock strike the water?
13. A person is standing on the roof of a tall building. She throws a ball from the top of the building in such a way that when the ball passes a window cleaner who is 2.0 m from the top, it is falling at a speed of 7.0 m/s. It takes another 2.9 s to reach the ground.

a.
How tall is the building?

b.
How fast is the ball moving when it hits the ground?
14. If you throw a ball straight upward, it will rise into the air and then fall back down toward the ground. Imagine that you throw the ball with an initial velocity of 13.7 m/s.

a.
How long does it take the ball to reach the top of its motion?

b.
How far will the ball rise before it begins to fall?

c.
What is its average velocity during this period?
15. A hot air balloon is rising at a constant speed of 1.00 m/s. The pilot accidentally drops his pen 10.0 s into the flight. 

a.
How far does the pen drop?

b.
How fast is the pen traveling when it hits the ground, ignoring air resistance?
16. Anna walks off the end of a 10.0-m diving platform.

a.
What is her acceleration in m/s2 toward the pool?

b.
How long does it take her to reach the water?

c.
What is her velocity when she reaches the water?
17. A sky diver jumps from an airplane 1000.0 m above the ground. He waits for 8.0 s and then opens his parachute. How far above the ground is the sky diver when he opens his parachute?
Key

1. 1.49 x 1011 m

2. 8 m/s2   

3. 32.88 m/s

4. 4.00 x 105 m/s

5. 923.98 m

6. a. 43.2 m

b. 43.2 m

7. 1.22 s

8. l70.71 m/s

9. a. 5s

b. 387.5 m

10. l276.57 m/s2, greater

11. 2.00 x 105 m/s

12. 15.34 m/s
13. a.  64m

 b. 35m/s

14. a. 1.40 s
 b. 9.49 m

 c. 6.85 m/s
15. a. 10m
 b. 14.0 m/s
16. a. 9.8 m/s2   
b. 1.43s

c. 14.0 m/s
17. 690m
