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4. A bullet is fired horizontally with an initial velocity of 245 m/s.  The gun is 1.5 meters above the ground.  How 
long is the bullet in the air? 

5. A stone thrown horizontally from the top of a tower hits the ground at a distance of 18 m from the base of the 
tower.  A)  Find the speed at which the stone was thrown if the tower is 24 m high.  B)  Find the speed of the 
stone just before it strikes the ground.   

6. (Serway. p. 111 #47) A ball player hits a home run, and the baseball just clears a wall 21.0 m high located 130 m 
from home plate. The ball is hit at an angle of 35° to the horizontal, and air resistance in negligible. Assume the 
ball is hit at a height of 1.0 m. above the ground. What is the initial speed of the ball? How much time does it take 
for the ball to reach the wall? Find the components of the velocity and the speed of the ball when it reaches the 
wall.  
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7. A workman on the roof of a house drops his hammer which slides down the roof at a constant speed of 4 m/s.  
The roof makes an angle of 30 degrees with the horizontal , and its lowest point is 10 m off the ground.  What is 
the horizontal distance traveled by the hammer after it leaves the roof of the house before it hits the ground?  

8. A gun shoots a bullet that leaves the muzzle at 250 m/s.  If the bullet is to hit a target 100 m away, at what level 
must the gun be pointed above the target in order to hit it? 

9. A baseball player hits a baseball that lands in the stands 24 m above the field.  The ball lands with a velocity of 50 
m/s at an angle of 35 degrees below the horizontal.  If the player hits the ball 1 m above the playing field what 
was the velocity of the ball leaving the bat? What was the horizontal distance traveled by the ball? How long was 
the ball in the air?  
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10. At what angle should a slingshot be oriented for maximum altitude?  For maximum range?  
 
 

11. .  Neglecting drag, if you throw a ball straight upward with an initial velocity of 20 m/s, how fast will it be moving when you 
catch it? 

 
 

12. In the absence of drag, why does the horizontal component of velocity for a projectile remain constant, and why does only 
the vertical component change? 

 
 

13. How does the downward component of the motion of a projectile compare to the motion of free fall? 
 
 

14. How far below an initial straight–line path will a projectile fall in one second? 
 
 

15. A railroad flat car is equipped with a cannon that points straight up.  The train is moving due east at a constant velocity, and 
the cannon is fired.  Neglecting air resistance, discuss where the shell will strike when it returns to Earth. 
 


