PHYSICS P

UNIT 3: TWO-DIMENSIONAL MOTION

PS #1 (Type I Problems)

1. A rifle is fired horizontally. The bullet is found to have traveled 200 meters. If the rifle barrel is 1.90 meters above the ground, at what speed must the bullet have been traveling as it left the barrel?

2. A skier leaves the horizontal end of the ramp with a velocity of 25 m/s and lands 70 meters from the base of the ramp.  How high is the end of the ramp above the landing area?

3. A student throws a ball horizontally out of a window 8 m above the ground. It lands 10 m away from the building.  What was the initial velocity of the ball?

4. A bullet traveling 800 m/s horizontally hits a target 180 m away. How far does the bullet fall before it hits the target?

5. An astronaut stands on the edge of a lunar crater and throws a half‑eaten hot dog horizontally with a velocity of 5.00 m/s. The floor of the crater is 100 meters below the astronaut. What horizontal distance will the hot dog travel before hitting the floor of the crater? (The acceleration due to gravity on the moon is 1.63 m/s2.)

PS #2 (Type II Problems)

1. A soccer ball is kicked at ground level at 30 m/s at an angle of 53° to the horizontal.  

a. How far away does it land?

b. How long is it in the air?

2. A daredevil decides to jump a canyon of width 10 m.  To do so, he drives a motorcycle up an incline sloped at an angle of 15(.  

a. What minimum speed must he have in order to clear the canyon?

b. What is his velocity at his highest point?

3. William Tell must split the apple on top of his son’s head from a distance of 27 m.  When he aims directly at the apple, the arrow is horizontal.  

a. At what angle must he aim it to hit the apple if the arrow travels at a speed of 35 m/s?

b. How long is the arrow in the air?

4. A fire hose held near the ground shoots water at a speed of 7.5 m/s.  

a. At what angles should the nozzle point in order that the water land 2.0 m away?

b. Why are there two different angles?

5. An athlete traveling the long jump leaves the ground at an angle of 30° and travels 7.8 m.  

a. What was the takeoff speed?

b. How long is the athlete in the air?

c. At what time is the athlete at maximum height?

d. What is the maximum height reached by the athlete?

6. A projectile is fired with an initial speed of 75.2 m/s at an angle of 34.5° above the horizontal on a long flat firing range.  Determine:

a. the maximum height reached by the projectile

b. the total time in the air

c. the total horizontal distance covered (the range)

PS #3 (Type III Problems)

1. A projectile is shot from the edge of a cliff 125 m above the ground level with an initial speed of 100 m/s at an angle of 37.0° with the horizontal.  

a. What is the velocity of the projectile the instant it lands on the ground below?

b. What is the total time the projectile is in the air?

c. How far does the projectile travel horizontally?

2. A projectile is launched at a velocity of 125 m/s at an angle of 20(.  It strikes a building at a height of 58.6 m above the ground.

a. How far away is the building?

b. Why are there two answers?
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What is the tallest building the projectile could clear?
3.  A ball is thrown upward from the top of a 35 m tower with an initial velocity of 80 m/s at an angle of 25º. 

a. What is the maximum height reached by the ball?

b. What is the velocity of the ball at its maximum height?

c. What is the total time the ball is in the air?

4. A projectile is fired with initial velocity of 95 m/s at an angle of 50º. After 5 seconds it strikes the top of a hill. 

a. What is the elevation of the hill above the point of firing? 

b. At what horizontal distance from the gun does the projectile land?
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A golfer tees off an elevated tee that is a height h above the fairway. She hits the ball with a speed of 28 m/s and at an angle of 35º.  It lands on the fairway 4.0 seconds later.

a. What is the height of the elevated tee?

b. How far away does the golf ball land?


