Straight Line Motion (motion in one dimension)

1. A car travelling 25 m/s applies the brakes and comes to a full stop in 6.0 s.  Calculate the acceleration and the stopping distance.

2. A police car travelling 25 m/s slows down to 15 m/s in 2.5 s.  Calculate the distance travelled in this time.

3. A ball is given an initial velocity of 7.5 m/s down a hill and gains speed at the rate of 4.2 m/s2.  If the hill is 
4. 50.0 m long, find the time to reach the bottom and the velocity at the bottom.

5. A ball at the bottom of the slope in question #3 (i.e. the acceleration is the same) is given an initial velocity of 
6. 7.5 m/s up the slope.  How far up the slope will the ball go before stopping?  And how long will it take to stop?  (Assume that the acceleration of the ball is the same as in q.3)

7. A pool ball slows down at the rate of 24 cm/s2 as it rolls across the table.  If the table is 305 cm long what initial velocity should you give it so that it travels the length of the table and stops just as it reaches the other end?  How long will it take?

8. A girl kicks a soccer ball with a velocity of 20 m/s up a hill to a boy who is positioned 10 m up the slope from the girl.  If the ball reaches the boy travelling with a velocity of 18 m/s, find the acceleration on the hill and the time it takes for the ball to travel this distance.

9. Sidney Crosby takes a slap shot from one end of a 60 m rink to the other.  If the puck has an initial velocity of 40 m/s and the puck slows down at the rate of .05 m/s2, find the velocity of the puck as it reaches the other end.

10. A bungee jumper drops from a bridge that is 100 m above a river but forgets to secure the rope to his feet.  Find the time and velocity as he hits the water.

11. A boy throws a water balloon vertically down with a velocity of 15 m/s from a helicopter that is hovering in the air.  If the balloon strikes a pedestrian with a velocity of 50 m/s, find the altitude of the helicopter and the time for the balloon to reach the ground.

12. Lou Gehrig, a New York Yankee Hall of Famer, once caught a baseball dropped from the Washington Monument.  If the Washington Monument is 150 m tall find the velocity of the ball as it reached Lou and the time it took for the ball to fall.

13. A batter fouls a baseball straight up and the catcher catches the ball 4.5 s later.  Find the initial velocity of the ball and the height to which the ball rose.

14. The class bully kicks Johnny’s football up with a velocity of 15 m/s and it lands on the roof of a house that is 8.0 m tall.  Find the time the ball takes to land on the roof and the velocity that it strikes the roof.

15. After being caught, the class bully is sent to return the ball and kicks it with an upward velocity of 20 m/s from the roof.  Find the time to land on the ground and the velocity that it strikes the ground.

16. M. Jordan is 2.25 m tall with his arms outstretched.  If he can touch the top of the backboard that is 4.0 m above the floor, find the time that he stays airborne.

17. A rock is dropped from a height of 20 m.  Find the time it takes for the rock to hit the ground and its velocity.

18. A student sees a fly on the ceiling 4.5 m above him and fires an elastic with an upward velocity of 15.2 m/s.  Find the velocity that the elastic has as it hits the fly and the time for the elastic to hit the ceiling.

19. A child steps out on a highway to retrieve her toy.  A car travelling 30 m/s immediately applies the brakes and slows down at the rate of 12.0 m/s2.  If the distance from the child and the car is 50 m when the brakes are first applied.  Will the car stop in time?  Why or why not?

20. A boy throws a ball upward from the top of a building with a velocity of 6.15 m/s.  Find the time for the ball to be at a point 10 m below the top of the building and the velocity it would have at this point.

21. A photographer in a helicopter rising at 2.5 m/s accidentally drops his camera when she is 50 m above the ground.  Find the velocity and time for camera to hit ground.

22. A drag car travelling 300 m/s ejects its chute and stops in 12.0 s.  How far did it travel in this time?

23. A bullet travelling 300 m/s hits a tree and sinks into the tree 8.0 cm before stopping.  Find the time it took to stop.

24. A cliff diver doing a swan dive takes 3.2 s to hit the water.  From what height did he dive?

25. The Kamikaze at Magic Mountain is 30 m long and slides accelerate at 9.0 m/s2.  Find the speed of the sliders at the bottom.

26. A bullet leaves the barrel of a rifle travelling at 300 m/s.  If the barrel is 50 cm long find the time for the bullet to reach the end of the barrel.

27. A car and a motorcycle start from rest on a straight road, but the car starts 25 m ahead of the motorcycle.  If the car accelerates at 3.0 m/s2 and the motorcycle at 4.0 m/s2, find the time it will take the motorcycle to catch up to the car and the distance each vehicle has travelled.

28. The driver of a car travelling at 30 m/s has a reaction time of 0.75 s.  How long would it take him to bring his car to a complete stop on dry pavement if the car slows at the rate of 8.0 m/s2?  What is the total stopping distance from the time he first decides to apply the brakes?

29. A row boat is drifting down a river at a constant velocity of 5.0 m/s.  A boy is on the bridge over the river that is 30.0 m above the water.  His plan is to jump from the bridge so that he lands in the boat.  Obviously he must jump before the boat is directly under the bridge.  Find the distance from the point directly under the bridge the boat should be that would achieve this.

30. Car A and car B are at rest at opposite ends of a 100 m field.  If car A accelerates at 2.0 m/s2 and car B accelerates at 3.0 m/s2 toward each other find where they will crash.  Answer with respect to the original position of car A.  Assume that the cars start simultaneously.

31. Car A is at rest on a straight road.  Car B is moving at a constant velocity of 30.0 m/s toward car A.  When car B is 1000 m away, car A accelerates toward car B at the rate of 4.0 m/s2.  Find the distance that car A will travel before the head on collision.

32. A car travelling at a constant velocity of 40 m/s passes a stationary police car on the side of the road.  If the police car accelerates uniformly at 3.0 m/s2, starting from rest at the instant the car passes it.  Find the time it will take for the police car to catch the other car and the distance that each will have travelled.

33. Al and Bob are having a snowball fight.  Al is on the roof of a 20.0 m building and Bob is at the base of the building.  Al throws a snowball at 10.0 m/s downward at the same instant Bob throws one upward at 10.0 m/s.  How far from the ground would the snowballs be when they passed each other?  Find the velocities of each at this point.  Keep in mind that the velocities of the snowballs have direction.

34. A car and a truck are driving toward each other, each having a constant velocity of 30.0 m/s.  When they are 150.0 m apart, they realize that they might crash so each applies the brakes.  The car can slow down at the rate of 6.0 m/s2 and the truck at the rate of 3.0 m/s2.  Will they crash – if so, find the speed of each at impact – if not, find the distance that separates them when they both stop.

