Rectilinear Motion Problems
1.  Find the acceleration of a car moving initially at 60km/h that stops in 11 sec ?
2.  While passing on a highway a car accelerates from 60km/h to 80km/h in 5 sec.


a) State the initial and final velocities in m/s.


b) How far did the car travel in the 5 second interval ?


c) Find the acceleration of the car.

3.  A curler was playing on a pond covered with smooth ice.  He delivered the rock with a velocity of 150m/min and it took 25 seconds for the rock to stop.


a) How far did the rock travel ?
b) Calculate the rock's acceleration.

4.  A car brakes to a stop with a uniform acceleration in 2.5 seconds leaving skid marks 25m in length on the road.


a) Calculate the initial velocity in m/s.
b) Convert the initial velocity to km/h.

5.   Find the average velocity in each of the following cases ?


a) You travel 100m at 5.0m/s and then 100m at 1.0m/s.


b) You run for 100s at 5.0m/s and then walk for 100s at 1.0m/s.


c) A car accelerates uniformly from 60km/h to 100km/h in 20 seconds.

6.  A toy car accelerates by means of a small rocket type engine.  If the acceleration during the burn is 5.0m/s2 and the burn lasts for 3.0 seconds,  determine the velocity and the displacement at the end of the burn.

7.  A bullet leaves a rifle at 350m/s.  The length of the barrel is 0.75 m. Calculate the acceleration of the bullet while in the barrel.

8.  Starting from rest a cart travels to the end of the 2.0m sloped frictionless track.  Assuming uniform acceleration find the final velocity of the cart if the acceleration lasted for 2.0 sec.

9.  A ramp sloped at a certain angle gives a ball a uniform acceleration of 5.0 m/s2.  A ball is rolled up this ramp at an initial velocity of 30 m/s.  How far along the ramp will the ball roll up before stopping ?

10.  A ball starts up an inclined plane with a velocity of 4 m/s and comes to a stop after 2 seconds.


a) What acceleration does the ball experience ?


b) What is the average velocity of the ball during this time ?


c) What is the ball's average velocity after 1 second ?


d) How far up the slope will the ball travel ?


e) What will be the velocity of the ball 3.0 sec after starting up the incline?


f) What is the total time for a round trip to the top and back to the start ?

11. A ball, thrown at 8.0m/s, accelerates at -1.0m/s2 for 4.0 seconds.  How far did the ball travel?

12. If an object accelerates from  3.0m/s to 7.0m/s  over 12.0 seconds, how far did it travel?

13. A ball is rolling down a hill with an initial velocity of 8.0m/s and it reaches the bottom of the hill  200.0m  below after 8.0 seconds.



a) How fast is the ball rolling at the base of the hill?



b) What was the constant acceleration of the ball while rolling down the hill?

14. A man  driving down the road at  54km/h  sees a skunk on the road  120m  ahead.  He applies the brakes for exactly 4.0 seconds to come to a complete stop.



a) find the acceleration in m/s
b) Where does he end up in relation to the skunk? 




(ie. How far from the skunk? Did he hit the stinky skunk?)

15. A person riding a bicycle at  12m/s  stops while covering  42.0 m.



a) How long did it take to stop?
b) What was the acceleration?

16. Another cyclist slows from  10.0m/s  to  4.0m/s  covering  56.0 m.



a) How long did it take to stop?
b) What was the acceleration?

17. A man in a Cadillac ran out of gas on a set of railway tracks so that his car must be moved  2.8 m  in order to clear the tracks.  He starts pushing as soon as he sees a train approaching at  72km/h  at a distance of  500 m.  At the same instant the engineer applies the train brakes which stop the train over a distance of  800 m.  The man can produce a maximum constant acceleration of   0.02m/s2   on the Cadillac.



a)  How long does it take for the train to stop?



b)  What acceleration do the train brakes produce?



c) What is the position of the Cadillac when the train passes the 
crossing?


[ HINT: first find the time it takes for the train to get to the  crossing ! ]

18. A man is driving down a highway in a FORD at  90 km/h  when he is passed by a junky old Corvette travelling at  108 km/h.   The man in the Corvette wants to race so they both start accelerating at the instant that the Corvette passes the FORD.  The Corvette reaches  35 m/s  after  2.5 sec  and keeps accelerating at the same rate.  The FORD accelerates at 2.5 m/s2 all the way to the bridge which is exactly  2 km away from the point at which they start racing.



a) What is the acceleration of the Corvette?



b) Who gets to the bridge first ?



    [What kind of car do you think your teacher drives?]

19. A toboggan accelerated down a hill at  4 m/s2  for 10 sec.  If the toboggan accelerated for  220m, to the bottom of the hill;



a) What was its initial velocity?



b) What is its final velocity ?


At the bottom of the hill the toboggan slides toward a cliff accelerating now at  -1 m/s2.  The toboggan continues to decelerate for 6 seconds. If the cliff is  250 m  away, should the passengers jump off before the toboggan stops?

20. If a boy jogs at  9 km/h  and then accelerates at  0.1m/s2  over  30 m, how long did he accelerate?  How fast is he travelling after he finishes accelerating ?


Recall the quadratic formula:


Ax2  +  Bx  +  C  =  0    then



x =  -B ± [ B2-4AC ]0.5


                     2A

