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SPH 3U
Kinematics Review
Name

1. Sketch the position : time and velocity : time graphs for an object that is sliding away, down a frictionless hill with a constant angle, and then continues along a flat portion of the ground, which is also frictionless. The object starts at the zero position.  Label each section of the graph to correspond with the intervals described above.

2. The position-time graph below represents the motion of a car along a section of straight highway. The car starts south of a town at a marker labelled 40 km[S]. Two hours later it is located at a marker north of town marked 120 km[N].

a) What is the displacement of the car during the 2.0 h period?

b) What is the velocity of the car for the 2.0 h interval?
c) At what time does the car pass the 0 marker?
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3. The following position-time graph depicts the motion of a jogger moving along a straight path.
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Examine the graph to answer the following questions.

a) When was the jogger running the fastest?

b) What was the farthest point reached by the jogger?

c) When, if ever, did the jogger rest?

d) State the jogger's displacement for the following time intervals:

(i) 0 to 200 s

(ii) 0 to 500 s

e) Find the velocity for each of the lettered sections A, B, C, and D.

f) What was the total distance travelled by the jogger?


4. The graph to the right shows the motion of a car accelerating from a stop at an intersection.

a) How fast was the car moving at the following times: 2.0 s, 4.0, 15.0 s?
b) Determine the acceleration during the following time intervals: 0 to 4.0 s, 4.0 s to 10.0 s, 10.0 s to 15.0 s.
5. The same race car as above slows from +36 m/s to +15 m/s over 3.0 s. What is its acceleration this time? (-7.0 m/s2)
6. A golf ball rolls up a hill toward a mini-putt golf hole. Assign the direction toward the hole as being positive.

a) If the ball starts with a speed of 2.0 m/s and slows at a constant rate of 0.50 m/s2, what is its velocity after 2.0 s? (+1.0 m/s)
b) If the constant acceleration continues for 6.0 s, what will its velocity be? (-1.0 m/s)
c) Describe in words and in a motion diagram the motion of the golf ball?

7. A bus, traveling at 30.0 km/h, speeds up at a constant rate of 3.5 m/s2. What velocity does it reach 6.8 s later? How far does it travel in that time? (32.1 m/s; 137.6 m)
8. A car slows from 22 m/s to 3.0 m/s at a constant rate of 2.1 m/s2. How many seconds are required before the car is traveling at 3.0 m/s? (9.0 s)
9. A bike rider accelerates constantly to a velocity of 7.5 m/s in 4.5 s. The bike’s displacement during the acceleration was 19 m. What was the initial velocity of the bike? (0.94 m/s)
10. A train travelling at 1 km/min is slowed down at a uniform rate of 1.1 m/s2.  How far will it travel before its speed is half the original value? (95 m)
11. A spacecraft increases its speed at the rate of 0.02 km/s2.  How much time is required for the speed to go from 7 km/s to 8 km/s?  How far does the craft travel in this time? (50 s, 375 km)
12. With what upward speed should a package be thrown in order to be caught easily by a person on a balcony 6 m above the ground?
ag = 9.8 m/s2
(10.8 m/s)
13. During the senior girls’ basketball game, Sarah threw a fast break pass to Katie a distance of 18.3 m.  The ball took 0.874 s to get to Katie.

a) What was the speed of the ball in m/s? in km/h? (20.9 m/s, 75.4 km/h)
b) If Katie slowed the ball from its initial speed to 5.30 m/s in a distance of 35.0 cm, what was the acceleration of the ball? (-5.86 x 102 m/s2)
14. On the moon, an astronaut throws a pipe upward with a speed of 2.4 m/s. The gravitational acceleration is 1.6 m/s2 on the moon.

a) How long before it reaches the top of its flight? (1.5 s)
b) What will the velocity of the pipe be after 2.0 s? (-0.8 m/s)
c) Calculate the height of the wrench at 2.0 s. (1.6 m)
**Chase Problem**
While preparing for their physics test, Richard and Devin decide to do some practical tests to see if they know what they are doing.  On a level, straight stretch of ice-free road, Richard jogs past Devin at 6.5 m/s.  Eight (8) seconds later, Devin jumps on his bike with an initial velocity of 2.0 m/s and then accelerates uniformly at 0.800 m/s2 until he catches Richard.

a) How long does it take Devin to catch Richard? (18.3 s)
b) How far does Richard go? (170 m)
c) Draw a v – t graph of the motion of each person on one set of axes.

d) Draw a d – t graph of the motion of each person on one set of axes.
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