4-step practice problems – Linear motion (use 4-step for problems 2, 3, 4)
1. Mike runs with a constant speed of 5 m/s. He runs 120 m east, then 80 m west, then 60 m east. Consider east
to be positive and west to be negative.
a. What distance did he travel?

b. What was his displacement?

c. How long did it take him?

d. What was his average velocity?

2. Kyle runs forward (positive direction) through a tunnel with a speed of 5 m/s. His starting position is
considered to be the origin. At the position +400 m is a delicious sandwich running away from him with a
velocity of +3 m/s. Pretending for a moment that sandwiches can run and accepting that they run for their
lives, how long will it take before Kyle gets to eat lunch?
3. You enter an expressway from an onramp going 35 mph (15.6 m/s). If you need to speed up to 60 mph to
join the speed of other vehicles then how long will that take if you accelerate at 4.9 m/s2?
4. Sydney and Caitlin get their lanes confused and mistakenly jump in the same lane on opposite sides of a 50
m pool heading toward each other. If Sydney is swimming at +2.0 m/s and Catilin is swimming at -2.0 m/s,
how long before a collision takes place?
5. You need to make two toy cars collide. You take extensive data and find that one car moves at 1.5 m/s and
the other car goes at 0.5 m/s. The cars must be placed at right angles to each other and one car must be
placed exactly 2 m from the intended crash site. It’s very hard to exactly line up cars perfectly straight, even
if they don’t veer off course at all. Where do you place each car?

6. A train goes along at 1.0 m/s for 18 minutes before clearing the intersection, making you late for a dentist
appointment. Then, having ruined your chances of a perfect smile, it slowly accelerates from 1.0 m/s to 21.0
m/s in 2 minutes. Answer in SI units for acceleration.
a. What is the average acceleration overall of the train?

b. What is the average acceleration of the train during the 2 minutes it changes velocity?

7. The speed of a race car driver is shown above. First she is starting from a stop. Then she moves at constant
speed and then she gets her tires changed before re-joining the race. Answer questions related to this:
a. How long does it take her to get up to full speed?
b. What is her “top speed”?
c. Does it take her longer to brake or to get up to full speed?
d. Assume when she’s braking, she’s moving forward (positive direction). What is her acceleration?
What is the magnitude of her acceleration?
More challenging:
e. How far does she go each time she speeds up?
f. How far does she go while braking?
g. How long total does she go at constant speed?
h. How far does she go during the portion of her race that she goes at constant speed?

i. What is the total distance she travels overall during the race as shown in the graph?

j. What is her overall average speed for the time shown in the graph?

