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KINEMATICS

AT KINEMATICS (12)

Directions: Solve the following problems, showing all work and circling answers. Each problem
is worth 5 points.

1) A good runner can run the 400 m dash in a time of about 51 seconds. Assuming a mile to
be 1600m, determine the speed of the runner in mi/hr.
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2) James and Tina, who live in the same neighborhood, both need to get to the Giant Food
Store on the other side of town. There are two routes to get there; James takes the bypass
around town and Tina takes Main Street through town. James gets on the highway
practically immediately after leaving his house and travels the 12 miles at 60 miles per.
hour after accelerating up to speed from rest. Upon arriving at Giant, he slows at the
same rate until stopping in the parking lot. Tina travels at a top speed of 30 miles per
hour driving through town, which is only a distance of 3.5 miles. Tina also catches two
lights red, which causes her to have to accelerate to a stop and accelerate back up to
speed. Tina also must remain at rest for 1 minute at each red light. If Tina and James
both leave at the same time, who gets to Giant first and what is the difference in their
time of arrival. Both cars accelerate at the same rate of 2.2m/s’ (5 mi/hr/s) both speeding

up and slowing down. 17 ,
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3) Two cars are at sitting at a stop light; one is a Nissan and the other a Toyota. The Nissan
is driven by Level I and the Toyota is driven by Ethel. When the light turns green, the Toyota
accelerates at 2.2 m/s” and you accelerate in the Nissan at 0.8 m/s’. The Toyota stops
accelerating once it hits 45 miles per hour (20 m/s), but the you continue to accelerate until the
Toyota is caught. Determine how fast you are going in the Nissan when the Toyota is caught.
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4) From the graph below, determine how far you traveled between the 5 second and 10

second time intervals.
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5) While standing on a balcony that is 8 m above a hotel lobby floor, a water balloon is
thrown upward with a speed of 8 m/s. Where will the balloon be 2.4 seconds after its
release? Will it be going up or down? How do you know?
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6) While driving along at a constant 35 miles per hour (15.6 m/s), a deer jumps out in front
of you. Typical reaction time is 0.25 s. If we assume that your reaction is “Clear” and
you go for the brakes immediately after seeing the deer, determine the stopping distance
if the acceleration of the braking is 3.5 m/s>. A “clear” reaction time indicates that the
driver did not panic and just scream at the sight of the pending collision.
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7) Same situation as before in #6, only this time, you are driving at 45 mi/hr (20 m/s).
Determine the stopping distance. Consider that if a collision is avoided by a mere 1.4
meters at one speed, it may be ugly at even just slightly faster speeds. Something to

consider when driving.
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8) Determine the acceleration of car that changes its speed by 25 mi/hr in a time of 12
seconds.




