
8.2 Another Look at Particle Motion
Homework

Problems 1 — 4, Find the position 𝑠𝑠(𝑡𝑡) at time 𝑡𝑡 of an object moving on a straight line from the 
information given about the velocity, acceleration, and position of the object. Find the displacement 
and distance traveled between time [0, 1].

1. 𝑣𝑣 𝑡𝑡 = 4𝑡𝑡2 − 5𝑡𝑡 and  𝑠𝑠 0 = 5 2. 𝑣𝑣 𝑡𝑡 = sin 𝑡𝑡 and 𝑠𝑠 𝜋𝜋 = −2

3. 𝑎𝑎 𝑡𝑡 = −32, 𝑣𝑣 0 = 24 and  𝑠𝑠 0 = 8 4. 𝑎𝑎 𝑡𝑡 = 8𝑡𝑡 , 𝑠𝑠 0 = −6 and 𝑠𝑠 1 = 22
3

5. A particle moves in a straight line with velocity 𝑣𝑣(𝑡𝑡) meters per
second, where t is time in seconds.  At 𝑡𝑡 = 4, the particle’s distance
from the starting point was 8 meters in the positive direction.
Write an expression that will find the particle’s displacement
between 𝑡𝑡 = 4 and 𝑡𝑡 = 8.
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6. A potato is launched straight up from the ground level and reaches its greatest height at 𝑡𝑡 = 6
seconds.  Find the initial velocity of the potato and the value of its maximum height above ground
level.

7. If a tennis ball is dropped from a height of 60 feet, on planet Newton takes 3 seconds to hit the
ground, what is the gravity on the planet?

8. A ball is thrown up from a window, 48 feet above ground level and reaches its maximum height
after 3 seconds.  How long will it take the ball to reach ground level?  What will be the ball’s
velocity at the instant it reaches ground level?
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9. Over Spring Break our Calculus class went to Kennedy
Space Center.  I noticed Myles wore a rubberized suit and
he was acting a little sketchy as he left his group. Somehow
Myles found a way to the roof of the 526-foot-tall building
to test out the “bounce factor” of his newly acquired suit
by falling from the rooftop.

A. How many seconds elapsed before Myles hit the ground?

B. With what velocity (in feet per second) does Myles hit the ground?

C. Convert your answer to miles per hour. (5,280 feet = 1 mile)

10. Now, more of the story. Myles wasn’t even bruised, thanks to his suit.  In fact, he struck the
ground and rebounded straight back up into the air with a velocity of 84 feet/sec.  How high
does Myles fly into the air on the rebound? (Hint: Set 𝑡𝑡 = 0 to represent when Myles is on the
ground.)

11. You plan to join the swim team in the spring and compete in diving events.

A. With what velocity will you hit the water if you step off from a 10-meter dive platform?

B. With what velocity will you hit the water if you dive off the platform with an upward
velocity of 2 meters per second?

Photo: NASA Photo Archive public domain
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12. A particle moves along the x-axis so that its position at any time t ≥ 0 is given by the function
𝑠𝑠(𝑡𝑡) = 𝑡𝑡3 − 6𝑡𝑡2 − 36𝑡𝑡 + 5, where 𝑠𝑠(𝑡𝑡) is measured in feet and t is measured in seconds.

A. Find the average velocity on the interval t = 1 and t = 8 seconds.  Give correct units.

B. On what interval(s) of time is the particle moving to the left?  Justify your answer.

C. Using the correct units, find the velocity and acceleration of the object at t = 3 seconds.  Based
on these values, describe the motion of the object at t = 3 seconds.  Give a reason for your
answer.

D. What is the maximum velocity on the interval from 0 ≤ t ≤ 8 seconds.  Show your analysis
that leads to your conclusion.

E. Find the total distance that the particle moves on the interval [1, 8].  Show your analysis that
leads to your conclusion.
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