Using the Kinematic Equations Quiz Answer Key
Key Equations
[image: _{avg} & = \frac{\boldsymbol{\Delta} x}{\Delta t} \\a_{avg} & = \frac{\boldsymbol{\Delta} v}{\Delta t}]

The Big Three
[image: (t) & = x_0 +v_0 t + \tfrac{1}{2} a t^2 \\v(t) & = v_0 +at \\{v_f}^2 & = {v_0}^2 + 2a \Delta x]

1. A roller coaster stops with a brake-system at the end of the ride.  If the train was traveling at 23 m/s and came to a complete stop in 1.1 seconds, what was its acceleration in that time?  Compare this to the acceleration of a falling object due to gravity.
23 m/s = a (1.1s)
a = - 20.9 m/s2 = approximately two times the acceleration due to gravity.
2. At t = 0 seconds an object is moving sideways at a velocity of 3 m/s.  Then at t = 4 seconds it is falling at a velocity of 43 m/s.  What is the acceleration of this object?
v-v0 = at, a = 40m/s / 4 seconds
a = 10 m/s2
 [image: ]
Image Source: http://www.physicsclassroom.com/class/1dkin/u1l1e.cfm
Figure 1: A table denoting the velocity of an accelerating object over time.  Use this image to answer question 2.
3. Using figure 1, determine the acceleration for the object in question, and calculate at what time it would be traveling -22 m/s.
a = - 2m/s2 ,  v(t) = -22 m/s = v0 + at
t = 11 seconds
4. A pop-fly baseball goes off the bat, up into the air, and back down to the outfielder’s glove which is at the same exact height as the bat was initially.  If it was in the air for a total of 10 seconds, how fast was it going as it left the bat?  (Ignore air resistance.)
v = at = 9.8 m/s2 x 5 sec = 49 m/s
5. Using the information from question 5, calculate how high the ball flew above the outfielder’s glove.
x-xo = ½ at2 = ½ 9.8 m/s2 x 25 s2 = 125 meters
6. Batman is standing at the top of a 10-story, 127-meter tall building.  He needs to swoop up Poison Ivy at a height of 2-meters.  Since he cannot fly, he free-falls  from rest and uses air resistance to stop and get level at 2 meters.  How long will it take him to fall all the way down to Ivy’s level? 
x – x0 = vit + ½ at2, x-x0 = 125m, t = 5 seconds
7. Considering the scenario in question 7, how fast will Batman be falling when he reaches Ivy?
vf = vi + at, v = 10m/s2 x 5 sec, v = 50 m/s
8. Considering the scenario in question 7, how long will it take Batman to reach the point exactly halfway to Ivy?
x-x0 = v0t + ½ at2 
62.5 m = 5m/s2 t2 , t = √12.5 = 3.54 seconds
9. Considering the scenario in question 6 and your answer to question 8, how fast will Batman be falling when he is halfway to Ivy?
v = v0 + at
v = 35.36 m/s
10. Compare your answers to questions 7 and 9.  Why is Batman’s speed at the halfway mark not half of his final speed?
[bookmark: _GoBack]Because Batman’s speed is changing and thus he covers distance at a different rate at the beginning of his fall as he does at the end of his fall.  By the end he is passing more distance with each second, so his distance traveled increases faster than his speed increases.
1

image1.png
Vang = ——

Qavg =




image2.png
z(t) = wo + vot + gat
v(t) =vo + at
vt = vl + 20Ax





image3.png
Time Velodty
© (/)
0 T
1 =
7 e
3 £
T =






Using the Kinematic Equations Quiz Answer Key

e
—
A
o
e
w0 Tty
W

B

e T —p—

2 At =0 seconts o i moing sy ot vy o3 . Then =
s il o vy f 4.1/ Whe b ccreton o .
=y

s s
a0



