
AP Physics 1 

Keller 

Exam 1 Review 

 

Suggestions for preparation: 

 

1. Review the classworks if they were not well-understood during class.  Repeat answering them 

until you could explain how to do them to someone else.  Better still, find a volunteer willing to 

be taught.  If you can explain something well to someone else, you understand it well yourself. 

 

2. Try the review questions below on your own, then check your work against the answers which 

are at the end.  Again, practicing explaining the questions and answers to someone else is even 

better. 

3. Take the practice test and grade your test using this rubric.  Comparing how well you did and 

how well you want to do will give you some indication of what you need to study further and 

how much.  As the practice test shows, the exam will be composed of six randomly selected 

objectives for each class and then questions similar to the example questions. 

4. For the exam, you will be allowed to print and bring the equations list created by the College 

Board. 

Practice questions: 

Objective 1 - Distinguish between acceleration, instantaneous velocity, and average velocity 

Example question – A stone is dropped from a tall tower.  What are the acceleration and 

instantaneous velocity 1.5s after release?  What is the average velocity for the 1.5s it has 

fallen?  Explain how these three concepts are different. 

 

Objective 2 - Translate a physical description of multiple objects moving with constant 

velocity into motion maps and graphs of motion 

Example question – Two toy cars begin apart by a distance of 6.0m.  The left (blue) car 

moves right with a speed of 0.5m/s and the right (red) car moves left with a speed of 0.25m/s.  

The two cars pass each other and are both turned-off once they reach the original position of 

the other.  (1) Draw a motion map with the positions and velocity vectors of each car.  (2) 

Draw a velocity versus time graph with the functions of the two cars and significant values 

along the x and y axes.  (3) Draw a position versus time graph with the functions of the two 

cars and significant values along the x and y axes. 

 

 

 

 

 

http://www.kellerphysics.com/AP_1/AP1_classworks.html
http://www.kellerphysics.com/AP_1/AP1_PE1.pdf
http://www.kellerphysics.com/AP_1/AP1_PE1_rubric.pdf
https://secure-media.collegeboard.org/digitalServices/pdf/ap/ap-physics-1-equations-table.pdf


Objective 3 - Translate position graphs of multiple objects moving with constant velocity into 

descriptions of motion and motion maps 

Example question – Two runners (one wearing a blue shirt, one wearing a red shirt) move 

according to the position graph shown below.   

 
A nearby stop-sign is defined to have a position of zero.  Draw a motion map with positions 

and velocity vectors of each runner.  Describe the motion in detail. 

 

Objective 4 - Translate a description of an object moving with constant acceleration into a 

motion map and graphs of motion 

Example question – A friend leans out of their second-story window of height h and asks you 

to toss their keys up to them.  You throw the keys upwards too hard at an initial velocity, v0, 

they pass your friend, but are then caught on the way down.  Draw a motion map of the flight 

of the keys and graph their position and velocity versus time.  Add the position and velocity 

functions.  Include important values in the diagram and along the x and y axes of the graphs. 

 

Objective 5 - Translate position graphs of multiple objects moving with constant acceleration 

into descriptions of motion and motion maps 

Example question – Two runners (one wearing a blue shirt, one wearing a red shirt) move 

according to the position graph shown below.   

 
A nearby stop-sign is defined to have a position of zero.  Draw a motion map with positions 

and velocity vectors of each runner.  Sketch graphs for velocity versus time for the runners, 

assuming constant acceleration.  Describe the motion in detail. 

 

 

 



Objective 6 - Translate velocity graphs of multiple objects moving with constant acceleration 

into descriptions of motion, position graphs, and motion maps 

Example question – Two toy cars begin side-by-side and then move according to the velocity 

versus time graph shown below. 

 

 
Draw a motion map with positions and velocity vectors of each toy car.  Graph position versus 

time for each car.  Describe the motion in detail. 

 

Objective 7 - Translate a description of multiple objects moving with constant acceleration 

into motion maps and graphs of motion 

Example question – From a window with a height of h, a coffee filter is released and coasts 

downward at a constant speed of vcf.  At the instant it is released, a stomp rocket leaves the 

ground with an upward speed of vsr.  The two cross as the rocket rises.  The coffee filter then 

lands, the rocket peaks, and the rocket falls back down to the ground.  Draw a motion map 

with positions and velocity vectors of each object.  Graph velocity and position versus time for 

each object on common axes, with functions. 

 

Objective 8 - Translate a description of an object moving in multiple stages of motion into a 

motion map and graphs of that motion 

Example question – A small child begins at rest and the runs with an acceleration of 2m/s2 for 

three seconds.  They immediately hop onto a skateboard and coast for three seconds.  Then the 

skateboard enters a gravelly region of road and slows gradually to rest in six seconds.  Draw a 

motion map with positions and velocity vectors of the child.  Calculate the kinematics values 

for each stage of motion.  Graph acceleration, velocity, and position versus time for the child, 

including significant values along the x and y axes. 

 

Objective 9 - Translate a description of a projectile into a motion map and graphs of that 

motion 

Example question – A catapult launches its projectile from a height h at a velocity of (v0, θ).  

The projectile rises, falls, and strikes a castle wall (a distance d from the catapult) just before 

reaching the ground.  Draw a motion map of the projectile in both dimensions along with a 

unified motion map.  Graph acceleration, velocity, and position versus time in each dimension, 

writing the function for each graph.  Determine the time of the flight and describe how the 

height at which the projectile strikes the wall could be determined. 



 

Objective 10 - Describe the process used to determine acceleration from position and time 

data 

Example question – An electromagnet is placed above a strike plate and a steel ball bearing is 

attached to the electromagnet.  When a switch is opened, the electromagnet switches off and 

the ball bearing falls and hits the strike plate.  A circuit is used to measure the time between 

when the electromagnet releases the ball bearing and when it hits the strike plate.  If the 

electromagnet can be raised and lowered, describe an experiment that could be used to create a 

graph indicating the acceleration due to gravity. 

 
 

Objective 11 - From a description of motion, calculate and graph relative velocities and 

positions 

Example question – A train with seated passenger Sam rolls left at a constant speed of 8m/s.  

Relative to the train, a walking passenger Wally strolls to the right at 2m/s.  Standing on a 

platform, Perry watches the train roll by.  Graph position and velocity versus time for all three 

people from all three reference frames. 

 

 

Objective 12 - Complete kinematics boxes from given descriptions of motion in one 

dimension 

Example questions – Complete a six-variable kinematics box for each situation below. 

 

1. A diver falls from the high dive and descends 5.0 meters before entering the pool. 

 

2. A boy tosses a tennis ball up into the air and it takes 3.0s to reach the apex of flight. 

 

3. A car moving at 20m/s hits the brakes slows to rest over a distance of 40m. 

 

4. A light plane begins at rest and reaches a speed of 30m/s after accelerating at 3.0m/s2. 

 

5. A water balloon is dropped from the window of a tall building and falls for a time, t. 

 

6. A child stands on a bridge with a height of h and drops a pebble into the water below. 

 

 



Objective 13 - Complete kinematics boxes from given descriptions of motion in two 

dimensions 

Example question – Complete the nine-variable kinematics boxes for each situation below. 

 

1. An arrow is fired horizontally from a 45m-high cliff at a speed of 120m/s, how far from the 

base of the cliff will it land? 

 

2. A gun is aimed directly at a target and fires a bullet horizontally at a speed of 180m/s.  If the 

target aimed at is 90m away, how far below the target will the bullet land? 

 

3. A baseball is thrown horizontally a distance of 15m before it lands.  Assuming the baseball 

was thrown from a height of 5.0m, at what velocity was it thrown? 

 

4. A ping pong ball rolls along its table with height h at a speed v0 and then falls off of the 

table. 

 

 

Objective 14 - Explain how to translate between graphs of position, velocity, and acceleration 

using the properties of slopes and areas 

Example question – A baseball is popped almost straight up into the air at 30m/s.  When it 

descends the first baseman catches it near the same height from which it left the bat.  Make 

graphs of acceleration, velocity, and position versus time.  Explain the four relationships 

between the graphs using the ideas of slopes and areas.  

 

 

Objective 15 - Answer questions involving proportional reasoning using both graphs and 

equations 

Example question – A baseball is popped almost straight up into the air at 20m/s.  Make 

graphs of acceleration, velocity, and position versus time for the ascent.  Along the same axes, 

make graphs if the initial velocity was 40m/s.  Use the graphs to explain why the baseball is in 

the air for twice as long and reaches four times the height.  Use equations to explain why the 

baseball is in the air for twice as long and reaches four times the height. 

 

 

 

 

 

 

 

 



Objective 1 answer – 

In freefall near the surface of the Earth, the acceleration is always -9.8m/s2 or approximately  

-10m/s2.  If the initial velocity is zero and velocity changes by -10m/s for every second of 

descent, the instantaneous velocity after 1.5s would be -15m/s.  If the initial velocity is zero 

and the velocity at 1.5s is -15m/s, then the average velocity during that time span would be 
0𝑚/𝑠+(−15𝑚/𝑠)

2
= −7.5𝑚/𝑠. 

 

Objective 2 answer –  

 
 

Objective 3 answer – 

 
The red runner begins just left of the stop-sign and jogs slowly right, past the stop-sign and not 

quite to where the blue runner began.  The blue runner begins much farther right of the stop-

sign, runs more quickly left, past the stop-sign to where the red runner began, but finishes 

running at an earlier time than the red runner. 

 

 

 

 

 



Objective 4 answer – 

 
 

Objective 5 answer – 

 
 

 
The blue runner begins at rest just right of the stop-sign.  They run to the right, speeding-up.  

The red runner begins far to the right of the blue runner and runs to the left at a constant speed 

for slightly less time than the blue runner. 

 

 

 

 

 

 

 

 



Objective 6 answer – 

 
The red car begins moving left very quickly and slows down as it moves to the left.  The blue 

car begins moving left slowly and speeds-up as it moves to the left. 

 

Objective 7 answer –  

 
 

 

 

 

 

 

 

 

 



Objective 8 answer – 

 

 
 

Δs = 9             �̅� = 3 

vi = 0              a = 2 

vf = 6              Δt = 3 

Δs = 18              
v = 6               

Δt = 3 

Δs = 18            �̅� = 3 

vi = 6               a = -1 

vf = 0               Δt = 6 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



Objective 9 answer –  

 

The time of the collisions is 
𝑑

𝑣·𝑐𝑜𝑠𝜃
.  To find the collision height, enter this time into the y-

position equation and solve for s. 

 

 

 

 

 

 



Objective 10 answer –  

1. With a meterstick, measure the length between the base of the suspended ball bearing and 

the top of the strike plate.  Let the ball bearing fall and record the time.  Repeat for ten total 

drops and find the average time. 

2. Move the ball bearing upwards 5cm and repeat step one at the new height.  Repeat this step 

for a total of ten different initial heights of the ball bearing. 

3. Make a graph with initial ball bearing height on the y-axis and average drop time squared on 

the x-axis.  Find the slope of this line (m) and write the equation of the line as h = (m)t2. 

4. Differentiate this equation once to find the equation for velocity as a function of time, v = 

2(m)t. 

5. Differentiate this equation again to find the acceleration, a = 2(m).  This value is the 

magnitude of the acceleration due to gravity. 

 

Objective 11 answer – 



 
 

 



Objective 12 answer –  

 

1. 

Δs = -5           �̅� = -5 

vi = 0              a = -10 

vf = -10           Δt = 1 

 

2. 

Δs = 45         �̅� = 15 

vi = 30           a = -10 

vf = 0           Δt = 3 

 

3. 

Δs = 40          �̅� = 10 

vi = 20            a = -5 

vf = 0             Δt = 4 

 

4. 

Δs = 150       �̅� = 15 

vi = 0             a = 3 

vf = 30         Δt = 10 

 

5. 

Δs = -
𝑔𝑡2

2
       �̅� =  

−𝑔𝑡

2
 

vi = 0             a = -g 

vf = -gt         Δt = t 

 

6. 

Δs = -h           �̅� =  −
√2𝑔ℎ

2
 

vi = 0              a = -g 

vf = -√2𝑔ℎ     Δt = √
2ℎ

𝑔
 

 

 

 

 

 

 

 

 



Objective 13 answer –  

 

1.  

Δs = 360 

  v = 120           

Δt = 3 

Δs = -45       �̅� = -15 

vi = 0            a = -10 

vf = -30       Δt = 3 

 

2.  

Δs = 90 

  v = 180            

Δt = 0.5 

Δs = -1.25    �̅� = -2.5 

vi = 0            a = -10 

vf = -5         Δt = 0.5 

 

3.  

Δs = 15 

  v = 15            

Δt = 1 

Δs = -5         �̅� = -5 

vi = 0            a = -10 

vf = -10       Δt = 1 

 

4.  

Δs = v0√
2ℎ

𝑔
 

  v = v0           

Δt = √
2ℎ

𝑔
 

Δs = -h         �̅� =  −
√2𝑔ℎ

2
 

vi = 0            a = -g 

vf = -√2𝑔ℎ   Δt = √
2ℎ

𝑔
 

 

 

 

Objective 14 answer – 

 
The value of the acceleration is constant and negative which agrees with the velocity/time graph having 

a slope which is constant and negative.  The value of the velocity is positive at zero seconds, zero at 

three seconds, and negative at six seconds.  This agrees with the position/time slope being positive at 

zero seconds, zero at three seconds, and negative at six seconds. 

 

The areas of the acceleration graph are constant per unit time throughout the motion, which agrees with 

the changes in velocity being constant per unit time throughout the motion.  The areas of the velocity 

graph are positive and decreasing from zero to three seconds and negative and increasing from three to 

six seconds.  This agrees with the changes along the position graph begin positive and decreasing from 

zero to three seconds and negative and increasing from three seconds to six seconds. 

 



Objective 15 answer – 

 
Looking at the velocity graph, doubling the initial y-value will require twice as much time 

along the x-axis to reach the x-axis if the slope remains the same because slope = 
𝛥𝑦

𝛥𝑥
 and if Δy 

doubles with a constant slope, Δx must also double.  The velocity graph also indicates the blue 

area trapped is four times the red area trapped to the x-axis because the blue triangle has twice 

the base and twice the height and the area of a triangle is 
1

2
(base)(height).  The area trapped is 

the displacement, so if the blue area is four time the red area, the blue height is four times the 

red height. 

 

Conceptually, if acceleration = 
𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦

𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑡𝑖𝑚𝑒
, a change from 40m/s to 0m/s will take twice 

as much time as a change from 20m/s to 0m/s if the acceleration is a constant -10m/s/s.  Using 

the equation vf
2 = vi

2 + 2(a)(Δs), both objects reach a final velocity of 0m/s and have an 

acceleration of -g.  Therefore, 2gh = vi
2 and doubling the initial velocity must lead to four 

times the height. 

 


