
AP Physics 1 

Keller 

Exam 2 Review 

 

Each version of the test will again be six questions.  Two questions will be based-upon 

objectives 4 – 10 and 12 – 15.  Four questions will be based-upon objectives 16 – 24. 

 

I expect to post a practice test with twenty further practice examples by 10/13. 

 

Objective 16 – Correct common dynamics misconceptions using Newton’s law of motion 

Example question – Explain why each of the following claims is incorrect: 

A. On a long, level track, a cart begins at rest.  A child pushes the cart to the right and 

releases the cart.  Once the child lets-go, the cart must stop immediately because there 

is no longer a force applied to make it move. 

B. On a long, level track, a block begins at rest.  A child pushes the block to the right and 

releases it.  The block may slide to the right after released, but eventually it comes to 

rest because it runs-out of the force given to it by the child. 

C. A cable lifts a wrecking ball as it rises with a constant velocity.  To make the wrecking 

ball rise, the cable must apply an upward force stronger than the downward force of 

gravity. 

D. A cable lowers a wrecking ball as it slows to rest.  The downward force of gravity is 

stronger than the upward force of the cable because the wrecking ball is moving 

downward. 

E. The net force applied to an object moving at 40mph is twice the net force applied to an 

object moving at 20mph. 

F. A training sled sits on a football practice field at rest.  To drive the sled across the field, 

a football player must push harder forward on the sled than the sled is pushing back on 

the player.  Otherwise, the sled wouldn’t move. 

G. When a heavy bowling ball collides with a light bowling pin, the force on the pin is 

much greater than the force on the bowling ball.  You can see this because the pin is 

kicked backwards and the bowling ball keeps going forwards. 

H. An astronaut on the surface of the Earth’s moon drops a wrench.  There are two 

reasons that the wrench doesn’t fall: (1) there is no gravity in space and (2) the moon 

has no atmosphere and gravity can’t exist in a vacuum. 

 

 

 

 

 

 

 



Objective 17 – Translate a graph of velocity vs. time into graphs of position, acceleration, net 

force, and individual forces vs. time. 

Example question – A pallet of bricks has a mass m and, with a vertical cable, is moved up-

and-down between stories of a construction site according to the velocity graph below. 

 

 
 

Sketch graphs of the following versus time: acceleration, net force, force of tension, and 

position. 

 

Objective 18 – Translate a graph of individual force vs. time into graphs of net force, 

acceleration, velocity, and position vs. time. 

Example question – A passenger with mass m stands on a bathroom scale in an elevator that 

begins at rest. The scale then produces the following graph as time passes. 

 
Sketch graphs of the following versus time: net force, acceleration, velocity, and position. 

 

 

 

 

 

 

 

 

 

 

 

 



 

Objective 19 – For a vertical system of multiple objects, sketch free-body-diagrams for the 

objects when moving with constant velocity or constant acceleration.  Label force vectors with 

their values and their origins. 

Example question – The two cables and two acrobats in the left diagram rise at a velocity v.  

Draw a free-body-diagram for each acrobat and label each force with its value and its origin. 

 

The elevator in the right diagram rises with an acceleration a.  Draw a free-body-diagram for 

the dolly and the crate.  Label each force with its value and its origin. 

 

 
 

Objective 20 – For an object in horizontal motion with constant velocity or constant 

acceleration, sketch a free-body-diagram for the object.  Label force vectors with their values 

and origins.  Draw a motion map and graphs of position, velocity, and acceleration vs. time. 

Example question - A cart with a mass of m begins at rest.  It is pulled right by a cord with 

tension T for three seconds and then the cord snaps and the cart rolls for another three seconds.  

The axles jam for two seconds and the cart skids with a coefficient µk between the floor and 

tires.  The axles then unjam and the cart rolls smoothly for another three seconds. 

 
For each stage of motion, draw a free-body-diagram for the cart, labeling forces with their 

values and origins.  Draw a motion map for the cart.  Sketch position, velocity, and 

acceleration versus time. 

 

 



Objective 21 – For an object in horizontal motion with constant acceleration, sketch a free-

body-diagram for the object.  Label force vectors with their values and origins.  Calculate the 

kinematics values for the motion and use equations to answer questions involving proportional 

reasoning. 

Example question – A racecar with mass m moving left with a speed v0 engages the 

emergency brake and skids to rest where the coefficient between the tires and track is µk.  

Draw a free-body-diagram for the car during the skid, labeling forces with their values and 

origins.  Complete a kinematics box for the car as it slows to rest.  Sketch graphs of position, 

velocity, and acceleration vs. time. 

 

Explain how the displacement and time of the skid would differ if the following changes were 

made: 

A. the initial speed is tripled 

B. the coefficient of kinetic friction is tripled 

C. the mass of the racecar is tripled 

 

 

Objective 22 – For a situation in which static friction opposes acceleration, draw a free-body-

diagram for the object in question.  Label force vectors with their values and origins.  Use the 

static friction inequality to answer related questions. 

Example question – A friction block with a mass of 2m is placed upon a level lab table.  On 

top of it is placed a cylinder with a mass of 4m.  The block is also tied to a string, strung over a 

pulley and tied to a cylinder of mass 3m.  If the system is stationary, draw a free-body-diagram 

for all three objects, labeling each force with its origin and value.  Determine the minimum 

coefficient of static friction between the friction block and the table so that the friction block 

does not slip. 

 
 

 



Objective 23 – For a situation in which static friction generates acceleration, draw a free-

body-diagram for the object in question.  Label force vectors with their values and origins.  

Use the static friction inequality to answer related questions. 

Example question – A child with a mass of 4m sits on a cart with a mass of 12m.  The cart is 

pulled to the right so that the acceleration of the system is a.  The coefficient of static friction 

between the child and cart is µs.  Draw a free-body-diagram the for the child and cart, labeling 

all forces with their value and origins.  Determine the maximum acceleration the cart can have 

so that the child does not slide off and determine the tension in the cord at that acceleration. 

 
 

Objective 24 – For a situation in which static friction applies a vertical force, draw a free-

body-diagram for the object in question.  Label force vectors with their values and origins.  

Use the static friction inequality to answer related questions. 

Example question – A cart (mass 10m) with a powerful engine accelerates to the right at a.  

Pressed to the side of the cart front is a person with mass m.  Draw a free-body-diagram for the 

cart and person, labeling all forces with the values and origins.  What is the minimum 

coefficient of static friction between the cart and person so that the person does not slide 

down?  What is the minimum coefficient of static friction between the wheels and track to give 

the cart an acceleration of a? 

 

 
 

 

 

 



Objective 16 answer – 

A. If there is no horizontal force applied, then there is no horizontal acceleration by ΣF = 

ma.  If there is no acceleration, there is no change in velocity once the cart is released 

and it continues rolling at the velocity it had when released by the child. 

B. Once the block is released by the child, it slows down because there is an outside net 

horizontal force, the force of kinetic friction.  This leftward horizontal net force 

produces a leftward horizontal acceleration.  If the block has a rightward velocity and a 

leftward acceleration, it slows-down.  The child cannot “give” the block a force that the 

block carries with it once the child releases the block. 

C. If the velocity of the wrecking ball is constant, the acceleration is zero.  By ΣF = ma, 

the net force is also zero, and if the force of gravity is -mg, then the tension must be 

+mg, equally strong. 

D. If the wrecking ball is descending and slowing-down, the acceleration is positive.  By 

ΣF = ma, if the acceleration is positive, then the net force is positive.  If the force of 

gravity is -mg, the force of tension must be greater than +mg. 

E. For an object moving at either constant velocity, the acceleration is zero.  By ΣF = ma, 

the net force on both cars is zero.  The road may be pushing the tires of the 40mph car 

with a greater forward force, but only to match the greater backwards force of air drag 

that exists at higher velocities. 

F. By Newton’s third law, the force of the player on the sled has the same magnitude as 

the force of the sled on the player.  The reason that the sled/player system accelerates 

forwards is because the ground on the player pushing the player/sled forwards is 

greater than the ground on the sled pushing the player/sled backwards.  Cleats help 

create this asymmetry. 

G. By Newton’s third law, the force of the pin on the bowling ball has the same 

magnitude as the force of the bowling ball on the pin.  The reason we see the pin 

affected much more by the collision is because it has a much lesser mass, therefore a 

much greater acceleration.  While the pin is kicked backwards with a high acceleration, 

the bowling ball also accelerates backwards, but only in a slight (essentially 

imperceptible) decrease in forward speed. 

H. Two objects with mass will attract each other, though this is only noticeable if one or 

both have a very large mass (like a star, planet, or moon).  Gravity exists in space 

because everything exists in space and we can see that gravity exists.  Putting two 

objects in a vacuum may remove air pressure, but it has no effect on gravitational 

interactions. 

 







Sticky Note
This is a downward force, so it should be -12ma - 12mg





Sticky Note
This graph is incorrect.  It should be a reflection about the x-axis.





Sticky Note
This inequality sign should be reversed so that the equation reads, "acceleration" is less than or equal to ..."




