
Vectors 

1. Vector A has a magnitude of 10 m and direction of 0=30° above the x-axis. Find Ax and A
y 

2. A professor drives a distance 3.25 km North, then a distance of 2.90 km West, and then a distance

of 1.50 km South. Find the magnitude and direction of the resultant displacement

Kinematics (1-D and 2-D) 

3. A trooper is moving along the freeway at a speed of 21 mis. At time t=O, a red car passes the

trooper. The red car moves with constant velocity of 28 mis. At the instant the trooper's car is

passed, the trooper begins to speed up at a constant rate of 2.0 mls2
. How far does the trooper

travel before catching the red car?

4. During the Olympic Games, a shot putter threw a shot put with a speed of 14.0 m/s at an angle of
40° above the horizonal. She released the shot put from a height of 2 m above the ground. Find:

a. How long was it until the shot put hit the ground?

b. How far did the shot put travel in the horizontal direction?

c. What is the shot put's velocity vector (in Cartesian components) just before hitting the
ground?

Forces 

5. A heavy crate of mass 50.0 kg is pulled at constant speed by a dockworker who pulls with a 345-
N force at an angle 0 with the horizontal. The magnitude of the friction force between the crate

and the pavement is 212 N. Find:
a. Draw a free-body diagram of the forces acting on the crate.
b. What is the angle 0 of the rope with the horizontal?

c. What is the magnitude of the normal force exerted by the pavement on the crate?

6. A block m,=7.00 kg hangs from a rope that is extended over an ideal pulley and attached to a

second block m2=5 .00 kg that sits on a ramp slanted at an angle of 20°. Suppose the system of
blocks is initially motionless and held still, and then it is released. Find the magnitude of the
acceleration of the blocks, assuming there is no friction between the ramp and the second block.

Work-Energy 

7. At the start of a basketball game, a referee tosses a basketball straight into the air by giving it
some initial speed. After being given that speed, the ball reaches a maximum height of 4.25 m

above where it started. Using conservation of energy, find:

a. The ball's initial speed.

b. The height of the ball when it has a speed of 2.5 m/s.

8. A block m= l kg, starting from rest, slides down a smooth ramp which has a height of 5 m. At the

bottom of the ramp the block slides across a rough patch which has a coefficient of friction of

µk=0.3 for 1 m. After the rough patch the block hits a spring with spring constant k=l OON/m.

How far does the spring compress?

I omitted #10, #13 and #17 from a previous set of questions. This is why these numbers are 

missing from this set of problems.





I omitted $10, #13 and #17 from this set. That is why these numbers are missing – it was 
intentional. 


