
Fall 2018 Final Review 
 
Equations: 

Displacement: x(t) = x0 + v0t + ½ at2 

Velocity: v(t) = v0 + at 
Final Velocity (time): vf = v0 + atf 
Final Velocity (displacement): vf

2 = v0
2 + 2axf 

Force: F = ma 
Acceleration due to gravity: 9.8 m/s2 
Momentum: p = mv 
Impulse: F(t2- t1) = m(v2- v1) 
Kinetic Energy: KE = ½mv2  
Gravitational Potential Energy: PE = mgh 
Use a right triangle and sine and cosine to Calculate Vx and Vy 

 
 

1. Henry throws a ball straight up in the air with an initial velocity of 8 m/s and catches it 
when it comes back down.  

a. What height does the ball reach? 
b. How long does the ball take to fall back into Henry’s hand? 

 
2. Connor fires an arrow with an initial velocity of 30 m/s at an angle of 20 degrees. 

a. What is the vertical velocity of the arrow? 
b. What is the max height that the arrow achieves? 
c. How long does it take the arrow to reach that max height? 
d. How far does the arrow go before it hits the ground? 

 
3. Isaac hits a hockey puck towards the goal so that it has a velocity of 15 m/s towards the 

goalie. The hockey puck weighs 0.17 kg.  
a. What is the momentum of the hockey puck before it collides with the goalie 
b. What is the change in momentum that the hockey puck experiences if the goalie 

stops the puck completely. 
c. What is the Impulse that the hockey puck experiences? 
d. If the impact occurs over a time of 0.005 seconds what is the force that the goalie 

experiences in the impact? 
 



4. Cart A going 10 m/s to the left collides elastically with Cart B which is initially sitting still. 
If Cart A has a mass of 15 kg, Cart B has a mass of 20 kg, and Cart A has a velocity of 
1.4 m/s to the right after the collision, what is the velocity of Cart B after the collision. 
 

5. A sled sits at the top of an icy hill that is 30 m high and has an angle of incline of 25 
degrees. The sled has a mass of 30 kg.  

a. What is the potential energy of the sled at the top of the hill? 
b. What is the velocity of the sled at the bottom of the hill? 
c. If Zachary, who has a mass of 15 kg, was sitting on the sled what would the 

velocity of the sled be at the bottom of the hill? 
d. If the sled, with Zachary on it, was instead on mud which has a coefficient of 

kinetic friction of 0.2, what would the velocity of the sled be at the bottom of the 
hill? 


