
Phys 221 SI Session #2 

Topic: 1D Kinematics 

Intro discussion: Do you prefer to lay on a couch or lounge in a recliner? 

 

1. The acceleration of a point moving along the y-axis is ay(t) = (4 m/s3)t. At t = 0, the point 

is at y = 0 and is moving with a velocity of 2 m/s in the +y direction. What is the point’s 

position along the y-axis at t = 2 s? 

 

 

2. Under what conditions is average velocity equal to instantaneous velocity? 

 

 

3. Your SI leader took a trip from Ames to Des Moines to retrieve forgotten items. The road 

between campus and his house is 36 miles long. If he left Ames at 10:00, ate lunch in Des 

Moines then returned to campus at 13:00, what was his average velocity? What was his 

total displacement?  

 

 

4. A block starts at rest at t = 0 and has an acceleration of (3 m/s4)t2. How much distance 

does the block cover between t = 2.0 s and t = 4.0 s? 

 

 

5. A car starts at the origin, at rest, at time t = 0. The car has three periods of different, 

constant acceleration. For 0 s < t < 5 s, its acceleration in x is 3 m/s2; for 5 s < t < 10 s, it 

does not accelerate; for 10 s < t < 15 s, its acceleration in x is 1 m/s2. What is the car’s 

position along the x-axis at t = 15 s?  

 

 

6. Objects fall toward Earth’s surface at a rate of 9.8 m/s2. If a ball is released from rest at a 

height of 5 meters, how long does it take for the ball to reach the ground? 

 

 

7. A car is stopped at a traffic light. It then travels along a straight road so that its distance 

from the light is given by x(t) = bt2 – ct3, where b = 2.4 m/s2 and c = 0.12 m/s3. 

a. Calculate the average velocity of the car for time interval t = 0 to t = 10 s 

b. Calculate the instantaneous velocity of the car at t = 5, t = 10 s, t = 15 s  

c. How long after starting from rest is the car again at rest? 


