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Question 1 (1 point)

a.

b.

a.

b.

c.

d.

Cheetah

A cheetah can accelerate from rest to 25.2 m/s in 6.2 s. 

(a) What is the cheetah's acceleration in m/s ?   Keep 2 decimal places. 
2

(b) Assuming constant acceleration, how far in meters has the cheetah run in this time?   Keep 2 decimal places. 

(c) Students often do the calculation in (b) as: distance = velocity x time = 25.2 m/s*6.2 s. Is this calculation correct or 

not?  Why?

correct. We have learned that distance = velocity x time  

Incorrect. In this problem the velocity changes from zero to the final velocity. Since the velocity is not constant, in 

writing distance = velocity x time , it is not clear what the "velocity" refers to. 

(d) In order to use the relationship distance = velocity x time, what should the "velocty" refer to?

final velocity

average velocity

initial velocity

velocity at an arbitrary time instant

(e) In this problem, what is the average velocity in m/s? Keep 1 decimal place. 

Do your own comparision:

Combine (d) and (e) to calculate the distance again. Compare the result to that in (b). 

Question 2 (1 point)

a.

b.

1D Kinematics - Constant Acceleration - Slowing Down

A racecar has a speed of 108.0 m/s when the driver releases a drag parachute to slow it down. The racecar slows down 

at a rate of 6.0 m/s²,

Pre-question: What should be the sign of the acceleration if the velocity is taken as positive? Why?

Since the car slows down, the velocity and the acceleration must be in opposite directions. If the velocity is taken as 

positive,  the sign of the acceleartion must be negative.

Since the car slows down, the velocity and the acceleration must be in the same direction.    If the velocity is taken 

as positive,  the sign of the acceleartion must also be positive.

How far in meters will the car travel in 2 seconds after the drag is released?  Keep 2 decimal places.
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Question 3 (1 point)

A
B C

55 85 

As shown in the figure, a dog starts at point A, runs to point B, then runs to point C and stops. Distance between A and C 

is d  = 85 m, Distance between B and C is d  = 55 m. The magnitude of the dog’s average velocity during the entire 

trip is average velocity = 6.5 m/s.  

AC BC

(a) What is the magnitude of the displacement for the entire trip? (Note: magnitude itself has NO sign, or is always 

positive.)

(b) What is the time interval for the entire trip?

(c) What is the total distance the entire trip?

(d) What is its average speed during the entire trip?

Question 4 (1 point)

Vehicle Chase

At the instant the traffic light turns green, a car that has been waiting at an intersection starts ahead (from rest) with a 

constant acceleration of 2.1 m/s². At the same instant, a truck traveling with a constant speed of 37.8 mph passes the 

car. 

(a) Convert the truck’s speed from miles per hour to meters per second m/s.  1 mile = 1609 m, 1 hour = 60 minites, and 

1 minute = 60 seconds. Keep 2 decimal places.

(b) How much time in seconds does it take the car to catch up with the truck?  Keep 2 decimal places.

Hints to (b)

Step 1: Write the car's position x as a function of time t. Since the car's acceleration is known, which of the 1D kinematics 

eqations (for constant acceleration) should you choose? 

Simply this equation by taking the initial position x0 = 0, and the car's initial velocity is given in the problem.

Step 2: Write the truck's position x as a function of time t.

Step 3: What does it mean by "the car catces up with the truck"?  Set up an equation from your interpretation. 

Step 4: Solve the equation you obtained in step 3 for the time t. 

 

(c) How far in meters beyond its starting point does the car catch up with the truck? Keep 2 decimal places.

How far in meters beyond the intersection (where the truck first passes the car) is the truck when it is caught up with by 

the car? Keep 2 decimal places. 

Do your results make sense? No submission is needed. 

(d) How fast in m/s is the car traveling when it catches up with the truck? 

Compare the car's speed in (d) to the truck's speed in m/s in (a). Can you make sense of it?

No submission is needed.
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Question 5 (1 point)

AB

30°

57 m 

30°

In the drawing a car moves at a constant speed of 2 m/s around a circle whose radius is 57 m. The arc between point A 

and point B is one-third of the whole circle. The circumference of a circle is 2π×radius.

Find the time in second it takes the car to go from point A to point B.

Question 6 (1 point)

1D Kinematcs - Constant Acceleration

A car is moving with a constant acceleration. At t = 10 s its velocity is 5.4 m/s and at t = 13 s its velocity is 13.1 m/s. 

What is the displacement in meters from 10 s to 13 s?   Keep 2 decimal places.

Question 7 (1 point)

a.

b.

a.

b.

1D Kinematics - Constant Acceleration

A car is initially traveling toward SOUTH at a speed of 13.40 m/s. The brakes are applied and the car comes to a stop 

over a distance of 33.4 m (since the beginning of the application of the brakes). Take SOUTH as the positive direction.

(a) Find the car's acceleration in m/s2. Pay attention to its sign.  Keep 2 decimal places.

(b) What is the magnitude of the acceleration?

(c) Based on the sign of the acceleration, is its direction north or south?

North

South

(d) The direction of the acceleration can also be determined in another way. Choose the correct statement.

Since the car slows down, the velocity and the acceleration must be in the same direction.  The direction of the 

velocity is given as south, therefore the direction of the acceleartion must also be south.

Since the car slows down, the velocity and the acceleration must be in opposite directions. The direction of the 

velocity is given as south, therefore the direction of the acceleartion must be north.

Question 8 (1 point)

Similar to lecture - Two Segments Travel

This problem is similar to an example in lecture. The purpose of repeating it is for you to  grasp the basic method of 

dealing with complex problems involving speed, time and distance. 

On your wedding day, you leave for the church 35 minutes before the ceremony is to begin. The church is 10 miles away. 

On the way, you have to make an unanticipated stop for construction work. As a result, your average speed for the first 

25 minutes is only 5 miles per hour.  

What average speed in miles per hour do you need for the rest of the trip to get to the church in time? Keep two decimal 

places.
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Question 9 (1 point)

Two Segments Travel - One Question

During the first 18  minutes of a 2.0 hr trip, a car has an average speed 34 km/h. 

What must the average speed in km/h of the car during the rest of the trip be if the car is to have an average 

speed of 75.0 km/h for the entire trip?  Keep two decimal places.

 If you have difficulty solving this problem, here are the hints:

step 1: in general write distance in terms of speed and time

Step 2: Write total distance  in terms of avearge speed of entire trip and entire time

             Write 1st sengment distance  in terms of 1st segment speed and 1st segment time

             Write 2nd sengment distance  in terms of 2nd segment speed and 2nd segment time

Step 3: How will you write the total distance in terms of the 1st segment distance and the 2nd segment distance?

Step 4: Solve the equation you obtained in Step 3 for the 2nd segment speed.  

Question 10 (1 point)

Accelerating and Decelerating

Freight trains can produce only relatively small accelerations and decelerations. 

(a) What is the final velocity of a freight train that accelerates at a rate of 0.7 m/s  for 3.35 min, starting with an initial 

velocity of 3.6 m/s?  Keep 2 decimal places. 

2

(b) If the train can slow down at a rate of 0.47 m/s , how long in seconds will it take to come to a stop from the final 

velocity in (a)?  Keep 2 decimal places. 

2

(c) What is the displacement  in case (a)?   Keep 2 decimal places. DOn't use scientific notation. 

(d)  What is the displacement in case (b)?  Keep 2 decimal places. DOn't use scientific notation.
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Question 11 (1 point)

starting point

turning point

final position

From the starting point, a person walks 135 m in 1 minutes due east. He then turns around and walks 170 m in 6 minutes, 

due west from the turning point. 

(a) What is the average speed in m/s in the first walk from the starting point to the turning point (due east)?

(b) What is the average speed in m/s in the second walk after the turning point (due west)?

(c) What is the average speed in m/s for the entire walk?

(d) What is the magnitude of the displacement? (Note: magnitude itself has NO sign, or is always positive.)

(e) What is the direction of the displacement? Choose East or West.

(f) If East is the positive direction, how would you represent the displacement including both the magnitude and the 

direciton?

(g) What is the average velocity of the entire walk? Your answer should include both the magnitude and the direction.
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Question 12 (1 point)

Two segments Travel

A car is making a 40 mi trip. It travels the first half of the total distance 20.0 mi at 16.00 mph and the last half of the 

total distance 20.0 mi at 54.00 mph. 

(a) What is the total time in hours of the trip?  Keep two decimal places.

(b) What is the car’s average speed in mph for the entire trip?  Keep two decimal places.

The car travels the same distance again, but this time, in the first half of the time its speed is 16.00 mph and in the 

second half of the time its speed is 54.00 mph. 

(c) What is the total time in hours of the trip? Keep two decimal places. 

If you have difficulty solving question (c), here are the hints:

step 1: Denote the total time as t, how will you write the 1st half of time? how will you write the 2nd half of time?

Step 2: How will you write the distance of the 1st segment? how will you write the distance of the 2nd segment?

Step 3: How will you write the total distance in terms of the distance of the 1st segment and the distance of the 2nd segment?

Step 4: Solve the equation you obtained in Step 3 for the total time t.  

(d) What is the car’s average speed in mph for the entire second trip? Keep two decimal places.

(e) Insight of average speed

Calculate  the simple arithmatic average of speed1 and speed 2 as:

arithmatic average = (Speed1  + speed2)/2                   (no need for submission)

Compare the simple arithmatic average to the average speed in question (b), what do you see?

Compare the simple arithmatic average to the average speed in question (d), what do you see?

Question 13 (1 point)

1D Kinematics - Constant Acceleration

A car traveling along a road begins accelerating with a constant acceleration of 2.7 m/s² in the direction of motion. After 

travelling 318 m at this acceleration (since the beginning of the acceleratiing), its speed is 47.0 m/s. Determine the speed 

of the car in m/s when it began accelerating.  Keep 2 decimal places.
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Question 14 (1 point)

10 40 70 
0 time (seconds)

50 20 

position (meters)

-50 

100 0 80 30 

150 

90 60 

50 

100 

Average Velocity vs Average Speed

The figure shows an object's positivion vs. time graph.

(i) What is the object's displacement for the time interval between 65 and 100 seconds?

(ii) What is the distance for the time interval between 65 and 100 seconds?

(iii) What is the average velocity for the time interval between 65 and 100 seconds?   Keep 2 decimal places. 

(iv) What is the average speed for the time interval between 65 and 100 seconds?   Keep 2 decimal places. 

Question 15 (1 point)

a.

b.

c.

d.

A fast ball initially moved with a velocity v  = 41.7 m/s to the north. After being hit by a bat the ball moved with a 

velocity of v  = 45.8 m/s to the south. Take the NORTH as the positive direction. 

i

f

(a) Take NORTH as the positive direction, how would you write the ball's initial velocity? 

 (b) Take NORTH as the positive direction, how would you write the ball's final velocity?  

(c) What was the average acceleration in m/s  of the ball during the 1.2x10^-3 seconds when it was in contact with the 

bat? Pay attention to the sign of the average acceleration. Keep 2 decimal places. DON"T use scientific notation.

2

(d) Based on the sign of the average acceleration, what is the direction of the average acceleration? 

West

North

East

South

Question 16 (1 point)

A landing airplane makes contact with the runway with a speed of 94.0 m/s and moves toward the North. After 19.7 s, 

the air plane comes to a stop. Take NORTH as the positive direction. 

(a) Find the car's acceleration in m/s2. Pay attention to its sign.

(b) The sign of the acceleration means its direction is (NORTH or SOUTH)? Type "North" or "South" as your answer. 
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Question 17 (1 point)

16 24 8 4 12 20 0

displacement x (m)

D

B

C

A

DIsplacement vs Distance

Find the following for path C in the figure below:  

 (The end of each line segment is either on the tickmark or at the middle between two adjacent tickmarks. ) 

In path C, the vertical segments indicate the object makes a stop before turning around. The vertical segments have no 

length. 

a) The distance traveled.  Keep 2 decimal places 

b) The magnitude of the displacement from start to finish.  Keep 2 decimal places 

c) The displacement from start to finish.  Keep 2 decimal places. In general displacement has a sign. 

Question 18 (1 point)

An object starts from rest and accelerates uniformly. It moves 4.49 meters from t = 0 to t = 2 seconds.

(a) Find the acceleration in m/s2.

(b) Find the displacement in meters during the first 3 seconds (from t = 0 to t = 3 s).

Question 19 (1 point)

Speed , Time and Distance

Suppose a car has an average speed of 61.0 mph mph.

a) What distance does it move in 2.2 hr hours at this speed? Keep two decimal places.

b) How many hours does it take the car to travel 248 mi mi at this speed? Keep two decimal places.

c) What is its speed in meters per second? Keep two decimal places.

 1 mile = 1609 m, 1 hour = 60 minutes, 1 minute = 60 seconds

Question 20 (1 point)

An object moving to the WEST at a speed of 18 m/s starts slowing down right after passing the origin (x  = 0, t  = 0). 

After reaching a momentary rest it reverses its direction of motion. At t = 10 seconds it is moving to the EAST at 14 m/s. 

Assume the object’s acceleration is constant in the process. Take EAST as +x.

0 0

(i) Find the object's displacement in meters in the 10-second time interval. Keep 2 decimal places.

(ii) On which side of the origin is the object at t = 10 s? Type your answer as EAST or WEST

(iii) Find the object’s acceleration  in m/s^2  in the 10-second time interval. Keep 2 decimal places.

(iv) What is the direction of the object’s acceleration?  Type your answer as EAST or WEST
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Question 21 (1 point)

32 48 16 8 24 40 0

displacement x (m)

D

B

C

A

DIsplacement vs Distance

Find the following for path D in the figure below: 

 (The end of each line segment is either on the tickmark or at the middle between two adjacent tickmarks. ) 

  In path D, the vertical segment indicates the object makes a stop before turning around. The vertical segment has no 

length.  

a) The distance traveled. Keep 2 decimal places.

b) The magnitude of the displacement from start to finish.  Keep 2 decimal places. 

c) The displacement from start to finish.  Keep 2 decimal places. In general displacement has a sign.
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Question 22 (1 point)

v (m/s)

t (s)

2 4 6 8 10

3 

6 

11

a.

b.

a.

b.

a.

b.

a.

b.

a.

b.

Average Acceleration

This graph shows the velocity vs time of a sprinter's 100m dash. 

(a) What is the average acceleration in m/s^2 for the first 10 seconds?

(b) What is the average acceleration  m/s^2 for the first 2 seconds?

(c) What is the average acceleration  m/s^2 for the last second (from t = 10 s to t = 11 s)?

(d) Does a negative acceleration ALWAYS mean that the object slows down? 

It helps to review lecture notes on the signs of velocity and acceleration. 

yes

no

(e) Under each of the following conditions does an object speed up or slow down?

 If velocity is positive but acceleration is negative, the object

speeds up

slows down

 If velocity and acceleration are both positive, the object

slows down

speeds up

 

 If velocity and acceleration are both negative, the object 

slows down

speeds up

 If velocity is negative but acceleration is positive, the object 

speeds up

slows down
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Question 23 (1 point)

10 40 70 
0 time (seconds)

50 20 

position (meters)

-60 

100 0 80 30 

180 

90 60 

60 

120 

Compare and Contrast: Displacement vs Distance, Average 

Velocity vs Average Speed

 

The figure shows an object's positivion vs. time graph.

(a) What is the object's displacement in meters in the first 70 seconds?

(b) What is the distance in meters in the first 70 seconds?

(c) What is the average velocity in m/s in the first 70 seconds?

(d) What is the average speed in m/s in the first 70 seconds? 

 (i) What is the object's displacement in meters from 40 to 100 seconds? 

 (ii) What is the distance in meters from 40 to 100 seconds?  

 (iii) What is the average velocity  in m/s from 40 to 100 seconds?  

 (iv) What is the average speed in m/s from 40 to 100 seconds?  

Question 24 (1 point)
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