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ACCELERATION

1. Both people in the diagram to the right undergo an increase in speed
of 3m/s in one second.

a. How can we distinguish the Dude’s acceleration (rate of change in
velocity) from that of the Dudette? For example, we cannot simply say
that each has an acceleration of “3m/s?,” since that would imply they're l’t &
both moving the same way.

—4mis  —1m/s | +1lm/s  +4mis

b. How can you—with a straight face—suggest that Dude has a negative
acceleration? Clearly, he’s speeding up! Why did you say his acceleration
was negative?

2. Both people in the diagram to the right undergo a change in speed of
3m/s in one second. Do they have the same acceleration? Don’t answer & %
yet!

a. The Dudette undergoes an increase in speed. What is her acceleration?

+im/s  +4m/s ‘ -lm/s -4m/s

b. The Dude undergoes a decrease in speed. What is his acceleration?
c. Do the Dude and Dudette have the same acceleration?

3. a. What are the two meanings of “positive acceleration”?

b. What are the two meanings of “negative acceleration™?

c¢. What is the meaning of “zero acceleration™?

4. a. Both dudes undergo an increase in speed of 3m/s in one second. Do ft ’j!_,‘
the dudes have the same acceleration?

—4m/s  -1m/s ‘ +Im/s  +4m/s

b. Both dudettes undergo an increase in speed of 3m/s in one second. Do & &
the dudettes have the same acceleration?

+im/s  +4m/s ‘ +Im/s  +4m/s
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c. The dudette increases her speed by 3m/s in one second; the dude & ‘ﬁ_

decreases his speed by 3m/s in one second. Do they have the same +im/s  +4mis | +4mis  +1m/s
acceleration?

d. The dude increases his speed by 3m/s in one second; the dudette i ﬁ_

decreases her speed by 3m/s in one second. Do they have the same —4mls  -1m/s | +4m/s  +1m/s
acceleration?

5. a. Indicate whether or not each of the following is possible. Place a check (v) in the blank of each description
that is possible and an X in the blank of each description that is impossible.

___Anobject has both positive velocity and positive acceleration.
____Anobiject has positive velocity and zero acceleration.
____Anobiject has positive velocity and negative acceleration.
____Anobiject has both negative velocity and negative acceleration.
____Anobiject has negative velocity and zero acceleration.
____Anobject has negative velocity and positive acceleration.
____Anobiject has both zero velocity and zero acceleration.

b. What relationship—if any—is there between the sign of velocity and the sign of acceleration? Select the
correct statement from the choices below.

___The sign of velocity indicates the sign of acceleration.

____Thesign of velocity is opposite the sign of acceleration.

___Thereis no relationship between the sign of velocity and the sign of acceleration.

6. a. If an object has an acceleration of +5m/s?,

___itisspeeding up. ___itisslowing down. ___(notenough information).

b. If an object has a velocity of +25m/s and an acceleration of +5m/s?,

___itisspeeding up. ___itisslowing down. ___(notenough information).

c. If an object has a velocity of —25m/s and an acceleration of +5m/s?,

___itisspeeding up. ___itisslowing down. ___(notenough information).

7. Anumber line could be drawn vertically as well as horizontally. In the vertical case, positive and negative
displacements would involve moving up and down instead of left and right. With this in mind, what must be

true of all objects with
a. positive acceleration? (Hint: consider what is happening to the values of velocity.)

b. negative acceleration?
8. What does deceleration mean? Place a check (v) in the blank of each description that is correct and an x in

the blank of each description that is incorrect.

negative acceleration decreasing speed
decreasing values of velocity velocity approaching zero
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