e
Physics 200 Name Al

Exam 2 — Energy and Momentum ? O October 22, 2008

This is a closed book examination; however, you may use an ind?x card duﬁng the Exf’f"'
There is extra scratch paper available. Your explanation is worth % of the points. Explain

your answers!

A general reminder about problem solving: , _

Draw a picture then create a simplified free body diagram with all forces
Write down what you know including coordinate frame

Write down what you don't know and/or want to know

List mathematical relationships

Simplify and solve

Check your answer — Is it reasonable? Are units correct?

Show all work! (Use extra paper if needed.)

conhLNS

1. [4rrs)Two identical objects are thrown from a building with the same velocity but at different
angles (one above the horizontal and the other below the horizontal). Which statement is true?
A. Both balls hit the ground at the same time but with different speeds.
B. Both balls hit the ground at the same time and with the same speed.
C.)Both balls hit the ground at different times but with the same speed.

. Both balls hit the ground at different times and with different speeds.

E. Not enough information is given. P
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The next six questions refer to the diagram to the right and involve two OL

disks. The disks, both initially at rest, are pushed with the same force for
tl?e same amount of time along a level surface. The push stops before either . >
disk reaches line A. The black disk has twice the mass of the white disk
After the disks are pushed they travel down an incline and then back to al
level surface. Assume that the surfaces are frictionless.

2. [4rr hich d1i3k t!as gained more energy when it crosses line A? A o |
he white disk.
. The black disk. Li
C. Both disks gained the same energy. . = o
D. Not enough information. e Side View
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3. [4prs] Which disk has a greater change in momentum (|p|) when it crosses line A?
A. The white disk.
B. The black disk.

- Both disks have the same change in momentum.
D. Not enough information.
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The white disk.
. The black disk.
C. Both disks have the same velocity.
D. Not enough information.
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5. [4ers] Which disk has a greater change in momentum (Iﬁi} when it travels from the start and crosses
line B?

A. The white disk. ?; fﬂﬂi;&@ [ R |
(B) The black disk. "f:;; s S i R

C. Both disks have the same change iniomentum.
D. Not enough information. (g_‘\p\ sy A€

4. |4 PTS! Which disk is traveling at a greater velocity when it crosses line A?
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6. [4prrsL Which disk is traveling at a greater velocity when it travels from the start and crosses l1ne B’r‘

The white disk. Wi obeck oppes e nEleat
B. The black disk. Lﬁ Obﬁ
C. Both disks have the same velocity. FL, ke, = ?‘iﬂ} ¥ Y\T“?

D. Not enough information.
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7. 14prs] Which disk has gained more €nergy when travelling from line A to line B?
A. The white disk.

The black disk. i ‘f’r’ - L
. Both disks gained the same energy. 2'{1 @
D. Not enough information.
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8. [4prs] A massive ball and a light ball of the same radius are dropped from the roof of a building.
lgnore air drag. 0 &
A. Both balls hit the ground at the same time but with diffexent velocities. @ O M J‘\'ﬁ
B. Both balls hit the ground at the same time and with the Sagfie energy. ! \
C. Both balls hit the ground at diffepént times but with the same velocity Yy~ '.

D. Both balls hit the ground at diffgrent times but with the sahfe energy. . !
(@ None of the above. Hﬁ{ )ﬂl '? \ (7 1

N 15 Al
9. [4rrs] A bouncy ball and a clay ball of identical mass are thrown at a wall with the same velocities.
Which ball exerts a greater force on the wall?

A. The clay ball. ggl‘.{g_% - f)F’
@The bouncy ball. :
. Both balls exert the same force. : - N ;
D. Not enough information is given. %gﬁﬂ"\b AYe > by C‘h%
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C. Depends on the mass.
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10. [ﬂf@lﬂ?n a particle that has a constant kinetic energy be accelerating?
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Please solve the next two problems using additional paper or some problem solving sheets.

11.[10prs] A truck carrying a load of sugar beets is halfway up a 20 m tall hill when it runs out of gas
(stopping the engine). If the truck is traveling at 13.5 m/s (and there are no frictional losses) will it
make it over the top of the hill? Would it help to throw out some beets (or a cat) to reduce the
mass?

12. (20 pTs] A 15 kg object, initially at rest, is pushed horizontally with a constant force of 162 N for 2
meters on a thick carpet (u, = 0.9).

What is the change in kinetic energy?

What is the change in momentum?

How long is the object pushed?

. Does the object’s final speed depend on what angle you push it?
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