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a. \%hat conditions must be met for an object to be in equmbrlum?
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b. A meter stick hias three weights attached to it, as shown in the image. We
want the meter stick to be in a state of equilibrium when balanced at the 66 cm
mark. Find the mass of the weight located at 49 cm that will bajgg\ce this system. yd
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2.‘“(&:;_1:3) Ball 1, mass 5 kg, heads towards Ball 2 with an initial velocity of 4.0
m/s. The two balls collide and stick together. The mass of Ball 2 is 3 kg and its
initial velocity is 7.9 m/s.

What is the final velocity of the system? Please remember to include directional
information.
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3. (X.pts) You are in charge of designing a roller coaster frack, and you've come
up with a plan, shown in the image below. The rolter coaster car will temporarily
come o rest at point A, before plunging through the rest of the ride. The
amusement park wants to know how fast the roller coaster car will be going when

it hits point D.

Find the velocity of the roller coaster at point D.
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kpts) A star has mass m and radius r, and is rotating with a rotational velocity
It undergoes core collapse, and turns into a neutron star of the same mass

bui with a much smaller radius.

Which of these statements is true? In addition to choosing a correct response,
you must justify with mathematical equations learned in class why the other
responses are NOT correct.

| = moment of inertia
. L =angular momentum
w = angular velocity
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—b L remains constant, KEy0n decrease
e 6L remains constant, KEotagon increased %
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5. (X pts) What is the linear speed of a point 5.0 cm from the center of a 55 rpm
record?

§ D
§ g \‘ f
s : a1
e I s S
s $ s s & ) e

H ¢

H

H

. & i
Ao s

£ A §

Lo

- TP/

NZ3=20
)

; ”:E

1 \} e 0 . Q ¢ oo

What is the angular speed at this same point?
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pts) You pick up a 1.3 kg textbook from the table, raising it to a height of 1
m above the floor. You then hold this book as you walk 5 m across the room.

How much work is done in each stage of the motion?
We




7. (x pts) The Earth has a moment of inertia of 8.008 * 10 kg m%. Ifa
supervillain wants to destroy the planet, how much work would they need to do in

bringing the Earth to rest?
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b g (X pts) Two cars collide in a head-on collision and come to rest, as shown in
@the image below. How much heat is produced from this collision?
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