Problem 1.

A 1.5 kg textbook slides along the horizontal surface of a table. The initial speed of the
textbock is 2.0 m/s. If slides for a distance of 0.8 m, until it comes to rest (there is friction
between the book and the table).

a) What is the initial kinetic energy of the book?

b) What is the total (net) work done on the book?

¢) What is the work done by gravity?

d) What is the work done by friction?

e) What is the coefficient of kinetic friction between the book and the table?
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Problem 2.

In the “nose-basher” demonstration, Professor Armstrong used a pendulum consisting of
an iron ball which is attached via a cable to the ceiling. The ball starts off at rest, and is
initially at a height of 2.0 m above the ground. At the bottom of its swing the ball is at a
height of 0.5 m above the ground. The cable is 4.0 m long.

a) What is the speed of the iron ball at the bottom of its swing?
b) What is the angular velocity of the ball at this instant?

c) What is the centripetal acceleration of the ball at this instant? Give the magnitude
and direction.
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Problem 3. '

Tarzan is threatened by a killer bunny rabbit. .
He is standing still, petrified with fear. Terzan
Jane, who is standing on a ledge 7 m above Tarzan, ) N o B -7
grabs a conveniently located vine, and swings down } ‘(‘f
to rescue him. She grabs hold of him at the bottom s A U g

of her swing (her velocity at this point is entirely homzontal ). They swing off together out
of harm’s way. Tarzan’s mass is 70 kg, and Jane is a svelte 50 kg.

a) What is Jane’s speed just before she collides with Tarzan?
b) What is their speed just after they collide?
c¢) How high do they swing up together?

d) How much mechanical energy was lost in their collision? ( / PED & : d)
: £+ PE, = KE+ FE,
Q) W% W K K ; 4

( pordidn!) O+mfgh IMO,U + O

Gz TR -

— —r - m U}
L= = m +M (7 U J'
Pe= Ps MUy = (Mg e e i)

A
2
d) ake= | J.(M:m)U




Problem 4.

Captain Jean-Luc Picard is standing on the surface of the previously unknown planet
Yantac. He knows that Xantac has a radius of 2000 km, but he does not know its mass. To
determine the planet’s mass, he suspends a 10 kg mass vertically using a spring with a spring
constant of 300 N/m, and he finds that the spring stretches by 10 cm from its unstretched
length.

a) What is the acceleration due to gravity at Xantac’s surface?
b) What is Xantac’s mass?

¢) Picard observes that Xantac has a moon which orbits the planet once every 12 hours.
How far away is that moon?
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