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Final Examination

The exam is closed book, closed notes, open mind. You may use one of the allowed calculators.
There are 5 problems, each worth 15 points. Silence your cellular phones now. This is an
examination so the work you turn in must be your own. You must show all work to get full

credit,
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Problem 1. (15 points)

A 5.00-kg block moving at 42.0 m/s to the right on a horizontal, frictionless table collides head-
on with a 5.00-kg block that is initially at rest. Determine the final velocities (magnitudes and
directions) of the two biocks if the collision is elastic.
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Problem 2. (15 points)

A spring (k = 75.0 N/m) has a natural length of 1.00 m. The spring is compressed to a length of
0.500 m and a block of mass 1.50 kg is attached at its free end on a frictionless slope which
makes an angle of 41.0° with respect to the horizontal as shown in the figure below. The spring is
then released from rest. How far up the slope from the starting position will the block move up
the incline before coming to rest?




Problem 3. (15 points)

A 600-kg meteor is falling vertically downward and has a speed of 100 m/s when it is at a height
of 900 km above the surface of the Earth. Ignore air resistance. The meteor strikes a bed of sand
in which it is brought to rest in a distance of 3.90 m. The radius of the Earth is 6378 km and the
mass of the Earth is 5.98x10% kg.

(a) What is the speed of the meteor just before it strikes the sand?

(b) What is the average force (magnitude and direction) exerted by the meteorite on the sand?



Problem 4. (15 points)

A block with mass 5.00 kg slides down a surface inclined 36.9° to the horizontal as shown in the
figure below. The coefficient of kinetic friction between the block and the inclined surface is
0.150. A strmg attached to the block is wrapped around a flywheel and the flywheel rotates about
a fixed axis at pomt O. The flywheel has mass 15.0 kg and moment of inertia 0.500 kg m’ with
respect to the axis of rotation. The string pulls without slipping on the flywheel at a
perpendicular distance of 0.150 m from the axis of rotation, i.e., the radius of the flywheel is
0.150 m.

(a) What is the magnitude of the acceleration of the block down the inclined plane?

(b) What is the tension in the string?



Problem 5. (15 points)

A solid cylinder of radius R = 20.5 cm and mass M = 1.50 kg starts from rest and rolls without
slipping down a 6= 30.0° incline that is L = 10.0 m lonlg. The moment of inertia of a solid sphere
about an axis through its center is given by I =(1/2)MR”",

(a) What is the speed of the center of mass of the solid cylinder when it reaches the bottom of
the incline?

(b) What is the frictional force acting on the solid cylinder as it rolls down without slipping on
the incline?



Formula Sheet
Some useful constants:

g =9.80 m/s’ = 980 cm/s” = 32.0 fv's’
G =6.67x10""! N m*/kg”

Useful formulas:
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