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⋄ Answer all the questions.

⋄ Write the solutions explicitly and clearly.

Use the physical terminology.
⋄ You are allowed to use Formulae Sheet.

⋄ Calculator is allowed.
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1. A) A block, initially at rest, of weight W = 10.0 N is released from
the point A moving down an inclined plane with angle α = 53o. It
meets a spring with a spring constant k = 500.0 N/m at the point
C and compresses the spring a distance d = 10.0 cm stopping at
the point B momentarily. The surface has a coefficient of friction,
µ between points A and C. There is no friction between C and
B. The distance between A and C, is L = 50.0 cm. Take g =
9.8 m/s2.

a Calculate µ by using the work-kinetic
energy theorem.

b After stopping at B momentarily, the
block bounces back and goes up on the
incline some distance and stops. What
is this stopping distance measured from
the point C?

1



B) Consider ’L’ shaped plate with uniform mass per unit area σ.

Find the center of mass, ~rCOM in unit
vector notation.
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2. A 5.0 g marble is fired vertically upward using a spring gun. The spring
must be compressed 8.0 cm, if the marble is to just reach a target 20 m
above the marble’s position on the compressed spring.

i What is the change (∆Ug) in the gravitational potential energy of
the marble-Earth system during the 20 m ascent?

ii What is the change (∆Us) in the elastic potential energy of the
spring during its launch of the marble?

iii What is the spring constant of the spring?
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3. A 3.2 kg box slides on a horizontal frictionless table and collides with a
2.0 kg box initially at rest on the edge of the table, at height h = 0.40m.
The speed of the 3.2 kg box is 3.0 m/s just before the collision.

If the two boxes stick together because of
packing tape on their sides, what is their ki-
netic energy just before they strike the floor?
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4. The angular position of a point on a rotating wheel is given by θ(t) =
2.0 + 4.0t2 + 2.0t3 , where θ is in radians and t is in seconds. At t = 0,

i what is the point’s angular position?

ii what is its angular velocity?

iii what is its angular velocity at t = 4.0 s?

iv Calculate its angular acceleration at t = 2.0 s.

v Is its angular acceleration constant? Why?
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5. In Figure, a solid cylinder of radius 10 cm and mass 12 kg starts from
rest and rolls without slipping a distance L = 6.0 m down a roof that
is inclined at the angle θ = 30◦. (I = 1/2MR2)

i What is the angular speed of the cylin-
der about its center as it leaves the roof?

ii The roof’s edge is at height H=5.0 m.
How far horizontally from the roof’s
edge does the cylinder hit the level
ground?
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