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1. A 2 kg block is pushed 3 m up a vertical wall with constant sg\ged by a constant force
of magnitude F applied at an angle 6 = 30° with the horizontal as shown in the figure

below. If the coefficient of kinetic friction between the block and the wall is 0.3,
determine: (25 points)

(a) The magnitude of the force F (7 points)
(b) Normal force between the block and the wall (6 points)
(¢) Work done by the force F. (6 points)

(d) Work done by the gravitational force. (6 points)
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2. The force acting on an object is given by F(x) = is ~—, wherea =6 Nm’ and b=2
X
Nm?. (25 points)

(a) Calculate the work done by this force in moving the object from x;= 1 m to x,=5m.
(12 points)

(b) Find an expression for the potential energy associated with this force and locate the
positions at which a particle will be in equilibrium. (/3 points)
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3. A stone attached to the end of a non-elastic cord describes a vertical circular trajectory
of 2 m radius. When the stone is at its highest point, the tension in the cord To=15 N,
when the stone is at the lowest position of its trajectory, the tension Tg=33 N. Calculate:

(Use energetic considerations). (25 points)

(a) Stone’s mass (9 points)
(b) Magnitude of the stone’s velocity in A (8 points)
(c) Magnitude of the stone’s velocity in B (8 points)
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4. A block is released from rest at height h = 2.5 m and slides down a frictionless ramp
onto a plateau, which has a length L = 9 m and where the coefficient of kinetic friction is

0.4. (25 points)

(a) What is the block’s speed at the end of the incline plane (B)? (12 points)
(b) Can the block reach the plateau’s end (C)? If the block cannot reach C, how far
from B will it stop? (13 points)
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