WORK, ENERGY & POWER
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QUESTION 14

The diagram, not drawn to scale, shows a vehicle with a mass of 1 500 kg starting from rest at point A at the
bottom of a rough incline. Point B is 200 m vertically above the horizontal. The total work done by force F that
moves the vehicle from point A to point B in 90 s is 4,80 x 106 J.

14.1 Define the term non-conservative force. 2)
14.2  Isforce F a conservative force? Choose from: YES or NO. 1)
14.3  Calculate the average power generated by force F. 3)
The speed of the vehicle when it reaches point B is 25 m-s-'.

14.4  State the work-energy theorem in words. 2)
14.5  Use energy principles to calculate the total work done on the vehicle by the frictional forces. (5)
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QUESTION 15
A 70 kg box is initially at rest at the bottom of a ROUGH plane inclined at an angle of 30° to the horizontal. The
box is pulled up the plane by means of a light inextensible rope, held parallel to the plane, as shown in the
700 N diagram below. The force applied to the rope is 700 N.

15.1  What is the name given to the force in the rope? 1)
15.2 Give a reason why the mechanical energy of the
system will NOT be conserved as the box is pulled up
30° the plane. Q]

The box is pulled up over a distance of 4 m along the plane. The kinetic frictional force between the box and
the plane is 178,22 N.

15.3  Draw a labelled free-body diagram for the box as it moves up the plane. )
15.4  Calculate the work done on the box by the frictional force over the 4 m. 3)
15.5  Use energy principles to calculate the speed of the box after it has moved 4 m. (5)

15.6  When the box is 4 m up the incline, the rope accidentally breaks, causing the box to slide back down to
the bottom of the inclined plane. What will be the total work done by friction when the box moves up
and then down to the bottom of the inclined plane? 1)
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QUESTION 16
An object of mass 1,8 kg slides down a rough curved track and passes point A, which is 1,5 m above the
ground, at a speed of 0,95 m-s-'. The object reaches point B at the bottom of the track at a speed of 4 m-s-'.
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16.1 Define the term conservative force. 2)
16.2  Name the conservative force acting on the object. 1)
16.3  Is mechanical energy conserved as the object slides from point A to point B? Choose from YES or NO.
Give a reason for the answer. 2)
16.4  Calculate the gravitational potential energy of the object when it was at point A. 3)
16.5  Using energy principles, calculate the work done by friction on the object as it slides from point A to
point B. 4)

Surface BC in the diagram above is frictionless.

16.6

What is the value of the net work done on the object as it slides from point B to point C? 1)
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