QQQ - Further Mechanics 1 - Chapter 2 - Work, Energy &

Power (Version 2)

Total Marks: 24
(24 = Platinum, 22 = Gold, 19 = Silver, 16 = Bronze)

1. A brick of mass 3 kg slides in a straight line on a horizontal floor. The brick is modelled as a
particle and the floor as a rough plane. The initial speed of the brick is 8 m s~!. The brick is

brought to rest after moving 12 m by the constant frictional force between the brick and the floor.

(a) Calculate the kinetic energy lost by the brick in coming to rest, stating the units of your

answer. (2)
(b) Calculate the coefficient of friction between the brick and the floor. (4)
(Total 6 marks)
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2. Avan of mass 900 kg is moving along a straight horizontal road.

When the speed of the van is v m s ™1, the resistance to the motion of the van is modelled as a

force of magnitude 50v N.
The engine of the van is working at a constant rate of 12 kW.
At the instant when the speed of the van is V' m s, the acceleration of the van is 0.2 m s—2

Using the model,

(a) find the value of V. (%)

Later on, the van is moving up a straight road that is inclined at an angle « to the horizontal,
) 1
where sina = 1 When the speed of the van is v m s~ !, the resistance to the motion of the van

from non-gravitational forces is modelled as a force of magnitude 50v N.

When the van has constant speed U m s~!, the engine of the van is working at a constant rate of

15 kW.

Using the model,
(b) find the value of U. (%)

(Total 8 marks)
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3. A stone of mass 0.5 kg is projected vertically upwards with a speed U m s~! from a point A.
The point A is 2.5 m above horizontal ground.

The speed of the stone as it hits the ground is 25 m s~}

The motion of the stone from the instant it is projected from A until the instant it hits the ground

is modelled as that of a particle moving freely under gravity.

(a) Use the model and the principle of conservation of mechanical energy to find the value of

U. (4)
In reality, the stone will be subject to air resistance as it moves from A to the ground.

(b) State how this would affect your answer to part (a). Q)

The ground is soft and the stone sinks a vertical distance d cm into the ground. The resistive force

exerted on the stone by the ground is modelled as a constant force of magnitude 2000 N and the

stone is modelled as a particle.

(c) Use the model and the work-energy principle to find the value of d, giving your answer to 3

significant figures. 5)

(Total 10 marks)
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