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17 Initially, four identical uniform blocks, each of mass m and thickness h, are spread on a table.
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How much work is done on.the blocks in stacking them on top of one another?

A 3mgh 6mgh C ~8mgh D 10mgh
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15 A uniform solid block has weight 500 N, width 0.4 m and height 0.6 m. The block rests on the edge
of a step of depth 0.8 m, as shown.
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The block is knocked over the edge of the step and rotates through 90° before coming to rest with
the 0.6 m edge horizontal.

What is the change in gravitational potential energy of the block?

A 300J B 400J @450J D 550J
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15 The diagram shows two identical vessels X and Y connected by a short pipe with a tap.
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Initially, X is filled with water of mass-m 1o @ depth h, and Y. is-empty.

When the tap is opened, water flows from X to Y until the depths of water in both vessels are
equal.

How much potential energy is lost by the water during this process? (g = acceleration of free fall)

A 0 ngh cngh D mgh



14 A uniform solid cuboid of concrete of dimensions 0.50m x 1.20m x 0.40m and weight 4000 N
rests on a flat surface with the 1.20 m edge vertical as shown in diagram 1.

0.40ry
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_____ 0.50m_|- e
S < W THLY -1 Pt . L R Vi
- -4
0.50m 1.20m
diagram 1 diagram 2

What is the minimum energy required to roll the cuboid through 90° to the position shown in
diagram 2 with the 0.50 m edge vertical?

A 200J B 400J C 1400J D 2600J
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14 A box of weight 200 N is pushed so that it moves at a steady speed along a ramp, through a

height of 1.5 m. The ramp makes an angle of 30° with the ground. The frictional force on the box
is 150 N while the box is moving.
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What is the work done by the person? Kas n Ra S h i d ¢: 3 m

A 150J B 300J C 450J 750J

W-p - WDRF = Aep + BEK
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15 A block of mass 2.0kg is released from rest on a slope. It travels 7.0 m down the slope and falls a
vertical distance of 3.0m. The block experiences a frictional force parallel to the slope of 5.0N.

g.o"‘

\

. 2.0kg Qc

What is the speed of the block after falling this distance?

@4.9ms‘1 B 6.6ms™ C 86ms™ D 10.1ms™
¢
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16 A car of mass 500kg is at rest at point X on a slope, as shown.

The car’s brakes are released and the car rolls down the slope with its engine switched off. At
point Y the car has moved through a vertical height of 30m and has a speed of 11ms™".

W'DDP - W'DRF = AE() + AE(L

mass = 500kg
speed =0ms™

O — W.Dge = _ (svv)(9.9)(20) +

1 (sx0)( 11=0%)
2

30m
speed = 11ms™

What is the energy dissipated by frictional forces when the car moves from X to Y?

A 3.0x10%J 1.2><105J C 1.5x10%J D 1.8x10°J



18 The diagram shows a pump called a hydraulic ram.

v E . pgh
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In one such pump the long approach pipe holds 500 kg of water. A valve shuts when the speed of
this water reaches 2.0ms™" and the kinetic energy of this water is used to lift a small quantity of
water by a height of 15m.

The efficiency of the pump is 10%.

Which mass of water could be lifted 15m?

A 0.15kg 0.68kg C 1.5kg D 6.8kg



19 The diagram shows an arrangement used to find the output power of an electric motor.

AN

The wheel attached to the motor’s axle has a circumference of 0.5m and the belt which passes
over it is stationary when the weights have the values shown.

P: FxV
P = 00 W

When the wheel is making 20 revolutions per second, what is the output power of the motor?

@3oow B 500W C 600W D 700W
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18 The diagram shows a lift system in which the elevator (mass m;) is partly counterbalanced by a
heavy weight (mass m,). g
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At what rate does the motor provide energy to the system when the elevator is rising at a steady

speed v? (g = acceleration of free fall) W~ P _ g f-E ?W‘nw( fa1 Sl1g[1 m
A %m1 V2 —
1 2 JC
B 2 (m1 = mz)V
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18 A trolley runs from P to Q along a track. At Q its potential energy is 50kJ less than at P.
: in in [CE
trolley. — [ossin P-E* 70“” in K

At P, the kinetic energy of the trolley is 5kJ. Between P and Q, the work the trolley does against
friction is 10 kJ. P new
[0ET (05F g0

What is the kinetic energy of the trolley at Q? ySrs

A 35kJ 45kJ C 55kJ D 65kJ





