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Question1
A child on a swing s released from rest at position P. They move atvm s~'at position Q. The mass of the child and the swing

is mkg. The rope connecting the swing to the frame is Im. The positions P and Q are shown below.

1.6m

I
Q

Thereis a constant resistive force acting on the child between P and Q.
Which expression shows the resistive force in its most simplified form?

180gm  180gmcosf  180mv?
el (e 2ol

ol
B 180

90m v2
C'TE 22(1 - cos@) -7

2
D. m[gl‘(l - cosf) - T]
[Tmark]
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Question 2

To exit an underground cave network, an electric winch is used toraise a lift containing the four cavers back to the surface.

Electric motor

Surface

Lift Underground
cave

Eachcaverhas a mass of 50 kg and thelift has a mass of 340 kg. Thewinchraises thelift through a vertical heightof 2kmin 3
minutes.

Assuming that the acceleration due to free-fallis 10 m s72, what is the total power wasted by the winch when the motoris
75% efficient?

A.BO kKW
B. 20 kW
C. 60 kW

D. 10800 kW
[1mark]
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Question 3

A4 kgmassis releasedfromrest at a height of 5 mandfalls to the ground pulling a 3kg mass up the slope. The rough surface
of theramp provides a constant frictional force of 3N.

Pulley

Rough ramp

Usethe acceleration due tofreefallg=10ms==2,
What speedwill the 4 kg mass hit the ground?

A@ -1
7 ms

B ﬂ =1
: 7 ms

220
7 ms

D @ -1
' 7 ms

[Tmark]

WWW.exampaperspractice.co.uk



Fe

EXAM PAPERS PRACTICE

Question 4

Astoneof mass mkgis dropped from a height of 15 m above the surface of a thick, oily liquid. The surface of the liquidis 2m
abovethe ground.

15m

Thick;
oily liquid Zm

Theresistive force acting on the stone as it falls through the liquidis equivalent to 3mg N. Assume the acceleration due to free
fallg=10 ms-2and airresistanceis negligible.

What is the speed of the stone when it has travelled x m through the liquid?

A.2./5(15 = 2x) ms™!

B.10m(15 -2x)m s
c.2/5(15=x) ms”
D.2/15(5=x) ms™!

[1mark]
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Question 5
The diagram shows a pulleyin a crane system. An elevator myis used tolift building materials. Acounterbalancemsisusedin
the system. gis the acceleration due to free fall.

Motor

Elevator __
~

What rate does the motor provide energy to the system when the elevatoris rising at a steady speedvms™'?

A mygv

1
— 2
B.zmlv

C.gvim -mg)

D. gvim;+m3)
[Tmark]
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Question 6
Awire undergoes elastic deformation. The force-extension graph is shown below.

0
B0t === == mmm— -

804{---------

Force/N 404 -=-=---

0 1.0 20 30 4.0
Extension / cm

What is the work done on the wire to increase the extension from 4.0 to 5.0 cm?
A.0.09)
B.0.25)
C.20)
D.0.010)

[1mark]
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Question7

The diagram shows the design of a water wheel which drives a generatorto produce electrical energy. The flow rate of the
wateris 100000 g s~ The generator supplies a current of 10 A at a potential difference of 240 V. Assume the acceleration

duetofreefallis 10ms=—=2

8.0m

Ignore any changes in the kinetic energy of the water, What is the efficiency of the system?
A.0.3%
B.3%
C.3.33%
0.30%

Question 8

[1mark]

Abunjee jumperhas 0.036 MJ of gravitational potential energy at the top of the jump. Heis attached to an elasticrope that
starts to stretch after half the time of his fallhas elapsed. The table below shows values of his gravitational potential energy,

GPE, his kinetic energy KE, and the elastic potential energy in the rope, EPE.

GPE /M) EPE /M) KE/MJ
Top 0.036 0 0
Bottom 0 0.036 0

What are the possible values of gravitational potential, elastic potential and kinetic energy when the bungee jumperis a

quarter of the time through his fall? Assume that no energy is lost through airresistance.

GPE/kJ EPE k) KE/kJ
A. 21 0 15
B. b 0 27
C. 9 18 9
D. 18 9 9
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Question 9
Ashopping mall directoris considering the easiest way for shoppers to access as many floors as they canin the mall.

They are considering installing escalators thatrise at 30° to the horizontal with a vertical height of 15 m. It will take 20
seconds foran escalator step torise from the bottom to the top. The director takes the average mass of each passenger to
be m kgand the acceleration due to free fallas 10 ms~2.

If allthe passengers on the escalator stand still then 90 people can step on at the bottom and off at the top each minute.
When the escalatoris fully laden with passengers the motor driving the escalatoris 62.5% efficient. The magnitude of
frictional forces acting on the system are equalto 20m.

Whatis the input power needed to operate the motor of the escalator?

You may use the following data:

) 1
sin (30) = 5
A.384m
B.360.8m
C.408m
D.360m

[Tmark]
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Question10

Two springs Syand 5; hangvertically whilst being attached to a horizontal rod. Aforce is applied to the bottom of Sjand it
extends by xwith an elastic potential energy, Ein the spring.

Thesameloadis applied to the bottom of S, The extension of 5;is one third of the extension of 5;.

What is the equation for elastic potential energy in 57

\2E
- 3

B.3E
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