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Data

speed of light in free space,
permeability of free space,
permittivity of free space,
elementary charge,

the Planck constant,

unified atomic mass constant,
rest mass of electron,

rest mass of proton,

molar gas cohstant,

the Avogadro constant,
gravitational constant,

acceleration of free fall,

c=3.00x 108 ms™!
Mo =47 x 1077 Hm™?
€, = 8.85x 1012 Fm~1

e=1.60x10"12C

h=6.63x10"34Js

u=1.66x10"27 kg
m, = 9.1 x 1031 kg
m, = 1.67 x 10727 kg

R =8.31 JK-1mol™!
N, = 6.02 x 1023 mol~!

G =6.67x 10711 Nm2kg—2

g=981ms2
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Formulae
uniformly accelerated motion, s = ut+ %at2
v2 = u2+2as
refractive index, n= _1
sinC
capacitors in series 1. —1—+ —1—+
P ’ c~C e,
capacitors in parallel, C=Ci+Cy+
capacitor discharge, X = X,6~VCR
. _1Nm ,
pressure of an ideal gas, pP= 37y <¢*>
radioactive decay, X = X, e7M
0.693
==
3H2

critical density of matter in the Universe, p, = G

2
relativity factor, =V (1- _Z,z. )
current, I = nAve
nuclear radius, _ r=rA”
sound intensity level, = 10lg (Ii)

0
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4 For
Examiner's
Use

1 (a) Fig. 1.1 shows a skier being pulled up a slope at constant speed.

The tension in the wire pulls the skier with a force of 400 N that acts at 40° to the slope.

wire .

Fig. 1.1

() Explain with reference to the forces acting on the skier why he travels at constant
speed.

........................... RSOOSR UOURUUTR ORISR 1~ |
(if) Calculate the component of the tension in the wire

1. parallel to the slope

component = .......cceeeieiiennnn. N

2. perpendicular to the slope.
component = .......... reenes crevene N
(3]
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(b) Describe two possible effects on the skier if the tension in the wire is suddenly
increased.

------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------

[Total: 7]
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2

(a)

(b)

(i) Explain what the centre of gravity of a body means.

Fig. 2.1 shows an arrangement used to determine the approximate centre of gravity of
a man. A uniform plank, of mass of 5.0 kg and length 2.00m, is supported on a pivot at
one end A while the other end B is supported on scales. The man lies horizontally on
the plank with his feet level with end A. The man is 1.80 m tall and has a mass of 75 kg.
The scales read 44 kg.

2.00m
N~ 3 7
Y L
AN
) Z
pivot———&
Yw
Fig. 2.1

The weight W, of the plank is shown.
(i) On Fig. 2.1 draw and label three other forces acting on the plank. [3]

(ii) Use the principle of moments to calculate the distance of the centre of gravity of
the man from end A.

distance = .......coeevvmnennrennn. m [4]

[Total: 10]
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3 (a) In this question, two marks are available for the quality of written communication.

An object falls vertically through a large distance from rest in air. Describe and explain
the motion of the object as it descends in terms of the forces that act and its resulting

acceleration.

..........................................................................................................................................
T T T TR T R LR
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
...........................................................................................................................................
..........................................................................................................................................
...........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
------------------------------------------------------------------------------------------------------------------------------------------
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................

------------------------------------------------------------------------------------------------------------------------------------------

aitr.

[Total: 8]
Quality of Written Communication [2]
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4

(a) (i) Define pressure.

----------------------------------------------------------------------------------------------------------------------------------

..................................................................................................................................

(b) Fig. 4.1 shows the arrangement of the master cylinder and the slave cylinder for part of
a braking system. The master cylinder piston, of surface area 8.0 cm2, exerts a force of
28N on the brake fluid when the driver presses the brake pedal.

: master cylinder
brake fluid area

40cm?

slave cylinder

Fig. 4.1

(i) Calculate the pressure on the brake fluid produced by the master piston.

pressure = ............ unit

......... 2]

This pressure is transmitted to the slave cylinder piston that has a surface area of
40cm?,

(i) Calculate the force exerted on this piston.

force = covvenveviiiiiiinnnn, N [2]

(iii) State two methods of increasing the force produced by the slave cylinder piston.

..................................................................................................................................

----------------------------------------------------------------------------------------------------------------------------------
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(c) Discuss why the crumple zone of a car must deform plastically if it is to absorb a large
quantity of energy.

..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................
..........................................................................................................................................

------------------------------------------------------------------------------------------------------------------------------------------

[Total: 11]

6 (a) Explain the following terms when associated with driving a car.

(i) thinking distance

----------------------------------------------------------------------------------------------------------------------------------

..................................................................................................................................

----------------------------------------------------------------------------------------------------------------------------------
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(a) State Hooke’s law.

(b) Fig. 5.1 shows a graph of force F against extension e for a metal in the form of a wire.
The cross-sectional area of the wire is 1.80 x 1077 m? and its length is 1.70m.

30
20 —
F/N o
10 A
0 P
0 1.0 2.0
e/mm
Fig. 5.1
(i) Calculate the Young modulus of the metal.
Young modulus = .........coceenennennnns Pa [4]

(if) Calculate the energy stored in the wire when it extended by 1.60 mm.

energy stored = .....ccoeniiiininnnns J [3]
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(b) Fig. 6.1 shows the variation with speed v of the thinking distance d for the driver of a
car.
12 ;
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o0& : : : .
0 10 20
v/ms-1
Fig. 6.1
(i) Explain why the graph is a straight line through the origin.
............................................................................................................................. [1]
(i) Use the graph to determine the time taken for the driver to react when he is
travelling at 16 ms™.
HME taKEN = vrvvveeeerreerreraenss s [2]
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12

(iii) The driver is travelling at 30ms™! in a car which brakes with an acceleration of
-6.5ms2, Calculate

1. the thinking distance

thinking distance = .........c.cccvuvueee... m

2. the overall stopping distance.

stopping distance = ..........cccoeeneenenn. m
(5]
(c) Explain the effect of the road conditions and tyre tread on the stopping distance.

------------------------------------------------------------------------------------------------------------------------------------------

[Total: 13]

OCR has made every effort to trace the copyright holders of items used in this Question paper, but if we have
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