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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 constant,

the Avogadro constant,
gravitational constant,

acceleration of free fall,

c=3.00x 108 ms™
Mg =41 x 1077 Hm™
€,=8.85x 10712 Fm™"
e=1.60x10"1°C
h=6.63x10734Js
u=1.66x1072" kg

m, =9.11 x1073" kg
m, =1.67 x 10727 kg
R=28.31 JK™" mol!
N, = 6.02 x 1028 mol 1
G=6.67x10"11 Nm2kg2

g=9.81ms™
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Formulae

uniformly accelerated motion,

refractive index,

capacitors in series,
capacitors in parallel,

capacitor discharge,

pressure of an ideal gas,

radioactive decay,

critical density of matter in the Universe,

relativity factor,

current,

nuclear radius,

sound intensity level,
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v2 = u?+2as
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F
5 Exam{;rr)er’s
. Use
Answer all the questions.
1 (a) Fig. 1.1 shows a table of vector and scalar quantities.
speed, acceleration
energy, power
force, pressure
velocity, displacement
Fig. 1.1
In the blank spaces provided in Fig. 1.1, label the pair of quantities that are both vectors
with a V and the pair that are both scalars with an S. [2]
(b) Fig. 1.2 shows the path taken by an athlete when she runs a 200 m race in 24 s from the
start position at S 1o the finish at .
running
track
finish
hlete 200 m =F
Fig. 1.2
(i) Calculate the average speed of the athlete.
average SPeed = .....cccceeveeeiereeeeereire e ms~! [2]
(ii) Explain how the magnitude of the average velocity of the athlete would differ from
her average speed. A quantitative answer is not required.
............................................................................................................................... [2]
[Total: 6]
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6 For
Examiner's

U

Fig. 2.1 shows a boy on a sledge travelling down a slope. The boy and sledge have a total %

mass of 60 kg and are travelling at a constant speed. The angle of the slope to the horizontal
is 35°. All the forces acting on the boy and sledge are shown on Fig. 2.1 and in a force

diagram in Fig. 2.2.

push from slope on sledge P

resistive forces on _
W weight of sledge and boy

Fig. 2.1

horizontal

yw

Fig. 2.2

(a) Calculate the magnitude of W, the total weight of the boy and sledge.

weight W= e N [1]

2821 Jun03



7 For
Examiner’s

Ui
(b) Determine the magnitude of the resistive force R. %

You may find it helpful to draw a vector triangle.

resistive force B = .....cccovveeiceeeeeeee e, N [4]

(c) Determine the component of the weight W that acts perpendicular to the slope.

component of W= ..o, N [2]

(d) State and explain why the boy is travelling at constant speed even though he is moving
down a slope.

[Total: 9]
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C)

(b)

Define acceleration.

An aircraft of total mass 1.5 x 10°kg accelerates, at maximum thrust from the engines,
from rest along a runway for 25s before reaching the required speed for take-off of
65ms™.

Assume that the acceleration of the aircraft is constant.

Calculate

(i) the acceleration of the aircraft

ACCEleration = ......ccceoeeeeeeeeeseieereeeeenas ms= [3]

(ii) the force acting on the aircraft to produce this acceleration

(iii) the distance travelled by the aircraft in this time.

AISTANCE = e m [2]

2821 Jun03

For
Examiner's
Use




g9 For
Examiner’s

u
(c) The length of runways at some airports is less than the required distance for take-off by %

this aircraft calculated in (b)(iii).
State and explain one method that could be adopted for this aircraft so that it could
reach the required take-off speed on shorter runways.

[Total: 11]
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10 For

Examiner's
U

4 (a) Define ¥

Fig. 4.1

The carriage of mass 500kg is fravelling towards a slope inclined at 30° to the
horizontal. The carriage has a kinetic energy of 25kJ at the bottom of the slope. The
carriage comes to rest after travelling up the slope to a vertical height of 3.9 m.

(i) Show that the potential energy gained by the carriage is 19 kJ.

2]

(ii) Calculate the work done against the resistive forces as the carriage moves up the
slope.

WOIK dONE = oot kd [1]
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Examiner’s

- . . . . Use
(iii) Calculate the resistive force acting against the carriage as it moves up the slope.

resistive force = ...ocoviueecuicieeeeeeeeeeeeeeeee N [3]

5 (a) State Hooke’s law.
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12 For

Examiner's

(c) Fig. 5.1 shows the variation of the force F with the extension x for a particular spring. e

12 ¥

10 +
8 £

F/N f
6 e
4 7
2 f
O A
0 20 40 60 80 100
X/mm
Fig. 5.1
(i) Calculate the spring constant for the spring.
spring constant = ........ccccceve e iicienenne. unit .....oeee... [3]
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(i) Calculate the energy stored in the spring when a force of 12N is applied.

6 Inthis question, two marks are available for the quality of written communication.

(a) Explain the term braking distance in relation to the motion of a road vehicle.

Fig. 6.1 shows how the braking distance for a car of mass 800 kg varies with its initial

13

energy stored =

speed when a constant braking force is applied.

(b) Calculate the kinetic energy of the car when it is travelling at 20 ms~1.

speed/ms™ , 10 ! 20 30 ! 40
braking distance/m ‘ 6 ‘ 24 54 ‘
Fig. 6.1

kinetic energy =

2821 Jun03
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Examiner's

u
(c) Explain why the braking distance is not proportional to the speed of the car when the %

braking force is constant.

(d) Calculate the braking distance for this car when it is travelling at 40 m s~! assuming the
same braking force is applied.

braking distance = ......cccooriiiiiice m [2]
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15 For
Examiner's
. . . . u
(e) Discuss in terms of the force acting on the driver of a car, how a seat belt can help to *
protect the driver from injury in a head on collision. Suggest briefly how air bags give
additional protection to the driver.
SORLDBIT oo
AITDAGS oot
...................................................................................................................................... [6]
Quality of Written Communication [2]
[Total: 17]
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OCR has made every effort to trace copyright holders of items used in this Question paper, but if we have inadvertently overlooked any, we apologise.
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