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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=3.00x108 ms™!
Mo =4mx107Hm™!
€ =8.85x 10712 Fm"

e=160x10"19C

h=6.63x10"34Js

u=1.66x10"2" kg
m, =9.11 x 10731 kg
m, = 1.67 x 10?7 kg

R =8.31 JK~1mol™!
N, = 6.02 x 1023 mol~"
G=6.67x10""" Nm2kg—2

g=981ms2

*332526802*




Formulae

uniformly accelerated motion,

refractive index,

capacitors in series,

capacitors in paraliel,
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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1_1, 1,
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P=3 Vv <C%>
X = xe~M
; . 0.693
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Answer all the questions.

1  Fig. 1.1 illustrates a conveyor belt for transporting young children up a snow-covered bank so that
they can ski back down.

Fig. 1.1

A child of mass 20kg travels up the conveyor belt at a constant speed. The distance travelled up
the slope is 24 m and the time taken is 55 s. The vertical height climbed in this time is 4.0 m.

(a) For the child on the conveyor belt, calculate

(i) her speed

SPEEA = e, m s~ [2]

(if) her kinetic energy

kinetic energy = ....ccccvevivriennnnnn. J[2]

(iii) the increase in her potential energy for the complete journey up the slope.

potential energy = .....cccceevecivreneennnne. J[2] |
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(b) (i) The conveyor belt is designed to take a maximum of 15 children at any one time.
Calculate the power needed to lift 15 children of average mass 20 kg through a height of
4.0min 55s.

POWEN = ...oeerrinsrnnrresinaneans W 2]

(i) The belt is driven by an electric motor. State two reasons why the motor needs a greater
output power than that calculated in (b)(i).

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

[Total: 10]
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2 (a) (i) Define velocity.

(b) Fig. 2.1 shows a ruler clamped at one end. A mass M is attached to the other end of the ruler
and is then made to oscillate up and down.

Fig. 2.1

Fig. 2.2 shows the variation with time t of the velocity v of the mass M as it oscillates from A to
B and back to A.

4.0 =

v/icms1
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(i) For the graph shown in Fig. 2.2, state what is represented by

1 the area between the graph and the time axis

........................................................................................................................................ [1]
2 the gradient of the graph at a particular time.
........................................................................................................................................ [1]
(ii) Use Fig. 2.2 to determine the distance travelled by the mass M from time t = O to time
t=0.20s.
distance = ......ccceeviiniiiinnnns cm [2]

(iii) Use Fig. 2.2 to describe how the acceleration of the mass M varies as the mass moves
from A to B.

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

(iv) Use Fig.2.2 to calculate the average acceleration of the mass M between
t=0.25s and t=0.55s.

acceleration = ......cceeeveereverensenens cm s2[2]

[Total: 10]
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F=20N

-t 380 mm 120 mm

(a) (i) Define pressure.

e L D g

(b) Fig. 3.1 shows a device used for compressing materials.

lever arm

plunger

< crushed material

cross-sectional —

TN —
area < = |—— cylinder

40x103m2 -

Fig. 3.1

A vertical force Fof 20N is applied at one end of a lever system. The lever is pivoted about a
hinge H. The plunger compresses the material in the cylinder.

() Two forces acting on the lever arm are its weight and the force F. On Fig. 3.1, draw and
label two other forces acting on the lever arm. [2]

(i) By taking moments about H, show that the force acting on the plunger is 83N. The
weight of the lever arm may be neglected.
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