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SECTION A

Answer ALL questions.

For questions 1-5, in Section A, select one answer from A to D and put a cross in the box [X.

If you change your mind put a line through the box ¢ and then
mark your new answer with a cross [X.

1 Which of the following is the SI derived unit for frequency?

[JA m
0B Hz
[1C s
1D Pa

(Total for Question 1 = 1 mark)
A graph is plotted with velocity on the y-axis and time on the x-axis. Which of the
following would represent the distance travelled?
[0 A area under the graph
[0 B gradient of the graph
[0 C intercept with the y-axis

] D intercept with the x-axis

(Total for Question 2 = 1 mark)
In an experiment to measure the breaking stress of a wire, the diameter of the wire is
measured with a micrometer.
Which of the following procedures would not be good practice?
[0 A checking for zero errors
[0 B repeating the reading three times
[0 C rotating the micrometer between readings

[] D using a second piece of the wire to check the diameter

(Total for Question 3 = 1 mark)
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The diameter of a ball bearing is measured four times.
The measurements are 0.27 mm, 0.29 mm, 0.25 mm, 0.26 mm.

How should the average value be stated?
JA 0.2675 mm

[J B 0.268 mm

[1C 0.27 mm

1D 03 mm

(Total for Question 4 = 1 mark)

The graph shows how extension varies with applied force for a spring.

Extension/cm

| | | | | | | | |
0 1 2 3 4 5 6 7 8 9
Applied force/N

Which of the following is the energy stored in the spring, in joules, when it is extended
by 6 cm?

L]JA 54
1B 27]J
[]C 054
LID 0.27]

(Total for Question 5 = 1 mark)

TOTAL FOR SECTION A =5 MARKS
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SECTION B

Answer ALL questions in the spaces provided.

6 In an experiment to determine the acceleration of free fall, a metal cylinder is dropped
from rest down a glass tube. A light gate is positioned close to the outside of the glass

tube.
Di Cylinder

To timer
] :C Light gate

The light gate measures the time taken for the cylinder to pass through it. This time 7 is
used to calculate the velocity of the cylinder at a distance s from the top of the tube.

(a) The student varies the position of the light gate and records ¢ for different values of s.

Suggest what the student should do to obtain accurate values for z.
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(b) The student needs to determine the velocity v of the cylinder as it passes through the
light gate.

(1) State what additional measurement she needs to make. You may add to the
diagram if you wish.

(¢) To determine g, the student uses the equation v* = u? + 2as.

Explain why a graph of v* on the y-axis and s on the x-axis should be a straight line
through the origin.

5
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(d) Use the student’s graph below to find a value for g.
(2)

18
v/m? s /

16

14

12

10
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(e) The student’s value of g is less than the accepted value of 9.81 m s,

Suggest why.

(Total for Question 6 = 10 marks)

. J
7

T




7 A manufacturer states that a solar cell gives an output of 5 V and 100 mA. An experiment is
to be carried out to check the e.m.f. and determine the internal resistance of the cell.

Write a plan for this experiment using standard laboratory apparatus and a graphical
method for analysing the data.

You should:

(a) draw a diagram of the circuit to be used and list any additional apparatus that might
be required,

(b) state the quantities to be measured,
(c) for each of these quantities, state and explain your choice of measuring instrument,

(d) explain how the data collected will be used to determine the e.m.f. and the internal
resistance,

(e) identify and state how to control all other relevant variables to make it a fair test,
(f) identify the main sources of uncertainty and/or systematic error,

(g) comment on safety.
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(Total for Question 7 = 14 marks)

. J
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8 A group of students is asked to determine the unknown concentration of a sugar solution
by measuring the rotation of the plane of polarisation. The students have taken the
following measurements using known concentrations of sugar solution.

Concentration of sugar solution Angle of rotation of the plane of
! % polarisation / °
0 0
20 16
33 26
43 34

(a) Criticise these measurements.

10
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(b) Plot a graph of the angle of rotation of the plane of polarisation against the
concentration of sugar solution.

(c) The students measure the angle of rotation for the unknown concentration of sugar
solution as 20°.

Use your graph to determine a value for this concentration.

(Total for Question 8 = 11 marks)

TOTAL FOR SECTION B =35 MARKS
TOTAL FOR PAPER =40 MARKS
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List of data, formulae and relationships

Acceleration of free fall
Electron charge

Electron mass

g=9.81ms>
e=-1.60 x 10°C
m_ =9.11 x 107°"kg

Electronvolt 1eV=1.60x10"]J

Gravitational field strength
Planck constant

Speed of light in a vacuum

Unit 1
Mechanics

Kinematic equations of motion

Forces

Work and energy

Materials
Stokes’ law
Hooke’s law
Density
Pressure

Young modulus

Elastic strain energy

12

g=9.81 Nkg'!
h=6.63x10%]s
¢c=3.00 x 10¥m ™!

v=u-+t+at

s = ut + Ysat®
v =1+ 2as
XF =ma
g=F/m

W =mg
AW = FAs
Ek=1/2mv2
AE = mgAh

grav

F = 6nnrv
F = kAx
p=m/V
p=F/A

E = o/¢ where
Stress o = F/A
Strain ¢ = Ax/x

E, = %FAx

(close to Earth’s surface)

(close to Earth’s surface)
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Unit 2
Waves
Wave speed

Refractive index

Electricity
Potential difference
Resistance

Electrical power, energy and
efficiency

Resistivity

Current

Resistors in series

Resistors in parallel

Quantum physics
Photon model

Einstein’s photoelectric
equation

v=/

M, =sinisinr=v /v,

V=W
R=V/I
P=VI
P=IR
P=VR
W= VIt

useful energy output

% effici =
o CHIelency total energy input

useful power output

% efficiency = -
total power input

R =pl/A

I =AQ/At
I =nqgvA

R=R +R +R,

1 1 1 1
R R R R
E=hf

hf = ¢+ Vamv
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