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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.

)
TS
0%
S
S
Boes

1 Which of the following is a base SI unit?
0 A ampere
[0 B newton
[0 C pascal
[0 D watt

(Total for Question 1 =1 mark)

2 The diagram below shows a micrometer screw gauge which has been used to measure the
width of a piece of metal.
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Which is the correct reading of the gauge in millimetres?
L] A 5.135

0] B 5235
[J C 585
] D 6.35

(Total for Question 2 = 1 mark)
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Questions 3, 4 and 5 refer to the circuit and graph below. The variable resistor is used to vary the
current / and the potential difference V' is measured.

VIV

I/A

3 Which is the correct description of the relationship between V and 7?
[0 A They are directly proportional.
[J B They are inversely proportional.
[ C There is a linear relationship.

[ D There is a non-linear relationship.

(Total for Question 3 = 1 mark)

4 Which of the following would give the e.m.f. of the cell?
[J A the area under the graph
[J B the magnitude of the gradient
[J C the intercept on the / axis

[] D the intercept on the V axis

(Total for Question 4 = 1 mark)

5 Which of the following is the magnitude of the gradient of the graph?
L] A 2.09
] B 1.96
] C 0.511
L] D 0478

(Total for Question 5 = 1 mark)

TOTAL FOR SECTION A =5 MARKS

3

R 0O O 0 Turn over
P 4 6 9 5 3 A 0 3 1 6



SECTION B
Answer ALL questions in the spaces provided.

6 In an experiment to determine the density of a metal a student recorded her final value as
8700 £+ 200 kg m™>.

(a) State the range of her measurements.

Percentage uncertainty = ...

(c) The student was given the following table of values.

Metal Density / kg m=
brass 8440

bronze 8810

copper 8930

State which metal she was using.
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(Total for Question 6 = 4 marks)

<

NS
SRS
RIS
SXIRGI
S BAK
3

0%
Q&
0%

2
00’:‘
02080

09059,
SRS

RS

S5
CRRKLRKLS

o

205
RERRS

QEGORAN
SRR
SREEREL
HSRKHARKAS,
R SRR

00
o%:
G5
35
Dot

XX
5
%S
2

XX

P 4 6 9 5 3 A0 4 1 6



0.07;0‘:

0% 3o
oo

0.9%:% %
S
X
% <

<IN

OO
X

SO

SRR

AN
I
K

<X

%
*

<
K

RS

oo

4

CERKIAIKE
KHIRRLRRK
KRR

2R

15055 %
9
939

R oo
R
RRRIRKERKS

XA

509
S
100

5
RS

SRR

2IORRIARIEIR,

SO
&

S
5

(959 —~ 9%
LI
000
DONaT 0
SRS
SK
Pelet="=c%

T
S 2
A
$¥a%%%
K
S
S0 0

-,

QOO
RRERRS

s

X
LR

YO N

WK< 0

EHASIEE,

Do soretutotetotesatoretotele
I
SHRRIKA

A RRLLRLLLLERLIZRR

>
<
dotoledeloleletetoletetetetenat

ORI AR K AR XA

<
5
"
0o
X

IIILLRELLREKE
POSosetesetetetetetotess!

RRIERS

<
X
6%
<
<
XA

BLANK PAGE

J

P 4 6 9 5 3 A0 5 1 6

5

Turn over »



(

7 A student is asked to determine the efficiency of a 9 V electric motor when it is used to
lift a 1 kg mass at a steady speed. The diagram below shows the apparatus to be used.

Write a plan for an experiment to do this.
You should:

(a) state the quantities to be measured,

(b) explain your choice of measuring instrument for two of these quantities,

(c) comment on whether repeat readings are appropriate in this case,

(d) explain how the data collected will be used to calculate the efficiency of the motor,

(e) identify the main sources of uncertainty and/or systematic error,

(f) comment on safety.
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(Total for Question 7 = 13 marks)
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8 A student carried out an experiment to investigate the stretching of a length of rubber of
rectangular cross-section. His results are shown below.

original length of rubber = 0.15 m
thickness of rubber = 1.05 x 103 m
width of rubber = 2.71 x 103 m

Extension / m Force / N
0 0

0.0225 3.9
0.05 7.9

0.13 9.8
0.235 12.4
0.3 14.0

0.35 18.5

(a) Criticise these results.

(b) (i) Plot a graph of force on the y-axis and extension on the x-axis and draw a line of
best fit.

C))
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(i1)) Comment on the shape of the graph.

(ii1) The area under the graph represents the work done in stretching the rubber.
Determine the work done in stretching the rubber by 0.2 m.

12

P 4 6 9 5 3 A 01 2 1 6

s
SIS
o 18
‘3
A
i i

%
9%,
25

i =~ 292
SR,
o5
35

000 %% X
R R RRN 5

0205620202652 %0 %6500

%%
&
<55

L
QLRI

0:::’
AR ICICIKX
ISR KKK
S

<
000
oS

K RREEIREEARREIA
CARRIIRIILER

UK IR IR
ISR KIRER KIS

%
HRRRIRRKLLS

&
AL LLELLER

GSELRREERKE
RREERKEHRKLLRRK,

XX
Jotasetatlotee!
b3

RS
b1 (’4 ’:
- “
o

(X
2
SNE
K]
%
K

9%es
NEO)
N XIS
RKAHAKS

O
LR

oy Y
SR
RSRRES

XS
s
SR
dogoteteteds 1 it
S50
2555
GORLEKS

¢!

9%
KKK

QCICRRIEIRRKY

RRELRS

QLB
05 %%
S

RKERKS

%
X KKK
X K KKK
SRS

o
3
s

CIRRKS
%

<5
5
o
e

XX



S5 (c) For the last set of results in the table calculate the stress and strain. State an
L assumption you have made.
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(Total for Question 8 = 18 marks)
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Acceleration of free fall
Electron charge

Electron mass

Electronvolt

Gravitational field strength
Planck constant

Speed of light in a vacuum

List of data, formulae and relationships

g=9.81ms> (close to Earth’s surface)
e=-1.60 x 10°C
m_=9.11 x 107'kg
leV=1.60x10"J
g=9.81 Nkg' (close to Earth’s surface)
h=6.63x103]s
c=3.00x 10®ms!

Unit 1
Mechanics
Kinematic equations of motion v=u+at
s = ut + Y2at*
vi=u’+ 2as
Forces XF =ma
g=F/m
W =mg
Work and energy AW = FAs
E = YVamv?
AE ., = mgAh
Materials
Stokes’ law F = 6myrv
Hooke’s law F = kAx
Density p=m/V
Pressure p=F/A

Young modulus

Elastic strain energy

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

E, = %FAx

14
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Unit 2
Waves
Wave speed v =fl
Refractive index M, =sini/sinr=v /v,
Electricity
Potential difference V=Ww/Q0
Resistance R=V/I
Electrical power, energy and P=VI
efficiency P=1IR
P="7V?R
W= Vit
ful tput
% efficiency = o TeTeY .ou o 100
total energy input
ful tput
% efficiency = 25 POWEr _0 —PY 100
total power input
Resistivity R =pl/A
Current 1 =AQ/At
I=ngvA
Resistors in series R=R +R,+R,
1 1 1 1
Resistors in parallel —=—+4+ —+ —
R R R R
Quantum physics
Photon model E=nf
Einstein’s photoelectric hf = ¢+ amv?
equation
.
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