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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 $¢ and then
mark your new answer with a cross [X.
1 Which of the following is an Sl base quantity?
L] A force
L[] B newton
L] C current
[J D ampere
(Total for Question 1 = 1 mark)
2 A student measures a length as 2.74m.
Which of the following is the uncertainty in this measurement?
] A £0.001m
] B 0.005m
[0 C #0.01m
[0 D #0.05m
(Total for Question 2 = 1 mark)
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Questions 3, 4 and 5 refer to the experiment described below.
In an experiment to determine the viscosity of a liquid, a student releases a sphere from rest into the
liquid in a tall measuring cylinder. The sphere reaches terminal velocity. She records the distance
through which the sphere falls at terminal velocity and the time taken.
3 The times she records are
Sz 0.41s 0.43s 0.29s 0.38s
Which of the following should she use as the mean time in her calculation?
(Total for Question 3 = 1 mark)
4 Which of the following would be most suitable for measuring the distance, in
millimetres, through which the sphere travelled?
L1 A metre rule —
[ B micrometer screw gauge ——
0‘.
T ’::: 5 [] C scale on the measuring cylinder —
e iy
S o [J D vernier calipers —
8 52 .
SRS S (Total for Question 4 = 1 mark)
S
R
CRKLKS SRKLES . . .
~~ | 5 Which of the following should she use to measure the diameter of the sphere?
CXR KR CRREKA
B K ] A metre rule —
O LXK
A RS
i [0 B micrometer screw gauge —
COK SIS . i
Soes o [J C scale on the measuring cylinder —
SO K
i cal
= E [0 D vernier calipers —
A
LS .
§§§z,.v$§’ (Total for Question 5 = 1 mark)
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SECTION B

A X
Poel = ve%e
A

Answer ALL questions in the spaces provided.

6 Astudent plans to determine the resistance of an unknown resistor using a graphical
method.

(a) Draw a suitable circuit diagram for the experiment, including a voltmeter, an ammeter mc
ﬁ'é@%

and any other necessary apparatus.
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(b) The student uses a digital ammeter.

State one advantage of using a digital ammeter rather than an analogue ammeter.

(c) The student takes appropriate readings, with repeats, to determine mean values.
Explain an experimental technique she should use to ensure an accurate result.
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7 Astudent is asked to investigate the relationship between stress and strain for copper.

He is given a 2m length of copper wire and some 100g masses. He intends to draw a
stress-strain graph for the copper wire.

Write a plan for the investigation.
You should:

(a) draw a diagram of the apparatus to be used,

(b) list any measuring instruments and apparatus needed that are not shown in the
diagram,

(c) state the quantities to be measured,

(d) state which is the independent variable and which is the dependent variable,

(e) for two quantities stated in (c) explain your choice of measuring instrument,

(f) for one quantity stated in (c) comment on whether repeat readings are appropriate in
this case,

(9) explain how the measurements will be used to determine stress and strain and include
a sketch of the expected graph,

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

(i) comment on safety.

(1)

1)

1)

3)

(2)

P 5 0 7 9 3 A 0 6 1 6

0
PROseatses

QS
<EY
[oe, % o
LS

405
5K
SRR

-4

%
<
<
%
%
%
<
o%
%
%
<
%
%
<
<
%
%
<
<
%
%
o
<
%

QKRR
IR

CGIRLRLEIILELIR L LKL LIARKL

S
Lot etetetetetetetototetote totetotote!

¢
S
500
X35
SIK

5 J
SAICH N
ALK

ORISR

e otstotetetetetes
20005

5

000
RRIKERILAES,
LIREKLEIEK

005
SRS
0SS
K
&5

%
QLS

A

0
X
00008

<



PMT

AKEAR M ACADEMY
- www.akbaracademy.co.uk

9
S
0% 02!
04!
SRS SIS | s
950 wi%
505
5 S
e oot
3%3 S
s elst e oo~ S O NP
SSRIXS KRS
SIS SR
008 1.3 oo ¢
UM S
ST be% 170 938
SRR SRR
CRKKL KRG s et e tiitiit ittt it ittt et ttatettaieeaaasaaansaanesonsosssassssassonsessnsessssssssassonsessnsenssassstansonsesonsenssassstassensestntonssansstansonaestntontnansatantenneitntostnantatantenaeitntettnietatattennettatettnittatattennetnny
58 K88
SRS SRR
S8 &
2555
o

pole o atet
LSS,
KRR
Q‘Q‘ '*Sl IR °°°°° SERREEREEERRIRRERERRLF - 0 oo o CRELRELRERER R RS RERERRRERRER R s - - - U CRRRERRERER o 3 o (OCRERRERR - oo RCREERS o RERRER R R ER R ERR RS R RN - oo R R R R R e R R R e L e R LR R L e R L R R R R AR R
POOSHA%AN
SRS
AR
3R
PO
LK
AU ... TP, SOOI . YUROUUROUROURORROOO ... SOOI .. .. . co00003g800000 SRTRIIRNN. OO .. AR UOURUURIURURTRY ... ... R LRSS
Dovey iatet
ST
SIS
K AOYL
SRR
ottt
KRGS
XA
SRS
DIge s
Dot ool IR S oo toe N oo TTIET o o TYTTRTTRRRRO . SO, - STOORROORPOOPOOOROOOO .. ... 085 .- TTTTTRTTTRIINT ... OOUOURPOORPOORPOPOORPOOI ... 0. TS
KBS
RXILEK
SN
K
KRR
LGS,
L
SKHEERS
SRR
G oty
500K 500K
SILAS SEELAS,
QLS QLS
SKHS SRKL5E
SRR SRR
SRRKIS SRR
ogesatese%e Bgegatesese
Q500K Q500K
LA LGS,
QLS QLS
SKL SREL5E
SRR SR W e S, R e T T
SRRK SRR
SR SR
<550 <550
LR LIRS,
QL QL
KL LS
KL, KL,
SRR SRR
SRR SRR
KRR KL,
LR LI,
QL QL
KL SRKLS
K5, K5,
SRR <5
SRR
50K,
LRR
QKGR 5%
SRKLS
SRS,
SH0RKRS
SRR
LRIKEs
ReTaTattet
0 e 1
SRTPRX

6%%%
so3e
X,
A
=
<

%
<
P
\f C
%0% %%
K

%

p%
%

oa%e!

O
3

%
%
I
S
%%
%%

0% &
2 0%
DO 2208
o B0
LXREKL &
N <
o
e >
a0 b0
S S SEARS
SIS Ko
2O
e
<o S5 95
958570 % 59
0% boge!
¢ 50%% 4
&
&

b
Jo%!
GEES
(O
.:.1",;.: ..................................................................................................................................................................................................................................................
O & 08
B RS
S
o
00 a1 S o > o ST
S
9%, ~ 1993 YR
9% 5 30) Do%el =
TR LI
IRILRRS  IRLLER
RIS RIS
SRYLS SRR
SRR SRR
HECORK KNS
SR ERIESK,
EEEREE QIBEREE | eeeeeeeeeLLLL
dSetotole? dSetotole?
SRR IS
R R
SRR SR
LIERXK LIIRXK
LR LR
SORHLES HRALES
SRR SIS
SRR SRR
SIS SR
Oo ey QD 0 o oS [ SRR
RS S\ )
SRRLLRS IKLES

L
AR O 0 O 0 Turn over »
P 5 0 7 9 3 A0 7 1 6



PMT

AKBARIM ACADEMY

www.akbaracademy.co.uk

(Total for Question 7 = 16 marks)
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8 A student carried out an experiment to determine the refractive index of glass. She
measured the angles of incidence and refraction for light entering a rectangular glass
block. She recorded the results below.

Angle of incidence i/°

Angle of refraction r/°

sinr

10

7

20

14

30

20

40

26

(a) Criticise these results.

(b) Complete the table.

(c) Plot a graph of sini on the y-axis against sinr on the x-axis on the grid provided and
draw a line of best fit.
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(d) Use your graph to determine the refractive index of the glass.

Refractive index =

(e) Explain an experimental technique, other than repeating readings, that the student
should use to ensure an accurate result.
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List of data, formulae and relationships

Acceleration of free fall g=9.81ms? (close to Earth’s surface)
Electron charge e=-1.60x 10°C
Electron mass m, = 9.11 x 10*'kg

Electronvolt 1eV =1.60x 10

9.81 N kg™ (close to Earth’s surface)
6.63 x 10*Js

3.00 x 10®m s

Gravitational field strength g

Planck constant h

Speed of light in a vacuum c

Unit 1

Mechanics
Kinematic equations of motion v=u+at
s = ut + Yat?
v2 = u?+ 2as
Forces XF = ma

g=F/m
W =mg
Work and energy AW = FAs
E = Yamv?
AE,,, = mgAh
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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
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