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Answer ALL questions in the spaces provided.

1 A student makes measurements to determine the density of steel. The student has a disc
made from steel with a thickness of about 1 mm.

e —

(a) The student uses vernier calipers to measure the diameter of the disc. He measures
the diameter several times and calculates a mean.

mean diameter = 35.2mm + 0.1 mm

State why the student should take several measurements and calculate a mean.

(b) He measures the thickness of the disc using a micrometer screw gauge and records
the following values in mm.

1.58 1.52 1.55 1.54 1.56

(i) Calculate the mean thickness of the disc.

Mean thickness = ... mm

(i) Calculate the percentage uncertainty in the value of the mean thickness.
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(c) (1) Calculate the mean value for the volume of the disc.

(2)

Mean value for volume of disc = ...

(i) Calculate the percentage uncertainty in the mean value for the volume of the disc.

3)

Percentage uncertainty = ...

(d) The student uses an electronic balance to measure the mass of the disc as 11.96 g with
negligible uncertainty.

Calculate the density of the steel.
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(e) There are different types of steel. The density of carbon steel is 7860kgm™.

Determine whether the disc could be made from carbon steel.

(Total for Question 1 = 13 marks)
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2 A student is asked to determine a value for g using a simple pendulum. She is given the
equation

T =2x L

g
where T is the period of oscillation of the pendulum and | is the length of the pendulum.
(a) The student uses a stopwatch with a precision of 0.01 s to time the oscillations.

State what is meant by precision.

(b) Write a plan for an experiment to determine a value for g using a graphical method.
Your plan should include:

(i) a diagram of the apparatus, showing the length | to be measured,
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(ii1) a description of how an accurate value for T can be determined, S

X
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(iv) the graph you would plot and how you would use the graph to determine g. e
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(

3 A student uses a light meter to investigate how the light intensity from a filament bulb
varies with distance from the bulb.

(a) State a precaution that the student should take to make the measurement of light
intensity as accurate as possible.

(b) The student uses distances in the range 5cm to 80 cm.

Explain, with the aid of a calculation, why a metre rule is a suitable instrument to
measure the distance.
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(c) The student thinks that the light intensity | varies with distance d from the filament

according to the equation

| =kd™

where K is a constant.

She measures d and records some corresponding values of | as shown in the table.

d/m

I /lux

0.10

800

0.15

350

0.25

130

Explain whether these values are consistent with the equation. Your answer should

include calculations.

(Total for Question 3 = 6 marks)

J

R 0 O Furn over »
P 51 9 4 6 A 0 9 2 0

9

PMT



Physics - 2018 - Jan - Unit 6 - QP

r

BLANK PAGE

10

P 51 9 4 6 A 01 0 2 0

oot o 956
o
S a5
esoasmars
oot ags

o

4555
g
5
%

<
5
SR
SPTES
SRR
L

10 (
2
SRR

%
&
5
K5

O
00:,:,0.." SRR
%

<5538
OBEIRIELIRIGEs

000

SR KIERKIA

%
%

RS
SRS
SRR
SRR
RERRRIARK

CEHHRIIILLLLRRS

o3%

I IERICIRX
RLRRKL
CELILL

IR IEIICRK I
<X

SGILRRIKKRRS

A
09

X
2K
00

XK
XX
b%e%
RS
25

XX RICIGSRICAX
R IRERKLR

GILERLLILLS

R
CGCIKLICRIRL

%%

R

RIS
SRS A St 5
CONEQ)
ORI
SRR

bovel
<3

<

% o
%
R,

el

<
N
X

6%
X

XK
O%:G‘v
%’

0

50
300585
’0:0‘ 1

0%

X

250K

S9%t b
R HRHRILLR

%
K

20%%

XK

Ssateseistateteiotololos
55K

¢!

0%
EEREKKLLAL

ORI
S

SRHRRREAR
RIS
SRRRIHS

<
<
XA

XX



Physics - 2018 - Jan - Unit 6 - QP

9%
SRR
Joset eets
Prose et

o

9%
LHEXKS

Begeratatet
308

<
e
e

%
<
o’

]

S,
<

<
%%
hgz‘\
<

555
D¢
»
o
LI AR

QIR
QERRRL

oo

SGLERRELKSS
090009000000 00000000 %
HSRRHRRHARK

%
&
%

LRSS
RRKERLEES
RIERS

950
9%
S5
o
558

ORI AR IAK AR XA

( )

4 A burette is filled with a liquid and allowed to empty by opening the tap. An
investigation is carried out to determine a relationship between the volume of liquid
remaining in the burette and the time taken for the liquid level to fall from the zero mark.

burette

— tap

(a) State the property of the liquid that determines the rate at which it flows.
1)

(b) Suggest one advantage of opening the tap with the initial liquid level above the zero
mark.
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(c) Itis suggested that V =V e™ where V is the volume of liquid remaining at time t.
V, and b are constants.

Explain why a graph of InV against t should be a straight line.

2

(d) The following data were obtained in the investigation.

V/cm? Meant/s

50.0 0.0
45.0 4.4

40.0 8.5

35.0 13.1
30.0 17.3
25.0 23.3

(i) Plot a graph on the grid opposite to show that the data is consistent with V =V, e™

Use the extra column provided to show your processed data.

©)

(i) Determine a value for the constant b.

(&)
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(Total for Question 4 = 12 marks)
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Acceleration of free fall
Boltzmann constant

Coulomb’s law constant

Electron charge

Electron mass
Electronvolt

Gravitational constant
Gravitational field strength
Permittivity of free space
Planck constant

Proton mass
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Stokes’ law
Hooke’s law
Density
Pressure

Young modulus
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Elastic strain energy
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KB Kinematic equations of motion V=

List of data, formulae and relationships

g=98Ims?
k=138 x102JK!
k= 1/4ng,
=8.99 x 10° Nm? C?

e=-1.60 x 10°C

m =9.11 x 10°kg

1eV=1.60x10"]J

G=6.67 x 107" N m? kg™
g=9.81 Nkg'
g, =885 x 10" Fm™
h=6.63 x 103]Js

m =1.67 x 107" kg
c=3.00x 10*ms!
6=567x10*Wm?2K*
u=1.66 x 10 kg

(close to Earth’s surface)

(close to Earth’s surface)

u+ at

s = ut + %at?
vz = U?+ 2as
>F =ma
g=F/m

W =mg

AW = FAs

E = vamv?
AE_ =mgAh

grav

F = 6nyrv
KAX
p=m/V
F/IA

E = o/¢ where
Stress o = F/A
Strain & = Ax/X

Eel = LFAX

J

P 51 9 4 6 A 01 7 2 0

17

Turn over »

PMT



Physics - 2018 - Jan - Unit 6 - QP

P 51 9 4 6 A 01 8 2 0

-
Unit 2
Waves
Wave speed v =f
Refractive index M, =sini/sinr=v /v,
Electricity
Potential difference V=W/Q
Resistance R=V/I
Electrical power, energy and P=VI
efficiency P=1R
P=V?R
W = VIt
ful tput
% efficiency = S TTEY .0 P 100
total energy input
ful tput
% efficiency = 5 POWEr .0 —PY 100
total power input
Resistivity R =pl/A
Current I = AQ/At
I =ngvA
Resistors in series R=R +R,+R,
Resistors i llel L1 +—+ :
esistors in paralle —=—+—=—+—=
P R R R, R
Quantum physics
Photon model E =hf
Einstein’s photoelectric hf=p+ Yamv2
equation
.
18

Do o 108
CSRI R
SR
<5 3
AT

%%

PR
K

KK

35
)
RS

Q>
QR

S ERRKLIRILRRIEES
S IRREIRIRLER

L0t te et toteteletetetatotetetet

K SRISIIELEAIRLEIKLAL

5

38

295958,
2K
258

<
e
<R XA
P90t
%0l
K5
boto%

%%
300
<K
LC)
e
<355

bovel
(<
<3
<4
%
QS

(9

%%
o=
Do 0%
D0%h:» s 304
KEIK
2SS
ST
3929201992
e
.O.OAQA).O
D208 0%
ZRRARS
S

08
 ~ 008

XA
K
Ry

X560
QRS
0K
d%w%% o
o s

SN
RS

OO
otateseistetonsts
RIKIRE

s o
O 020 000

X
SRR
RERRS

Q0
059
6262
EIRGHES

KKK

RLR
ool
RS

0%



Physics - 2018 - Jan - Unit 6 - QP

9%
SRR
Joset eets
Prose et

o

9%
LHEXKS

D Sotatiog?
KK
B s

05
R
S
SR
N
i,
K

%

ppeteole;
XY
PDON
<K

KKK KLRK KK

%
&
%

IS
&
2
%
QIR

REERKLLCRRE I

KA AL

oo

IR
DoSetesetetotetotetoteteter

<
555
<5
3
258
X

<
<
XA

R R KIREISRKIKIKLN
KRR IKIILR KL

Jasesessoosaseletotetetetet
QKRR
RERRS

<
X
6%

( )
Unit 4
Mechanics
Momentum p=mv
Kinetic energy of a
non-relativistic particle E, = p*2m
Motion in a circle v =or
T=2r/o
F =ma=mv¥/r
a=Vvir
a=rw’
Fields
Coulomb’s law F =kQ,Q,/r* where k = 1/4ne,
Electric field E=FQ
E = kQ/r?
E=V/
Capacitance C=Q/N
Energy stored in capacitor W = 1QV
Capacitor discharge Q=Qe "¢
In a magnetic field F =Bllsin 0
F = Bqv sin 6
r=p/BQ
Faraday’s and Lenz’s laws e =—d(Np)/dt
Particle physics
Mass-energy AE = c2Am
de Broglie wavelength A =hlp
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Unit 5
Energy and matter
Heating AE =mcAf
Molecular kinetic theory Yam{c?) = 3LKT
Ideal gas equation pV = NKT
Nuclear Physics
Radioactive decay dN/dt =-AN
A=In2A,
N=Nge™
Mechanics
Simple harmonic motion a =-wX
a = —Aw?*cos wt
= —Aw sin wt
X = Acos wt
T=1/f=21/w
Gravitational force F=Gmm/r
Observing the universe
Radiant energy flux F=L/4nd?
Stefan-Boltzmann law L=0cT*A
L =4nr’cT*
Wien’s law A J=2.898x10°mK
Redshift of electromagnetic
radiation Z=AMA=AflIf=v/C
Cosmological expansion v=Hd
.
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