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SECTION A

You should spend-a maXimum of 30 minutes on this section.

Write your answer to each question in the.box provided. '

e~y

Answer all the questibns.

1 Which of the following units is not an S.1. base unit?

A ampere
B miole

C ol

D kilogram

e e P e e T

Your answer C | Q/ M1
2 Which set.of quantitiés are all scaiar?

v A acceleration, displacement, velocity

B energy, mass, power - : ¢

x C extension, force, gravitational potential energy

x D weight, kinetic energy, work done

Your answer @ | Q/ - [1]

3 Ametal block of mass'0.28 kg has an initial temperature of. 82°C. Itis dropped into cold water The
temperature of the blockK after 1.2 1.2minutes is 20°C.

The specific heat capagity of the metal is 130 Jkg 1K™,

What is the average thermal power transferred away from the metal block?

rd

e,

P T T,

A 3MW &
—_— i O 4@
B 41W F .
7.
C 1900w
D 2700w

Youranswer | 4 ' o> [1]
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4 ' The acceleration a of a sirmple harmohic oscillator is:related fo-its displacement x by the equation
e —_— .

a=—25x

What is the frequency of the oscillator? N &

A 0.80Hz ).1
B 1.3Hz = (L af

¢ . 40Hz S=xmF

b = 0- 7

5.0Hz

Your answer ,4. . 5 [l

5 A rod is fixed to a pulley. Two 50N forces are applied to the ends of the rod as shown The tension
in the rope attached to the M The system is in equilibrium.

X e N o‘}’ 50N I20em!  40cm !
(e 1
I

O'"(Q‘L

|

|
rod :
|

Not to scale

What is the moment of the tension T about the centre-of the pulley?

A 10NmM ) 7- » AM
: T(a T T
B 20Nm ALC
-3
C 30Nm ' COx LggrQ > d = LONO x SO x T
D 40Nm
Your answer | % 1]

EL_@ocma | | Turn,over __]
ARG AR A

* 0009652295303 *




- | . | 1

6  The latent heat of vaporisation of a iiquid is 2300kJkg™* and-it has a molar mass of 0.018 kg mol™".

What is the energy required to change 30:moles of the liquid to gas?

A 41x10% . (
€ T ua =%
B 1.2%108 h=20
- syl + Sy 230¢ {
C 6.9%107 €0 a7 i
D 3.8x10% VW"""M
—— ROxr g ? ‘ :
Youranswer | & o Ry

Y

: _ : (
7 One end of a spring js fixed and a force Fis applied to its other end. The elasti¢c potential energy in :(
the extended.spring is E. The spring obeys Hooke's law. E
’ ' by
What is the extension x of the spring? {
E g
A x=— == Foe
F e~ 5 ;
B x= £ :
- ze *
¢ x=F F |
F ¢
D = — i;
X oF *E
4 C
Your answer | (" 1] ‘
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8 An electron makes atransition between the two energy levels shown:below.

This transition produces‘a photon of frequency 4.10 x 10%Hz,

What is the value of the energy level X7?

A -268x10718Y

-2.72 % 10719

B
C -540x10719J
D

-8.12 x 10719y

. 1

energy

A

—-5.40.x 107194

"\ ~~+photon

=L

Your answer

B

_x . , | [

9 Apendulum is oscillating in air and experiences damping.

Which of the following statements js/are correct for the damping force acting on the pendulum?
APy TOIs%, pele

It is always opposite in direction to acceleration.
It is always opposite in direction to velocity.
It is maximum when the displacement is zero.

x 1
x 2
3
A Onlyland2
B Only2and3
C Only3
vD. 1,2and 3

Your answer

[1]
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10 A irolley of mass M is-pulled .along a-horizontal table by -a. force W .provided by a mass. hanging

6

from the end of a string as shown,

strin .
bench trolley | / g pulley

;

Frictionai forces are negligible: The acceleration of free fall is.g.

What is the corréct equation for:the acceleration a of the trolley?

w
A a=—
M- e = F
‘ b
B a=g
"
c =—
oM
D a= w

g
Your answer | 4 x '
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11  The table below shows some data on‘two wires. Xand ¥.

Wire

Young modulus of

Cross-sectional

A2 AR 0 O A A U

material/GPa " area of wire/imm?2
X 120 1.0
Y 200 2.0

The wires X and Y have the same original length. The tension in each wire is the same.
Both wires obey Hooke's law.

What is the value of the ratio Mﬁs?
extensionof Y
A 030
B 17
cC 20
D 33
Your answér |
[

12 An object is dropped from rest at time £ = 0. It falls vertically through the air.
The variation of the veiocity v with time ¢ is shown below.
A
' ] —T
/!
0
0 10 20 30 40

L@ OGR 2018

/s

Which statement is correct about this object?

A It has constant acceleration.

B It experiences zero drag at'f = 30s.

C Ithas an acceleration of 9.81ms™2 at { = 0s.

D It travels the same distance in every successive 10s,

Your answer

LA ]
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13 Earth has a mass of 6.0 x 102kg and a radius-of 6400 km. ‘
A satellite of mass 320kg is lifted from the Earth's surface to an orbit 1200km above its surface.

14

What is the change in the.gravitational potential energy of the satellite?

. - ]

e o g 4 NI o, N Yol . Y . il i L s el 0 s Wl s MY s N 2 N o WA Nl o WO o e

A 9.1x10%)

B 9.9x108J

C 3.2x%10%

D 3.8x10%

Your answer | | ‘ [l
|

The volume of one mole of an ideal gas is V. The gas exerts pressure p and has thermodynamic
temperature T.

Which of the following-has the units Jmol~1 K12

e Yo Y e Y i, S i S e .\ e W, Y gl i W it 0.3 s, Wl e 3 o, O 0 3 i,

A pVv
p
B —
T
|
v
C —_
T
pV
D —
T
Your answer o 13
| ——
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15 An object oscillates with simple harmonic metion.

L@ OCR 2018

Which graph best shows the variation of its potential energy £ with distance x from the.equilibrium
positon? T -

E A

Your answer D - m

Turn over. _I
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SECTIONB.

Answer all the guestions.

16 (a) Atennis.ball is siruck with a racket.
The initial velacity v of the bail leaving the racket is 30.0ms™ " and it makes an angle:of 70° to
the. horizontal as.shown-in Fig. 16. _—
Air resistance is negligible S~

/ S 30.0msg™!

horizontal

. 'Fig.16 - S

(). Calculate the yerti_ca[ component of the initial velocity of the ball.

E,(f\)' v = EO&‘W\?O:Z_?[Q
| = 87

S{ 5 vertical component = ............... 222 .......... ms™ [1]

?46 (i) Use your answer in (i) to show that the ball reaches a maximum height h of about 40 m.

fe ) s v v A v

? R0%FO O LAl
' =182

V-e-: Ul')" 2.043 M » .
$2 y2-gr = B OV-2871% . 4£0-% wm

2a - G- 81 Sdwo = G

1 A A= oo, Q.25 e, mi2]
“L@Ocnzms ‘ " Turn over .__I
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(ii) Explain why the Kinetic energy of the ball is pot zero at mammum naximum height.

-----

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

(iv) The mass mofitheball is §7.0g. -
Calculate the kinetic energy £, of the baII when it,is at its.maximum. height..
—-"—‘——""—"‘—" -ﬂ:—-‘;

ZG': —'Z vt ‘ 2
; v&locity: L€ L xsrno?,fpe)

AN

ﬂ&?)-‘ 30087 O " B =

) 0 = ':S" . (;3) C:)
R V!Bocasvcilr ot

- O 26 A S

NG . Al

19( (b)* A metal ball is rolled_off thé edge of .a horizontai laboratory bench. The initial horizontal
velocity of the ball is v. The ball travels a horizontal distance x before it hits the levei floor.

] \V Use your knowiedgé of projectile motion to suggest the relationship between v and x. Describe
how an experiment can’be s@y conducted to test this relati nshl and how the daia can be

gt oal %aufaf C@M(Lfawmt ..... ozf..u £ C»!(7/5M/T¢€A'—'¢J’ ........
neadtomptgn el ga.. ot aby: .l M AIAG O
freﬂ fc'f?{e MBI R i s

O T T T . O O
LTy A

L T T Py T P P P PO PP P R PP PP PP FITR .Y VI PP
...................................................................................................................................................
...................................................................................................................................................
L D Y
.....................................................................................................................................................

...................................................................................................................................................
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17 (a) Phobos is one of the two moons orbiting: Mars. Fig. 17.1 shows Phobos and Mars.

‘Mars

-Phobos

|
I
|
1

9380km ‘|

Fig.17:1

The orbit of Phobbs may -be assumed fo be a gircle. The centre of Phobos is at a distance
9380 km from the centre of Mars and it has an orbital speed 2.14 x 10 ms’ -1,

(I) OnFig. 17.1, draw an arrow to show the direction of the force which keeps Phobos in its
orbit. ~ ‘ [1]

(ii) Calculate the orbital petiod T of Phobos.
7= Lo

v (135007 v

v ’Z, [Lu'tO3
= 2.‘?Sx\0c‘

{(iii} Calculate the mass M of Mars.

e —

[ AL
T Qﬁl /3 ‘ " x

= Ll t7 -LA)( .(q ILOx '03)

A
(1-F S 104
:%/‘ %-@ ué)-lofgi"talj

';L__WRM : B Yoy N N kg [ﬂ_l
CO Il [N
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15
(b) The gravitational field.strength.at a-distance_r from the centre of Mars‘is g.

The table below shows some data on Mars..

a= 723.

g/Nkg™! rikm Ig (g/Nkg™) Ig (r/km)
1.19 6000 0.076 - 3.78
0.87 7000 ~0.060s| 385
0.67 8000 -0.174 | 3.90
0.53 9000 -0.276 3.95
043 © 10000 -0.367

(i} Complete the table by calculating the missing values.

(i) Fig. 17.2 showsthe graph of Ig (g/Nkg~") against Ig '(r.l?km)‘.‘
(3.7 OulfS

e

Ml

- 0-3 N

-0.4 5%

S0

Fig. 17.2

1 Plot the missing data [:J‘_‘cint on the graph and draw the straight line of best fit. 2]

"I-—@ OCR 2018
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2 Use Fig. 17.2 to-show that the gradient of the straightline of best fit is —2.

P

e ey

Y-y, To3F- 0
T:é_?:;act ‘ (‘_. % 7?

= - T-04....
@m&w P 4

]

11

® 3 Explain why the gradient.of the sfraight line of best fit is —2.
3' e "}W/?'OM@/ )4@(0,/ SO (77‘L N

] v o fo L
IMVW? e ! 5 ey

8 " F J

r'Z
(’0_% A "'6‘" .(og (- 10§ m ) {08 r* C>;zo}(§,56:f:s£o:::;
(06 A "((Oj@ - 1-!03,,.,\)1- Llogr Couns @/thdf?«f

(o =togodt—tatogs =z M

(c) In July 2018, the closest distance between the centre of Mars and the centre of Earth will be
5.8 x10%m.

-Fig. 17.3 'shows: the variation of the resultant gravitational field strength_g between the two

planets with distance rfrom the centre of the Earth 3 < £
g
4.0
‘ 3.0 | aap
g/10®N kg™ ; gaanans
20 W fedndeded
1041 ‘
Ak ¢

JoleleleyeNous ol oNe e ONONONOE S UM miedn:

0+
1.

—1.04

Fig. 17.3
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(i} Explain briefly the olgggﬂgb_gpe-ofthew_’f_ig;ﬂ.& .
R = e s R B JO-.O‘W\/OX’O!OLH/LO
%Q(’l«rj@ww, , f‘&ceﬁffouwﬂé‘éefcemq ...........
eri’Aw‘waaémﬁzw%VA&g ...... o/ CLr¥ered, Fetm.....
Lol AALAR M O 9 oc-?ii ........... rra,éwx
............................................................................. 82 gctsntolionsd o d ey 2]

-ﬁ( (ii) Use the value of rwhen g = 0 from.Fig. 17.3 to determine the ratio
g . -

mass of Earth
mass of Mars

=0, | 87 I

Cor= bty O

)
(X
i
™D
N

mass of Earth _
mass of Mars

Turn over _J
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18 Wind turbines convert the kinetic energy-of the wind:into-electrical energy. -

Fig. 18 shows a wind turbine.

Fig. 18

(@) When the wind speed is 8, Oms‘1 ‘the kinetic energy of the air incident at the turbine per
second is 1.2MJs~1. .
Calculate the mass of the air incident at the turbine per second.

e N fa;"—’z v
The _:/

VL

i = L !FL,F\O M"g‘%g@@&g
g

mass per second = .....coeunn. 2R30C0...... kgs™! [2]

(b) A group of engineers are investigating the design of wind turbines.
The maximum input power P from the wind is given by the equation

P= 1,oAv'°’

where A is'the area swept out by the rotating blades, p i the density of air and v is the speed
of the wind.

il—@o‘crezme ——I
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(i} Showthatithe equation isshomogeneous with hoth sides.of the equation having the same
base units.
=
TuaAm
CHS - va~> b g .
i i ~> A~ §”
P~ Ve =& -
T gD
- A / Av?
E=> T2 M >hgus xw Z
- P Aset
P> lguls™™ xS
_3 > k9 V—"‘ﬁmj 3
“egrsief T R Ly

~pah - NOMNGQEnED . 2 a3
0 bofun Sided. P bkgu® 3]

(i) The input power to the wind turbine is 1.2 MW when the-wind speed is 8.0m sl
The density of air is 1.3kgm™. e M

Calculate the length L of the turbine.blades.
e SOe, Dade

P‘&Lz_l//dvj

/‘4:-= thll ‘
('>/Cw\,4 s

_=3¢1 ...... Q/ ......... m 2]

(iti) A wind farm is required to produce an oufput power of 50 MW when the average wind
speed is 8.0ms™1. The.efficiency of each wind turbine is 42%.

U

Calculate the minimum number N-of wind turbings required fo meet this demand.

_?(éwvd ;U\f ur

eﬂ: EWOUf’ A OQ@
‘PI'VL

p:

'der %
- Fw«JodeV po v (olfs
> A etv( lm\-»ﬂd /@/ SO/MW

w 4

79_-/_(7:’\}'/3‘»

oyl PO

e s

P:—L ﬁ v

Wl)”
- s X "

%—_ 3 e e i7 33 s‘ﬂ)z'x 2%

(L Ar08 ()

O-hlx|. 1%x1 06 :S‘.OH_*IOS‘W
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19 Fig. 19.is an incomplete Hertzsprung-Russell (HR)-diagram of stars'in our galaxy.

luminosity -
A

temperature

Fig. 19
The position of the Sun on the HR diagram is shown in Fig. 19.
(a) State the.type of stars found in regions. A and B

A odaite. Duivib....... B o fZM ....... §~;c:wu‘§/

(B) The Sun is a main sequence star. Its surface femperature is 5800K. The wavelength of the
emitted light almaximum intensity is 550 nm.

—E————
Beta Pictoris-is also a main sequence star. The wavelength of the emitted light at maximum
intensity from this star is 370 nm.
(i} Calculate the surface temperature of Beta Pictoris. . v

C/f i (7—-TL' /kw\o% ol _7[__

= L\J‘&'(f—l! o S ' /\w‘;gwn x1
T — T = TS0 > sSaxi0™
/{'W&nggc . = 3.19 403
+ 2 3 A 0*3‘

3‘?0;(0 w

8. 62 dex 403 '8
3
temperature = géf“O ........... % 1

{fi) On Fig.-19, mark t_he‘like[y position of Beta Pictoris with -a letter P. [11

~ gl W o
‘% :wlw A ?%W'
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20 (a) Use the equations formomentum and kinetic energy to derive- an expressmn for the kinetic
energy E of.a particle:in terms.of its momentum p:and mass m.

pes L owmet T A

pmv Q/
y&/xt[ﬁ_) ' V= -l%‘

é:f:,\\/

[2

(b) Fig. 20.1 shows an electric motor used o )ift and lower a load.

'l——@ QOCR 2018

LR

electric

bench fo motor

o

| _string

N _._Ioad

s!
‘ _ .ground
T Tt Z 7 gt g Tad 7Tt

Fig. 20.1

Turn over .__l
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At time't= 0 the load is on the ground with displacement:g= Q. :
Fig. 20.2 shows the variation of the displacement ‘spf‘the.ioad with‘time-t.

(D)

(i)

L@ OCR 2018

sim

t/s

Fig. 20.3

On Fig. 20.3, skefch a graph to show-the variation of the velocity v of the load with time ¢.
You do not need to insert:a scale on the vaxs., [3]

Describe how the kinetic energy and the gravitational potential energy of the load varies
fromf=0tof=2.0s.

e Q?L'cffm M}c?ui Lo Skant. Q//xg[ c[fs//-’r'f/# ww‘)
LS LR Ot 1 BB COtAL IO T . el K an (22, .

....%a..ﬁ:ﬁ?.ce.x.‘.3....im&¢¢.c}s.,{,:mﬂ....M.m.....cawtaui..faf.e......wzz

e
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(iii) During the downward journey of the load, the string ‘breaks at.{ =-4.0s. It then falls
vertically towards the ground. The mass of the load is 1209. R
Air resistance is negligible. Q? S0 ¢

1 Calculate the velocity V of the load just before it hits the ground.

Ry s, v oy AT

7 9. X

KV-% R
V‘ﬁ;/lxo ba g

3 :—’Z.%B

-2’1"'”'

::O-Q.E—_o ;ovc‘ . '
L V= 2..8 ms™ [2]

2 The load hiis the ground and comes to rest:in a time interval of 26ms. |

Calculate. the average force F éxerted by the ground on the load.

we=L g ap B
o w i) Fx?
F’-lf@ v/‘c 3-’0@) N R PN

—LSXKO-S x

F= st 2.,&..1..@ ............ N [2]

'I.—@ocra 2018 ’ Turin over _J
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21 Fig. 21 shows the drum of a wagshinig machine.-

B .

direction

washing —
machine drum

Fig. 21

The clothes inside the drum are spun in a vertical circular motion.in.a clockwise direction.

{a) When the drum'is at rest, the weight of the clothes is equal to the normal contact force on the
clothes at point A. ‘ ’

Explain why these two forces'\are.not.ap example of Newton’s Third-_i_awr of motion.
fhew&gﬁadﬂ«emazmd{owjﬂdﬁﬂe
Ol China.on. Tl Sanal... abj.e i ofoua fedo............

d@da@edﬁ%wﬁiwmmjmwm ...............

coudouct force. apeindf.. L. SOual O e

. 1 . 2
L R T R T T T TR T T T Y [ ]

r
(b) The drum has djameter 0.50m. The manufacturer of the washing machine claims that the
drum spins at 1600 £ 100 revolutions per minute. :

speed = .6.1.6... 180 . “ms 1 [3]

‘L—@ochcﬁa _J
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Calculate the speed of rotation of the drum and the absolute uncertainty in this value. ‘
rodivs 2 gL S, V= eor |
@(ﬁ/’oome-u/'--' V:[Jxx o-t % {
00 400°:62%% = L OO0 mepes vin et ™ (
(600 (
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{c) The washing machine is switched off and the :speed of.:th ] wly decreases, The
clothesat the. fop of the drum at point B start to.drop off at a-certain:speed v.

At this speed v, the normal contact forcé on the clothes is zero.

Calculate the speed v.

Morunal cosdect bogo /¢ (o0sesk
& ey bipefed = woersed
= wag
e 7
o 157 o 8ix 015

LT -8 F uns

VE | 6 ..... J ..... ms~! [3]

e (AR RS |
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22 (a) A helium atom X travelling at 810m&-":makes an elastic collision with.:a stationary helium

l—@o‘CR 2018

al

atom Y. The"magnitude.of the velocity of. X after thie CO”ISIOI’I is:258 ms~!. The directions of
the velocities of X and Y are.as shown in Fig. 22

258m s~

’ V/ 610m 5;1.‘[ , : 65°
' _—— - —_— et S 7R T
® <]
0 uast 25 1¥)
before after
Fig..22

(i) Explain what is meant by an élasfic collision.

G Ol St st e oC.. LULGYL LS.

(u) The m __S_S_Oiii_hﬂhum atom is 6.64 x 1072 kg.

Calculate the magnitude of the momentum p of Y after the collision.

> prmv
hb,#l«.A ma»-x/!/ Gifj

Cowd - Ungueefor"

VI f Uy = an, V), Yy ¥,

() |
ﬂ(. (’5444 O—‘L 7)(670 O e 644’!0-’2? X%(osésﬁt Mz_l/?_

D= e S nsa.. x kgms™ [3]

(b} There is a lot of helium in the Universe. This was also frue -of the Earth when it was formed
billions_of years ago. However, only small iraces of helium are now found in the aimosphere
of the Earth.

Use the kinetic theory of gases to explain why only small amounts of helium are found in the
Earth's atmosphere. Use the mformatlon below to do swtab[e calculations to support your
answer.

*  iypical atmospheric temperature = 10°C

*  mass of helium atom = 6.64 x 1027kg

*  escape velocity from the Earth = 11kms™"

LT
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23 (a) According to the Cosmological principle, the Unlverse 8 isotropic; homogeneous and the
. laws of physics are uhiversal. '

State what.is meant by the term homogeneous.. -
£l s e, disteiboted. ﬂn—a% hosk...
ﬂre Uvm Védﬁ......% ........................................................................................ [1]
% (b) As _tjgﬂo.mecs often use ab_s_qgm:_eot[al_!m.es fo.determine the T ‘_am/_e_\@jggly of dlstant
gg%ei:]e's The wavelength of a specific absorption.spectral line observed in the Ieborato

The galaxy RXJ1242-11 is 200 Mpc away from-the Earth and it has a massive black hole at |
its centre. _';—c; -:Ls F o

(iy Calculate in-nm the wavelength A of the same_spectral line from RXJ1242-11 when
observed: from the Earfh. Assume the.Hubble constant.is 68kms™ "Mpc™1.

. -2 Y :"{“/0 d . . v [40 d

G bnd v@o ée, ]
—» uSe a’c’o//y e%u- £ ,L,,Mj,\ v = € 8LTOx (Y6

ah ' Vo R 60" v
AN A | ' S
A€ VG- 3€r0' A%PLk0' 2 xpa
Gt S G UE 926 st
A)‘\ __ﬁ X 1. 80vie™ }v: .. qs(a m.S - Q'sf-,,q -—HO‘"
z\raﬁﬁ%s.' 3-Q]355(0" Xx= @
oA TSSO s " A= 3 .......... x ................... nm {3}

(ii) State one of the characteristics-ofa black hole.

eicape. ,,mg .. w@@f e (]

v
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(¢} The Universe evolved.from the-Big Bang.
Describe the evolution of the. Universe up to theformation. of the first nuclei.
foseﬁmeord%ﬁrreaffafe@/ .............................................
............ ) -P(JWV(’/:EQ\SJL«‘?(J(GI"/(L'?
.t"f..x..t.@?:’.’fs...—:a...mﬂa,:a!:...upﬂor_m,ﬂ. 241 DRGAL e

R — “’mam@é’w},@\/aﬁ@m@mmﬁéw.f ..............
3 Lottt gt chapest. i kL OZT..

f=xta’65~>;4/sféw&meda//oarﬁo/dyé/m
f‘({0"357@uﬁr@é0m6mef?ﬁféfmhaa/fom:w

e S POTHREE ...ﬁaﬁ.ﬁ.’&(ﬂ....ﬁﬁm%_.éﬁ ....................
R e ; .]ﬁm-‘.rz....fof@du.a‘?;‘zfaa ...................................................................

T:{S—affmf#q/Urf(ezo/SfOI/[ﬂq/ﬁ ...................
2 a2l St o focta ) et
(f(aas-bfrufowrwm(rawsf@sr.ﬁmm{fjéz‘edz‘Mua(xer) [4]
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24- A group of students are conductirig an expenment to determine the:wavelength of monochromatlc

L@OCﬁ 2018

30 _I '

light from_a laser.
Fig. 24.1 shows the lager beam incident nérmally at-a-diffraction grating:

‘scréen

4 .
diffraction : o o
grating second order maximum )
' fy
— ' central maximum @

incident
‘beam-

T second ordet maximum

Fig. 24.1
The students use a diffraction grating with 800 lines:mm™1. They vary the distance x between the

gratmg and thé screen from 1.000m to 2 000m., They measure thie distance y from the central
maximum to the s_gc_:_o_rﬁg_r_der maximum,

b

(a) The students decide to plot a graph of y against +/ x2 +y2.

Show that the gradient of the graph is eéqual to'sin 6, where fis the anglé between the central
n ________._-—-——-—"_——-—‘_
n@n’num and the second order maximum.

—

u‘dﬂ'
o -
el ECE A

=z (4)

o'
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95
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(b} Fig. 24.2 shows the graph plotted by the students.

2,000+

150047

yim

1.000

0.500LEEE T e
1.00 1500 2000 2500  3.000-

v x2+y2/m

Fig. 24.2

(iy Use Fig. 24.2 to determine an accuraie va!ue‘of‘ the wavelength A of the light from the

laser. : .
T /( g ‘(Lf?'amre 7700 (8L it s
ceptad ﬁ 2o d o o naan

“Néu,gﬁl o)sgs/?:aﬂl'fuj

.
-—

2 =& :
055 Lo slde o

W:'}__SS"[ g’z'§3-75o
12 oax XK
P .

AE e, eeeeear s eresee e m [3]

(ii) Sudgest why there are no error bars shown in Fig. 24.2.

Ul Cl o deeh .. x ...............................................................
[1]

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

{(iii} Suggest how the précision of this experiment may be affectéd by using a protractor o
measure the angle &

W(Wféudt;quq,/f@f@ffc?((p/ore‘?a/fhf

I END OF QUESTION PAPER I
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ADDITIONAL ANSWER SPACE

if additional space is. required,. you.should use the-following lined page(s): The question number(s)
must be clearly shown in the margin(s).’
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Off Page Comments

Item Name Comment

24a Candidate has recognised what the gradient is from the axes.
They need delta to show this. They have then compared with
opp/hyp for sin theta

23c Correct order in the mark scheme (‘particles created by pair
production' ignored)

17aiii When rearranging Kepler's equation the candidate has omitted G
so no marks. C1 is a rearranging mark for the Kepler method
(rhs)

16b One relevant statement but incorrect variables from the equation.

2la Needs 'not same TYPE of force'

17bii 3 ignore the sign of Ig(GM)

23bii Allow escape velocity > or = speed of light

23bi v is calculated using quantities with units that do not match

22b Limited relevant explanation. However correct calculation lifts it to
L2.

20bi Second C1 mark - needs line to extend to 3.5 s Third C1 mark -
line needs to extend further in negative v

21b This is not correct value for omega

22aii Candidate has made an attempt at conservation of momentum
but did not resolve for v2. Gains first marking point only.

24bi 2.55 is an incorrect reading from the graph. It should be 2.75.

19bi worth noting on MS: lambda * T = 3.19*10"-3






