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Teacher’s Introduction

These practice examinations support the OCR A Level specification for _.
Physics A (H556). This specification is new, and the first examinations began | 5
in 2017. This means that students have very limited access to past papers. v

Although they can work through many relevant Qs 5015 :Fom text books ;n:(
and old syllabuses, they are unable to get.~ ' 2e flertor the format, o
scope and length of the three par;«s n . *ey will have to sit in the real L
examination period. o' : w? ©

\ s B
These pracxm.natuons have, therefore, been written so that teachers can g
in doing wh¢ /pa}st papers’. Each paper follows the exact same format and mark
examination. The whole specification is addressed, and the papers meet the min
mathematical skills and 15% practical skills required by the exam board. The mark
same format as the real mark schemes and use the same language, so that studer
understanding of how mark schemes work and what the examiners are expecting

These papers are best used in their entirety, either as a mock paper sat under exz
homework exercise set in the last weeks before the examination period. This give
learn how to pace themselves correctly. They will also be less anxious as the examnt
since they know better what to expect.

Questions marked with an asterisk (*) are level of response questions, which wil
communication skills.

oSN

Note regarding non-write-on section ,/ > 7

Set 3: Paper 1 contains some content 7 ¢i > . res d/awmg on a graph or table.

this test which should be hanc.: Ou’f; 5_5mﬂents before beginning the paper.
e

Ir

8 e e

\Q N S

o9 o
X
>

-

g - L

r— 1
fl -r\_du/pdates' lr

=
CeE il "), odr ema|| address to receive any future free
9 \ wade to this resource or other Physics resources your

S
L) has purchased and details of any promotions for you
> * resulting from minor specification changes, suggestions from teachers
and peer reviews, or occasional errors reported by customers

Go to zzed.uk/freeupdates
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ZigZag Practice Exam Papers
Supporting A Level OCR Physics A

1 =
09_0(\ -
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Practice Exam Paper 1
Set 1

Name a\\" 48

<
\\‘

\Q ) S
SN ’
O

g

Time allowed

2 hours 15 minutes

Instructions

Answer all of the questions and use the space provided.

Information
The total number of marks available for this paper is 100. Section A
is worth 15 marks and Section B is worth 85 marks. The ;number of

marks available for each question is shown or./e ; Nt

-~

i . st
For this paper, you will nec.’s = -
e Data, Formulaa 1 4 « ~tiunships booklet

Ly
1199_ terials required

e Electronic calculator
e Ruler (cm/mm)
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Section A

You should spend a maximum of 30 minutes on this
Write your answer to each question in the box pr¢
Answer all the questions.

-

1 Which statement is the best description of scalar o> ities?
J
g
They have no units. oY A
They have no magnltude r >
They have magmtu" W o wr’ectlon

They have ne l 5T, ur(ﬁde nor direction.

Your a |

2 Which of the following units could be used for a measurement of the rate

o

oW

-

A kgms2
B kgms3
C kgmzs2
D kgm?s3

Your answer

3 Astudent stretches a spring from an initial length of 20.0 cm £ 0.1 cm to @
340cm* 0.1 cm.

200+Olcm P / 240+01cm

»).
JU\/ U -

/ ‘%’w
\Q e
o9 il
What rcentage uncertainty in the extension of the spring, given t¢

A 02%
B 04%
C 07%
D 1%

Your answer

4 rand h are both measurements of length. COPYRIGHT
Which combination has no units? PROTECTED
A (r/h)% ;
B 4/3ms R
C 2mrh 4 & i/
D mrz/h 20 jo~
g ( - i
P ey ~ : |9

\I- —-I

Your ansvgar /_jj
> Education
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5 A projectile is launched horizontally from a vertical height of 100 m. The
projectile is 25 m s-1. What is the magnitude of the projectile’s velocity w

A 25 m s-1 A
B 44ms! 25 m 5-1
c 5lms* B™  TTT=s -~
-1 -
D 70ms 100 m
A
Your answer P fl// 5 T
r AL -

a\\" & .

- %
i ) o

-
6 Whicbp ‘w11 westfits a material that can be drawn out into a long, €
> e
Py
et

-

S
A dukg >
B elastic
C strong
D polymeric

Your answer

7 Masses of 25 kg and 60 kg hang on opposite sides of a light, inextensible
pulley. They are released from rest at the same time, and the heavier ma

v

o

By how much is the potential energy of the system reduced? |

A 590]
B 690]
C 1200] . B -
D 1700] ad >
e 4 - - ‘ | O |
Your answer | [ Yok \\ 48 ~7
4 '/ :’; / " &M&M&%&iﬁc g
\Q > i iy
09’0(‘ -
>

e

8 An object of mass m = 6.5 kg is moving vertically upwards, pulled by a rogg
atarate of 2.0 m s-2.

What is the tension T in the rope?

A 65N
B 51N - COPYRIGHT
C 64N
© o | .. PROTECTED
Your answer = "_ o ,/
Y o ) e A
o i iy ~ .
7 ) "; s/~ I9
° \ ) Qg
> Education
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9 Acylindrical wire has a diameter of 3.2 x 10-* m. When a force of 28 N is |
increases by 2 %.

What is the value of the Young modulus of the wire?

A 17 KkPa
B 17 MPa
C 17GPa
D 17 TPa BN
/ - 4
o ¥ A
Your answer ~ ) s

ol i

> /’/
e
iy / i

10 An ob,'*na 5. .Ukg is initially at rest. A force then acts on the object
| g0

1.5

Force/N

0.5

- a >
0 05 R JW 2 25 3

- - =
&€ :; al * Time/s

T oW
w
&1
3
4

Your answer

11 A magnet of mass m travels at velocity v and collides with a stationary m COPYRIGHT
collision is perfectly inelastic. PROTECTED

What percentage of the initial kinetic energy is lost in this collision?

A 25% o)1 .

B 33% S

C 50% ol @ |} 2 ]

D 67% ) A 19

Your ¢ 1"@9_“ ,1' - | 09
g Education
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12 A particle performs 3.5 complete revolutions in 11 s.
What is the angular velocity of the particle?
A 0.32rads!

B 0.50rads-!
C 20radst!
D 3.1rads-!
16 /’
Your answer - f{ r =
ad\\ "4 :

i ) s~ B
13 An objef cii = - .h simple harmonic motion and
object 7199 houores but its amplitude stays the same.

X0

£
What is mﬁ)tal energy of the object now?

A UE
B ¥E
C 2E
D 4E

Your answer

14 An object performs circular motion at constant speed.
Which of the following statement(s) is/are not correc

1 Work is done on the object as it travels 5y
2 The velocity of the object is changing (/ B

3  The object’s acceleration is e« ‘cuiu to its velocity

/,r/' ,'“//
1,2and3 iy ”;/"

Or‘“ ) 1 \ sl >
0! 1‘199,0n
o™

Your answer

ToOow»

15 Red giant stars occupy the top right-hand corner of th

What does this tell us about their luminosity and temperature compared

has a total energy

t?

o

e Hertzsprung-Rus:

Luminosity Temperature
A Lower Higher
B Lower Lower
C Higher W\ 4 Lower
D Higher ™ & Higher
" adf \ -’h// :
e Y

UT' Ol " h

Yo © o
] 09_ >
v;doc"‘n/

Practice Exams for A Level OCR Physics A: Paper 1
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Section B

Answer all the questions.

16 (a)*With the help of a labelled diagram, describe an experiment that yot
to measure the terminal velocity in a viscous fluid of a small ball bea

Explain how you could estimate the perceria, Ju 1"Certainty in your

oY Ad
i ’

g i -
ol s
)

s

COPYRIGHT
------------------------------------------------------------------------------------------------------------------------------------ ~~ PROTECTED

9

Q9

Education
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(b) Fig. 16.1 shows the free body force diagram for the ball bearing whe
velocity. Two of the forces have labels.

—

drag

Fig. 16.1

(i) Complete the missing label on Fig. 16.1.

Fig. 16.2 shows the velocity-time graph of the ball bearing from

120
100
E 7
2 60 &
-5 l, = i
(=] // 1 . / ']
< 40 / -
> & - &
7 ) -
20 e
P
o
U 10 20 30 40 50 60
Time/s
Fig. 16.2

(ii) Use the graph to estimate the total distance travelled by the bal
terminal velocity at 50 s.

(iii) Stokes’ law states that the drag force, F, on the ball bearing is g
where 1 = coefficient of viscosity
r = radius of ball bearing o Sl
v = velocity of ball bearirv 5

*
. . i
The units for 1 are P~.2 a:/ 1 _econds).
- -

=

Show that - 2 /»n; 41’ F = 6mmrv is homogeneous with respect

\ -
o9 >
00}
(e g
>

—_

Practice Exams for A Level OCR Physics A: Paper 1 Page 10 of 131
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17 This question is about the application of Archimedes’ principle.

(a) State Archimedes’ principle.

a )
A solid block has a mass of 4.0 kg izl A s Aeh/t/ attaches a light string

and lowers it into a contaip s © . *oruntil itis completely submerged.

when the block is fi= =~ x “n_..vged and at rest is 31 N.
-

Densift\ \ 1000 kg m-3
(b) (i) ulate the upthrust force, U, on the block.

(ii) Show that the volume V of the block is approximately 8 x 10-*n

The block is made of an alloy (mixture) of alun=2:i . /nd bronze.

C Sty
Density of aluminium = 2700 kg m-; 4 ot

w
»

Density of bronze = 810°.% {ih & | =
i N "; o

(c) Cf' e 1, crcentage mass of aluminium in the alloy.
o9 >
>

\Q B

ot
%ducd" 4

percentage mass of aluminium = ........

Practice Exams for A Level OCR Physics A: Paper 1 Page 11 of 131
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18 A car travels down a hill at an initial speed of 22 m s-1.

The hill has a constant gradient, as shown in Fig. 18. The total mass of th¢

) d
f 1//”’/ 115 ?\\
20 )" Fig.18
(@) Shovggha*{i « ;l;; f.i(m’eht of the car’s weight down the slope is appr
9 i)

»
-

L
X
&d

component of i

=

(b) The driver applies the brakes, and the car comes to a haltin a time ¢
reaches the bottom of the hill.

(i) Calculate the deceleration of the car.

deceleratior

(ii) Calculate the total resistive force acting on the car.

g i) . total resistive
oA o
(iii) Calculate the work don2 s« sar o§1 the resistive force.
- » A
- d
i ) :'/ o
\Q > S

o9 o
X
>

-

(iv) Calculate the loss in kinetic energy of the car.

loss in kine

(v) Explain why your answers to (iii) and (iv) are not equal.

Q )
o o =

o0 )
e

Practice Exams for A Level OCR Physics A: Paper 1 Page 12 of 131
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(c) Describe and explain what would happen to the stopping distance of

alone, the driver was accompanied by other passengers and their he

- v

i o) e S
19 (a) Neg o s W e describes a pair of forces.
(i 1199{\00 two ways in which the forces in this pair are different.
&d

- (// e
...................................................... O
e 4 »
............................ . & - LI Tt
Y ) ";

\ L <
\9 o’ ~ . - y
(b) Fig. 18: one of the forces acting on a book which rests on top of a tz
&d\)

Weight of book =5.0 N
Fig. 19

(i) Describe as fully as possible the force which makes a Newton’s &

labelled in Fig. 19.

yPRE
(,‘, )~
[, 5 5
e iy >
7 5
> -
...................... ; )
447
‘L\f ..... S rerdSO S
[} -
gdoc"‘n/
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(ii) The book is in equilibrium.

One condition which must be fulfilled in order for equilibrium t
acting on the book must be balanced.

=

What is the other condition?

v

- 4 g / o
(iii) Descrihe«= 'A)f,b»p/()§sible the force which balances the weight
. 1. L <

\Q i

20 A student introduces some smoke into a glass cell. He illuminates the cel

under a microscope. He sees the smoke particles »~: ¢ rming Brownian m
J
( -
(a) Describe the motion of the smoke par fclb i <
e 4 - 4
..................................... . & )//
Y ) "; .
R |
i
o g
(b) Explain what causes this motion.
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' | COPYRIGHT

PROTECTED

(c) A student wants to calculate the specific latent he=t of fusion of wax
granules which she melts using an electricz!.}'* it r with a power of 1
15-minute intervals the amount of *va rtn ‘f_/'lclts,"then repeats her e
calculate an average mass 2110 v gel ta/inty. The table below show

) D ® .
Time t/miry ..J;_f/ (7,55 Massi1/g Mass:/g |9
| ] i i dgy 57 0 0
e 47 59 Qg
& 30 85 104 Education
45 152 163
60 204 215
75 252 268
90 318 328

Practice Exams for A Level OCR Physics A: Paper 1 Page 14 of 131



Complete the missing value in the table, with its uncertainty.

()

(ii) The student plots a graph of her results, which is shown in Fig.
complete the graph. Add vertical error bars to all the points.

{

(iii) Draw a best fit line through the po;;‘; 1 J j’ -
P =
. Y o \ .
(iv) Use the gray ) saturaine a value for the specific latent heat of
s@ '~ ' ) tnatthere are no heatlosses.
&d
specific latent heat =
350 T T
300
250 " ai | L
] s
W (_ ‘ '
3 >
@ 200 1\ A%
A 9 : Sdf
15@ X
100 S
50 X
0 X
0 10 20 30 40 50 60
T Ini
o o -?!nmutes
O G ®
ol ¥ Fig.20
” 'l ) g/ =
ATA ™ )

Page 15 of 131
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(v) Draw a worst fit line through the points. Use it to calculate the p
value for the specific latent heat of wax.

r’ L ¥ 1
@
w f" § >
5 )
=X d / )
7 :’/ o percentage uncertain

\Q e -
09{\0(‘ =
(d) HaAthrough the process, solid and liquid wax are in thermal eqt

State one similarity and one difference between the properties of th
solid wax and those in the molten wax.

1. Similarity

2. Difference

o

2
y i
21 An object of mass m on the surface of *h» N f)r) l.ds weight mgmoon, wher

to gravity on the Moon. The M. .1 ’ﬁe/ 5 1w atmosphere.
r i

(@) Onthesurface «f"" x W, wohan object takes 5.1 s to fall a vertical dist

o
-‘ + ¥ “ _2 . . .
@ 1{’ PW L oon IS 2 ms-2to 1 significant figure.
o9 il
&d\’

Py

(ii) The same object is now launched from the Moon's surface at a s
of 25° to the horizontal. Calculate the time of flight of the object

Assume that the Moon's surface is level.

Q )
o o =
o0 )
e

Practice Exams for A Level OCR Physics A: Paper 1 Page 16 of 131
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(iii) If the object was launched in an identical manner on Earth
would expect the time of flight to differ (no calculation is requir

-

(b) Mimas is one of Saturn’s moons. 2

(i) State Newton’s law ofgr?"'t “on ",wojds

(ii) Use this law to show that the acceleration due to gravity on the
calculated using the formula:

GM
8mivas = F

where M is the mass of Mimas and R is its radius.

J
i
& - P 4
P
g &%‘Q‘Q‘Q‘@M

5~

(iii) Calculate the value of gmimas.
Average density of Mimas = 1.2 g cm-3

Average radius of Mimas = 200 km

COPYRIGHT
PROTECTED

19
\ Xl ag

Education

M
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weight of object on Moon

(iv)Hence, calculate the ratio — - -
weight of object on Mimas

o // ‘)
i f" ot ’/
. N =t \ A :
22 (a)*Describe as fullvy = = =il¢ the major events that occurred during t

PR

from
a @ B\ B 5-Bang at which these events happened.

yPRE
r & ©
S
™ )
Hr -
/f‘ ,'/
J /’; i
e

se Gt g aredl the formation of the first galaxies. Include af

Practice Exams for A Level OCR Physics A: Paper 1 Page 18 of 131
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(b) The furthest galaxies that we can see in our universe are approximat
Earth.

(i) Describe two differences you would expect to find between the
the structure of the galaxies that are nearest to us.

o9 =¥
&d
(ii) The most massive observed galaxy has a red shift of 0.1. Explai

(iii) The nearest galaxy to Earth is the Andromeda Galaxy, which is 0
smallest parallax angle we can measure from Earth is 0.001 arc
or not we would be able to measure the dist2-1ce to the Andron)

methods. g )
oY Ad B
g
I 4 -
X 6 Y > s
iy '/ :; g
\Q S~
09{0(‘ -~
2 g
2 |
' i)
oY Ad
Y o ) e d
s i v iy ~
iy ) ’// gl ”
” bad) >
gaoic?t'“, B END OF QUESTION PAPER
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Set 4: Paper 1 Mark Schems¢

Section A
1. B 9. A
2. C 10. D
3. C 11. B
4. A 12. D
5 A 13. C S
6. C 14. B oY A
7D 15 C e Tud
8. C Wah\\ 4¢
Y G // s ~
Section B _ :
L7
6050 O
16 (a) 7 = ma gives W - T = 280 x 3.25 =910 N c1
So T =(280x9.81)-910=1840 (N) Al
(b) No, because they are different types of force / act on the B1
same body
(c) (i) |[v?-u?=2asgivesa=-u2/2s C1
a=-64/(2x12.5)=(-)2.56 (ms-2) Al
(ii) | F=magivesT-W=280x256=716.8N C1
SoT=716.8+ (280 x 9.81) = 3460 (N) Al
(d) More likely to break when accelerating upwards B1
because accelerating T =W + ma B1
constant speed T =W .
descending T =W - ma i |
e —
oY Al Total 9
O\ e
17 (@) (Dgm=0 = )° 9:81 =490 (N) B1
[*ow drawn vertically downwards at centre of plank B1
&d“
(b) (i) | 1. Resultant force = 0 (in any direction) B1
2. Resultant moment = 0 (about any point) B1
(ii) | Taking moments around L
de-comyW =di - R
4x490=Rx6 c1
R=330 () Al COPYRIGHT
(c) Plank most likely to tip at furthest RH end B1
PROTECTED
Taking moments about RH support: 4 ) M1
Lx6=2x490-3x700givesLneavi = | . =
: Sid
" 54
' { 1 B
Yes, plank will 2 fii(e 7 p 4t some point Al |9
= '/‘ -
fffff Total 9

— \ - Qg
g Education
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Question ‘ Answer ‘ Marks ‘

18 (a)* Level 3 (5-6 marks) Some poi —————
A clear description of all equipment required, Equipme S 4
and a detailed description of the method, 1. For¢ f//"ﬁf
leading to a clear method of analysis and 2. Clan S
method of measuring density. ] 3. Meli gﬂfﬁ:jg
The answer shows strong understanc =z dn | s mea -
in a reasonable order and stru-*i ce. 7' 4. Vel
answer includes appre.s Wife tuds, w1th 5. Clea
evidence whex< A fica T 6. Top

By G " 4
cvi) 2 i.marks) Method
les ;rlptlon of most of the equipment 1. Mes
%uired, and a description of the method, cale
leading to an appropriate method of analysis 2. Mea
and attempt at measuring density. halv
The answer shows some understanding and is 3. Low
ordered in a somewhat logical structure. The first
answer includes details that are largely 4. Up
appropriate, with some evidence where read
applicable. Bixe |> Volu
Level 1 (1-2 marks) 6. Icr(l)i
A description of some of the equipment
required, and a description of the method, Accuracy
leading to a limited attempt at analysis and 1. Clan
measurement of density. set
The answer shows limited understanding and is out
unordered. The answer includes details and i scal
evidence that are inappropriate to an SW L / 2. Eye
question. / - 3. Reat
"N e 5 4.  Poss
o P \ o tom
AR - Analysis
1, ) 1. Plat
@\)co"‘c’rl 2. Expt
T 3. Mez
4. Cal¢
5. Alte
case
(b) () | F=W-U=W - weight of displaced fluid C1
=uVg-pVg C1
=vg(1-£) c1
=w(1_§) Al COPYRIGHT
i 500 o PROTECTED
F=ma=mg(l-—"—7) i
8960 i |
ald
a=0.888 g=8.7 (ms2) C ) Al
(iii) | Correctly labelled ax1° ) fg;/\‘ i starts at the B1
origin °X ¢ p
i aelh i9
pOsi i o ntthat gradually decreases to zero B1
o ag
:3{\0(\ » Total 14 g
> Education
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Question ‘ Answer ‘ Mai

19 (a) Limitations B
1. The extension is very small
2. The diameter of the wire is very small and may not
be constant along the wire
3. The wire’s diameter may change when stretching
4. Hard to measure initial length wither: “tretching the
wire e a
5. Calibration errors in 1.t %F/m./ -
P
Improvement - )~ B B
1. l‘"' =) & Eyon the wire / Vernier scale
/.1re’ at many different points and orientations
3 a’long wire using micrometer
3. Measure d before and after experiment
4. Load wire initially to straighten it

5. Check calibration / recalibrate all instruments

g fooaaaaaaaaaa

(b) Up to stress of approx. 150 MPa, behaviour is elastic / H
Hooke’s law is obeyed / force is proportional to extension

G

]
) |

fawg%

i&ﬁ‘

zid

After the elastic limit and up to 184 MPa, wire shows

plastic behaviour / the extension decreases for the same B
additional load / the wire becomes harder to stretch j’z
f:;.;.xxxxxxx:
After 184 MPa (yield point) the wire extends rapidly / §
necks B
7N\
(c) (1) UTS = highest point on graph § }%
UTS = 1.84 x 108 (Pa) B \ /7
(ii) E = gradient of linear portion of graph ‘ C -
=(132 % 109)/(0.12 x 10-2) gt |
poaer B
=1.1x 101 (Pa) .Y Ae A
4 - Total

5

mm

20 (a) 9 on it u? + 2as

v =+/u? + 2as C

v=+/252+2x9.81x 14

=58 (ms1) A
(b) ¥amA(v2) = %2 x 58 x 10-3 x (5.82 - 4.02) C
AEk=0.51 (]) A
(c) Dissipated as heat energy in the ball (plus floor and (
surroundings)

(@) e . COPYRIGHT
o PROTECTED

_ mAv i
A A T
_58x1077 X (58+40) O C
IEFIZAL® Loy .
F=14% @Bl > A 19
o N yud = ] Total < 09
> Education
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Question ‘ Answer

21 (a)

m=pV=27x2x2x2
=22g

(b)

Energy lost by iron = energy gained by aluminium and water
mpre % Cre X (300 - 23) = ma x cal x (23 - 20) + mw + cw x (23 - 20)

0.022¢rex 277 = 0.1 x 900 x 3+ 0.25 x 427 |
e &
Cre = 3420/6.09 o ) ©

(©

g \
cre =560 (] kg;i(“,ia_’c_ . awverto 2sf

Method /i A 2a.{eftemperature rise

, b ) " .
1\12"3 L tl L owould lead to a smaller percentage error in
asurement of temperature

(d)

It can absorb a large amount of heat energy from the car engine

without raising its temperature significantly / coming to the boil

Total

Question ’ Answer

22 (a)

1 kelvin is defined as the fraction /273 of the thermodynamic
temperature of the triple point of water

At 0 K, molecules have minimum kinetic energy/ minimum
motion

(b)

pV is only proportional to T if T is measured in kelvin

©

(i) | Total volume V =3.00 + 4.50 =7.50 m3

,/ i
n=pV/RT =1.10 x 105 x 7.50/(8. 7% 29,0~
: Srid
=339 " ¢

P e —
- )
(ii) | Number hf ) reg

a.irs constant
Tf (0 L3,/ (8.31x253) + (p x 4.50) / (8.31 x 313) = 339
o9 »=
WA « (0.0119 +0.0144) = 339 x 8.31

p=1.07 x 105 (Pa)

7

Total
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Question ‘ Answer

23* Level 3 (5-6 marks)

A clear and logical description of star evolution
for both low and high mass stars, with clear
explanation of what provides stability at each
stage.

The answer shows strong understanding and is
in a reasonable order and structure. The ar.=i. |
includes appropriate details, with e: =z Ice | :/ o
where applicable. A

=
Level 2 (3-4 ma &5) 1 Ve ~

Adescrijin a "‘Ln/évolutlon for both low and
° 1% W vadtars plus an idea of what provides
1199 ab .1ty at some of the stages.

w W, answer shows some understanding and is
ordered in a somewhat logical structure. The
answer includes details that are largely
appropriate, with some evidence where
applicable.

Level 1 (1-2 marks)

A jumbled description of star evolution for
either low or high mass stars but little idea of
what provides stability at most of the stages.
The answer shows limited understanding and is
unordered. The answer includes details and
evidence that are inappropriate to answer the
question.

‘ Marks ‘

Bl1x6

Example
Main s¢
1. Fus
2.  Rac
gra
Low ma
1. Bet
2. Hwt
3. Gre
4. Inc
5. cau
6. Oul
recd
7. Pla
8. Wh
9. Ele
gra
10. but
sal
ngh nie
1. Re
hye¢
2. Fus
3. ins
4. Sta
5. lea
6. Ne
7. Ne
gra
8. but
SO
9. Ot

Total

9 — i —

6

xof

Questio Answer ‘ Marks ‘

24 (a) The displacement of a line in the spectrum of a B1
star/galaxy towards longer wavelengths / the
red end of the spectrum because the star/
galaxy is receding
(b) (i) | Away from us B1
(if) | AA/A=v/cgivesv=(AAxc)/A Cc1
=1.1x3x108/656.4
v=5.03 x 105 (ms1) Al
(iii) | 68 km s-1 Mpc-1= 68 000/(106 x 3.1 x 1016) c1
=2.2 x 1018 (1) | A1
(iv) | v =Hod gives d = 5.03 x 105 /2.2 * 49 f’S/l ~ 7| c1 | ECF(b)
&
d= 229X1023/9'§ g f’slj C1
d=24: A/\Z« /"’A Al
” = Lo Total 9
7,
d co'(,\o
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