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Materials

For this paper you must have:

e a protractor

e aruler

¢ a scientific calculator

¢ the Physics Equations Sheet (enclosed).

Instructions

e Use black ink or black ball-point pen.

Pencil should only be used for drawing.

Fill in the boxes at the top of this page.

Answer all questions in the spaces provided.

If you need extra space for your answer(s), use the lined pages at the end of

this book. Write the question number against your answer(s).

e Do all rough work in this book. Cross through any work you do not want to be
marked.

o In all calculations, show clearly how you work out your answer.

Information

o The maximum mark for this paper is 70.

o The marks for questions are shown in brackets.

e You are expected to use a calculator where appropriate.
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| Do notw

outside |
Y Figure 1 shows a longitudinal wave. jlj

‘ Figure 1

e
L)
Lale .
HRR, .
>

[Il What do the labels A and B on Figure 1 represent?

Choose answers from the box.

| [2 marks]
\ amplitude frequency rarefaction reflection wavelength
[
‘ A IML?N}M
i B Um\b\c\“’n
, B)
\
|
i
l
i
|
|
|
|6l aied oo = = e _— = e o
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Do not w
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[0]1].[2] The wave shown in Figure 1 has a frequency of 4.0 kHz | box

\
Calculate the period of the wave.

Use the Physics Equations Sheet.

Give the unit. ‘
[4 marks] |
g): Go k la =z Lo xi0 e - Looo H2
1 =" = few=  9.00005 RConb s
| d “000
i N
|
\
| |
‘ Period= 0.00015 Unit S
|
} Question 1 continues on the next page
|
| |
} |
|
l
| |
| i
! |
‘ l
T o T S S 5 ra |
Turn over »
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Sound waves are longitudinal.
Figure 2 shows how the speed of sound varies with the temperature of the air.
\ Figure 2

360+
[ 355 .uﬂi
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| Do noty
Use the Physics Equations Sheet to answer questions 01.3 and 01.4. e
' [0]1].[3] Write down the equation that links frequency (f), wavelength (A) and wave speed (v).
' [1 mark]
V= ? }
Y f
|
' [0]1].[4] Asound wave with a frequency of 300 Hz travels through the air.
The air has a temperature of 28.0 °C
|
Determine the wavelength of the sound wave.
Use Figure 2.
[4 marks] |
i vz A8 ns e e ?iw g2
‘ —— . s j A
|
1
|
| v=_{\
- o e | WY
VW\I‘VJ X 5 — - l \ m
J « 300
‘ Wavelength = s 1€ m 1
Turn over for the next question
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|
|
|
1
| |
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S S e — o . - | Do not w
‘ Figure 3 shows competitors in the wheelchair race at the London Marathon. | ooxs

i The distance of the London Marathon is 42 000 m 1

| Figure 3

06 1B/M/Jun22/8464/P/2H
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| Do notw

| outside e

Use the Physics Equations Sheet to answer questions 02.1 and 02.2. |  boxn

|
|
|

[0]2].[1] write down the equation that links distance (s), force (F) and work done (W).

W= Fs

[1 mark] ‘

‘ @ During the race competitors work against air resistance.

The work done against air resistance by the winner of the race was 3 360 000 J

Calculate the average air resistance acting on the winner of the race.

‘ [3 marks] ‘
| W= Fs
| =3 - _ |
| Fevi S 4 3 te 00w 2 W0
3 L7 200
1
1
Average air resistance = {O N |
| Question 2 continues on the next page
|
i
|
i
| |
r 1
‘ |
| |
el by el o = |
Turn over »
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Use the Physics Equations Sheet to answer questions 02.3 and 02.4. | box
|
J !
“ @ Which equation links distance travelled, speed and time?
“ [1 mark] |
Tick (v') one box.
| 4
! distance travelled = speed x time
time = distance travelled x speed \
|
speed = distance travelled x time ‘
E The distance of the London Marathon is 42 000 m
The winning time for the race was 5600 seconds.
Calculate the average speed of the winner of the race. ‘
[3 marks]
_ditone = Sfem& v time
| A £ \/ X E ‘
| vz o4 Ulepd . 25
1 5600
[
Average speed = e m/s |
|
|
1
E
|
i
|
|
|
|
}
| iy Sy ST J
L
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| Do nc
outsi

j E Explain why the speed of a competitor changes during the race. [ Th
‘ [4 marks] |

RA{'_,M, erps  Ponks _JLL oG H‘( |
‘Sf“‘ ddj 4 HE @M

,Jo/\@)mp\g ot He et H, compet o

j uwll occelemtbe 2 \n(Ra S “1(5’ SIDQEJ‘ /HSO; at |

| 4'%) fo(n’r Aw?) “*4 e -i&_MfM_ “

' — blpe teming  ther ek Aecwoxo. |
f The (9ol Moy ‘r)o} e ok Loy |

7

H\l (moe_mrou' .leQgL mg inwel% 30.',m

|
I | o |

i douwnkill,  They ko moy ok o poclae, e
‘ So therr SfmJ Wl Beeeoys J |

Turn over for the next question

‘ |
— o < — —_— et |

Turn over »
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= - - . — 3 Do not vy,
outside jo
} Figure 4 shows a child playing with a toy train. boxx

Figure 4

|
|
|
The train is on a bridge. i
1
»
|

When the child lets go of the train, the train rolls down the bridge.

[I] The momentum of the train at the bottom of the bridge is 0.216 kg m/s

i
|
|
mass of the train =180 g ‘

Calculate the velocity of the train at the bottom of the bridge.

|

I

\

Use the Physics Equations Sheet. ]‘
I

[4 marks]
M=l Hog= S0 ks |
J Z, g
“'): my rantom = Mass x Vziogb |
et I~ R A [ S
m 9 (%o
Velocity = L2 m/s
. |
A
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|
|

|

[0]3].[2] The train collides with a stationary carriage on the track. | box

Explain why the velocity of the train after the collision is less than it was before the i

collision.

Use ideas about momentum in your answer.

The

1"

| Do not w
outside

|

[4 marks] |

LD"&\ Momantom in Hd. (oll,5 00

ku Yiueen U\L ha.‘ A o Orvg  w

|
\
|
[

tonseveh . oy P tle  toncene b %
the

momente, . Dw\fn H\m CD“L\tbﬂ ;
Mamenta 6\ J H« (arflooe  Incres 2o

W-w.?w JH&L moventom 6 EJL {”mm Agmzm@;‘

74

Eeco.no& Memtbom = Nm—s‘jx \Eloclfu, Hw.

Velo cA:) ] | T TR AT Lo :

Turn over for the next question

|

L

Turn over »
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f | Do not
‘ A teacher demonstrated the motor effect. e
Figure 5 shows the equipment used. J
Figure 5
Current-carrying wire f
|
|
| \ |
|
‘ Magnets J
| |
? m Explain why there is a force on the wire when there is a current in the wire. |
f [2 marks] {
‘ g |
1’ Thw %) o Mo.a/w}r (c D.qlA du {Zo i
|
2 “E&\fmmm jnz}_ . Tee  abo |
| m\ma&m e p(eJ D/ ollece ) LJ Ha, (rrof m |
| o ely il mm}( Jilsy_retoacs
| Cawdly o 3[“2 .
f @ Explain how the direction of the force on the wire can be predicted.
} [3 marks]
/ Ve must e HQm.'na v lag Ld fide i
’ ?'auz Y ow ol'my 1n H« Alre et o, ;
' |
| E Lﬁ uvl? 'A |/I2).0 O’A P\d(p J 0w i
’ SeCarh pmj N, in “«l fuechon 4§ |
( tle (ured The tal |
/ He Maockon 6 He b, {
Ry 8
| |
1 ‘
A W et R b RPN L T

0
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| Do not write

| ide th

} [0]4].[3] Figure 6 shows a simple electric motor. v
i :
| Figure 6 |
| |
‘ : l
1 Metal wire Gl !
|
| |
! Metal support — Magnet “
| |
| |
b Tape t
| |
i
|
i
Explain one way that the motor could be changed to increase the rate at which the i
coil rotates. ‘
[2 marks] i
e  Could NRaSe t LIL wrah  in ( l& l
Coil 1) Would tens N Jﬂo(dz_ |

on HAL ¢ o.\, Buun t) {:L.L Mto &(ﬂz,d ol
7

Turn over for the next question

|

L : |

Turn over »
143
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A student investigated how the colour of a surface affects the amount of infrared
radiation the surface absorbs.

Figure 7 shows the equipment used.
The two flasks are painted different colours.

Figure 7

Infrared lamp Thermometer

Black flask

White flask

This is the method used.

1. Pour water at 20 °C into each flask.
2. Place a bung and thermometer into each flask.
3. Place each flask in front of the infrared lamp.

4. Measure the temperature of the water every 30 seconds for 10 minutes.

[0]5].[1] Explain two improvements to the method the student used.

[:’,marks]i
1_ One {m(‘umm~ PR 0 P e | e
Ao would be Yo plae  ench Jlosk He sae

Arst one o Mo lomlD ‘ T raony  the l'nhmlb
) lhnbm,NA fohinhen (0 Gloat Won eoach 3|Mk 0 Hﬂ
2JA‘noh~v l'm?(o\l(mw% o ulh L{ bo ue

L vduesn 8 unteo. This & becanc
e ol ofalts b cale ot uhd
LL«L wote E&m?m&m@ [n o

|

Turn over »
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Do not write

Figure 8 shows the results for each flask. mﬂim

Figure 8

Temperature 4
in°C

White flask

15 Pt e e
0 100 200 300 400 500 600 ‘
Time in seconds x

[0]5].[2] Complete the sentences.

[2 marks] |

After 100 seconds the temperature difference between the black flask and the :
|

white flaskwas F.5  °C

The temperature of the white flask stopped increasing. The temperature inside the

black flask continued to increase for a further Q—L‘ 0 seconds.

\
|
i A , 5

12
1 6 1B/M/Jun22/8464/P/2H
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Iva—_—-_“ A1 9] 10§ e e e ot o el Do ot write:
utside th
[0]5].[3] The initial rate of absorption of infrared radiation by the black flask was greater than i -
the initial rate of absorption by the white flask.
l
| How does Figure 8 show this? \
[1 mark] )
\
g '
, | Te  black \?L&slc ling. has o 3&939/ %
5 codvent |
l
\
|
[Z] Explain why the temperature of the water in the flasks increased and then I
became constant. ’
1 [4 marks] |

| The \?\Mks obsok  inJiard @dioden , od |
Eny \llv Qm/gj b HJQ So/rowé.'/\?}) j In&:’o\‘:.} $ ‘
e ole 9§ obsorghon 8 M infiosh rohinten
v S(U)M/ W te J fote 4 Yoz tionse
2 Swou,nﬁl’ngs 17 ; e ol &

tn 0L Luth o fempuoko J 6\ E
aalt  He e 4 28/ : thom[luJ b {le

. ; o) !

Swio o % R S | TR % hmﬁrg "
b H&ny g\aslc) il ‘cm'wm remains U @nshet |
QIM Huo Po.'nl\, ;

Turn over for the next question

e

v

Turn over

L
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| Do not write

| outside the
| The distance a car travels during the driver’s reaction time is called the | box

i thinking distance. 1
‘ i

" [0]6].[1] Figure9 shows how thinking distance depends on speed for a car.

|
‘ 1

Figure 9
| 25 1
HE T
; 20 - |
\ ,
1 Thinking 151

distance
in metres 10

|

! |
1 |
6 (50 1 0 1§ S !
|
i
|

|

| -
51 s
EiH

|

| | |

l 0 T Al T T )
\ 0 5 10 15 20 25 30 35
' Speed of car in metres per second

Determine the driver's reaction time.

Use the Physics Equations Sheet.
[3 marks] |
A‘s¥ me < 3{)23.§ oc H/M
L m = adomis x time r
RN\ Jahe ke 2 c 0.3
\!
N \7 30
Reaction time = 0. 3 s l
l
|
Question 6 continues on the next page !
|
|
1= T |
Turn over »

T
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' [0]6].[2] Figure 10 shows how the velocity of a car changes during braking.
Figure 10
30
261+

| 201/

l Velocity in :

‘ metres per 15- s

| second /

| 104 / |

| 54 // 14

i /

| 5 / |

i o AL SR

Time in seconds
Determine the braking distance of the car.
[3 marks]
AY.Y3 Sg'uma 6 met pran
ngh b ?uA e 0L 3 (a{JL\
App co stlomotels i Saparen
I J I
425z 46m
Braking distance = L&G m

|
1

| |
|
{
|

| |

| e e e e

MR

o T i
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“ | Do not write

—

[0]6].[3] Explain how the gradient of the line on Figure 10 shows that the resultant force on the | e
car was not constant.
l [3 marks] |
The galied  w T e ;
Fore Vo firectly  poporkional b |
<J Lt : |
_acelobon, oh He occtlaben w» |
bl ottt o s bhat b
\PO(Q w__alsa b cnslont. j S
(| 9
1
}

Turn over for the next question

Turn over »

21
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T o e SN MR D S i e i i Do not write
oultside the
box

—
n Figure 11 shows a stationary apple hanging from a tree.

1 The X marks the centre of mass of the apple.

Figure 11

|
E
F
|
|

[0]7].[1] Draw two arrows on Figure 11 to show the forces acting on the apple. ‘
[2 marks] |

Question 7 continues on the next page

|
l
|
|

L

Turn over b
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—— = S — - —— R T S o i ~ | Do not write
| outside the

[0]7].[2] Ittakes 0.50 s for the apple to fall to the ground. box

|

" The initial velocity of the apple is 0 m/s
|' acceleration due to gravity = 9.8 m/s?

|

Calculate the distance fallen by the apple.

Use the Physics Equations Sheet.

[6 marks]
o =" 4y
¢
AV= o=t
Ay: 98vo5=: L.t ms
D=yl e O Sl vz 4 9 m

Vl SeaE = LS
Leg? ot 9 0 4.9 S

SE 2w PN ss w.9/2¢%3 < 17,
by J be 3 iZ\} Distance = 1.2 m

L

T T T T T T B S T e e T
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BRI RSy T TS N B ) i i S | Do not write
@ In Question 07.2 it was assumed that the acceleration was a constant 9.8 m/s? b
Evaluate this assumption.
[4 marks]
As  the m[)[[)ll falls e ai rwiioe
i nerton . Thiefe b
___NQulient foce Ao un wolls [09) Haz Qolplz
1nCR 0S|, Tha Means H@ occelony o
will also Ae robse .”\RM J')(Q ocelvat con |
v not onStont »  So A v el o f
SQQA— LT A e B O SN el
|
I
l
|
END OF QUESTIONS
'
i
1
|
| |
L |
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