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Do npr write
Answer all questions in the spaces provided. ™
10]1 Figure 1 shows an electric super-car,
Figure 1

01 I The battery in an electric car needs to be recharged.

Suggest two factors that affect the distance an electric car can travel before the
battery needs to be recharged.
[2 marks]

1 L@fiﬂ% be L.aH_vjk
l
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3
Do not wrile
Use the Physics Equations Sheet to answer questions 01.2 and 01.3. i el
10]1 rﬂ Write down the equation which links acceleration (a), change in velocity (Av) and time
taken (1),
[1 mark]
0 = ﬁ\ \ / L
" = . . . )
01 |.E The maximum acceleration of the car is 20 m/s?.
Calculate the time taken for the speed of the car to change from 0 m/s to 28 m/s at its
maximum acceleration.
[3 marks]
o= Ayfte o o
Tovae W-aft - S
o= 2%/¢ - 1¢/20
I N N
Time taken = L. l+ S
Question 1 continues on the next page
Turn over »
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0(1]. 4 \ In a trial run, the car accelerates at 10 m/s” until it reaches fits final velocity.

distance travelled by the car = 605 m

initial velocity of the car = 0 m/s

Calculate the final velocity of the car.

Use the Physics Equations Sheet.

| [3 marks]
L\\i,,m\ v(!‘Q(__J‘) )1 - (uml.'a_\_ _dglq.j}l z V¥ s 3%
NN 2 L ey S
vi- 0% = 2 x 10 x bob
. ~vt= |Uo0 o B
i V= figioo = U0 my;
Final velocity= 110 mis

W
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Do npr write
Use the Physics Equations Sheet to answer questions 01.5 and 01.6. Al e

mm@ Write down the equation which links distance (s), force (F) and work done (W).

[1 mark]
W= Fg

EI“ 6 ' When travelling at its maximum speed the air resistance acting on the car is 4000 N.

Calculate the work done against air resistance when the car travels a distance of
7.5 km at its maximum speed.

[3 marks]

 §2 36 km: F500

Wz Fs = __L*OOO % 36 00

-~ = 30 000 000

Work done = 3 a apo 000 U 13

Turn over for the next question

L o
05
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: Do npr write
[0]2 A student used a ray box to shine a ray of light through air into a glass block. m:;gf e

The student investigated how the angle of refraction varied with the angle of
incidence.

Table 1 shows the results.

Table 1

Angle of [nC|d;a;_c_e_|n d_egrees | “A-ngle of refraction in degrees

- 10 5 -
' 20 1_0

| 30 o 14

B 40 19 _
| 50 23
| 60 26
| 70 28 |
|' | 80 29 i

EIZHI] Describe a method the student could have used to obtain the results in Table 1.

Your answer may include a labelled diagram.

[6 marks]
FNSHJ , plaw o qiess black  on 4 {2
6 Qapi~ ord doy acomt  th
JL L I 3
Lgt k. - Uf&. L S (CLJ {)Q x E) ]‘\Q

N 'M bl Cauh He alss bac .
| P’\mriajj ‘J ULM {“LL foj ﬂjlljﬁ Lntvs

i
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Do nat write
outside the

oM Om vqeo  flam the glay Lw. e i owe la i box
l’“ l)cx o) y 0un j“ Noinks b Show ? h
f P

E\ “ LO*‘ \ d h) H\-‘Dlu)J\ l- tl)(’( D‘(ﬂw j) ﬁ_'}f_rr‘-n\!

ok ’Po Bijauu t fle i.wfor:_ (it a Frahorw’

L moswe  the o (a‘ 6) in QGlipy,  oh }f_auw..
ﬂc reat bl pebhol L.)\ Sh {
wem en ,,3 i~ Lacens? e
m()]‘ L 10 5€ji’€25 each tmw | up uathl 10°

:@ @ Figure 2 is an incomplete graph of the results.

H'L (o bex  a¥

Figure 2

0 10 20 30 40 50 60 70 80
et i b

Complete Figure 2 using data from Table 1.

¢ Label the axes.
» Plot the remaining data.

e Draw a line of best fit.
[4 marks]

Question 2 continues on the next page

H"m mﬂ ‘"I |"| Turn over »
07
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8
Do naot write
e . g 0 th
02 H.’! } Complete the ray diagram in Figure 3 to show the reflection of light from the surface Coox
of a plane mirror.
You should:
« draw the normal line
 draw the reflected ray.
[2 marks]
Figure 3
Incident ray
Ta S 7L
| ’““L"“ll" II‘ IB/H/Jun22/8463/2HR
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Do not write
".r.o ]_ﬂl 41 Two students investigated the reflection of light by a plane mirror. il
Figure 4 shows the different equipment the students used.
Figure 4
Method A Method B
Mirror
Protractor
\ ]
{ |
,f
!
|I |I
|r | Il
|; |II| II.|
| Al
= f_ N N
S
' Laser i s
Protractor drawn on paper Single slit Ray box
Explain two ways that Method A is better than Method B,
[4 marks]
1 Method A o bebby becan P bonk o

t? (N QR Hv\ C‘“J'.."Jfofj} Nhu\-. _ Méony _Lz‘l: _‘-'?

B S, X k2 lapnbom

_More & ccuolte
_Rffay, e o B
2 ["a bk A v also kiby  hecaunt
___ll: b _L_oj_ c*).gaon'l“ diveqe . femn ~j = Hu}_.__
;\}t s qssler o "-.gag& PQ.&J@ 5]L .
: g \‘ & P—
tle (o ._ i \J 16
ﬂ\j
Turn over for the next question
Turn over »

L
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Do not write
PR e i ; aufside the
03] Speed limits on roads increase safety.

box

03 ]E] The braking distance of a car increases as the speed of the car increases.

Give two other factors that Increase the braking distance of a car.

[2 marks]
1 NG (o6l ot s B
2 l‘mL (onbtan 6\ £ rgnky . -
\
0|3 @ Explain why the driver’s reaction time affects the thinking distance of a car.
[2 marks]

_TL.‘ \C 3 &Q&ﬁv’i & Y thc < :\_F QQ& X E:.»"'Q :

L

J\.S M€ ans HQ_ i [ng&/ﬂc [€6.CH on i{‘ilf*‘@

e |;,njf/ H« Astora i

IBH/un22/84632HR
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Do not wnte

10]3 ]». 3 | Scientists have investigated how drinking alcohol affects a person’s reaction time. ours;g: "

Figure 5 shows the results of the investigation.

Figure 5

40

35

30

After drinking alcohol

Number
of people
20

15

10

0 ] i .
0.0 0.2 04 0.6 08 1.0 1.2 14
Reaction time in seconds

Which of the following conclusions can be made using Figure 5?

[2 marks]
Tick (v') two boxes.

Every person's reaction time increases after drinking alcohol.

Mean reaction time increases after drinking alcohol. .E

Some people's reaction time is not affected by drinking alcohol.

The change in reaction time is not the same for all people after /
drinking alcohol.

There is a smaller range of reaction times after drinking alcohol.

Question 3 continues on the next page

M Tumovr >
11
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Figure 6 shows some speed cameras on a road.
The speed cameras determine the average speed of cars on the road.

Figure 6

Not to scale

03 ].E The speed limit on the road in Figure 6 is 20 m/s.

The cameras in Figure 6 are 1.5 km apart.

Calculate the minimum time it takes to travel 1.5 km without breaking the speed limit.

Use the Physics Equations Sheet.

[4 marks]
8iskone  x L5 km = I50p0m .
Astne S Speed X brwe
1900 = Lo x t
ks Wopfins b _
Minimumtme= 19 s

M
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) Do npf write
!_01 3 u.{ 5 | The average speed of a car between the cameras and the average velocity of the car A
between the cameras are different.
Explain why,
[3 marks]
V*;\-‘f.’\l V) o Veclor . of Spach
- < o~ \} ; A
N Seal, Ve Coune ﬁi loab
W ot ot fn?_;jh* e s Wil
J
(Jnyax B\‘"\? (’.f“_m . TLI.) Means H«a bnei 0(-f‘9
o . i = | T i
khm*"g LZL:\M Ve he -’r] S5 F,r--“lw_ r’.‘ﬂ.s«;jm-“o,é;
i T ] - _ ~
o At oo J Whe rg 0% S,r_z b Ml oy 1
; <
maan, Lod<
-.__J L]

Turn over for the next question

Turn over »

i
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Do not write
- . ida th
04 Hailstones are small balls of ice. Hailstones form in clouds and fall to the ground. r
Figure 7 shows different-sized hailstones.
Figure 7
- » }
- 1 1 - (. ‘
i g% o w
A hailstone falls from a cloud and accelerates.
EE Why does the hailstone accelerate?
[1 mark]
T hadstone  8cceloates becawe Chere
v b N sultont F-u:‘uz, &(_Magj. .
\ -
_]—O__EE The hailstone stops accelerating and reaches terminal velocity.
Explain why the hailstone reaches terminal velocity.
[3 marks]
_As _HQ U.JE,[O Csﬂ} 5\. _t]\i_ [‘.:11\ Stong
: - \ k .
LN (e AN e So 1‘.&0*2\ L"- 0 st o
Yhis — cantinues wobl bl aie Moclae
1
beComes : fmiijtl_\t; e q bt ﬁ'j_ the halstan.
: 1, . i -y
At Hio _Fﬁi_ﬂl_f_ U‘V- B % Tl o
,?MLL Y] __&%»Lef_\_ tﬁ _3el0.
Turn over »
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Do nat wrle

A scientist investigated how the mass of hailstones affects their terminal velocity. R

Figure 8 shows the results.
Figure 8

35
30

25

Terminal 0
velocity in
metres per
second 151

10

0
0 5 10 15 20 25
Mass of hailstone in grams

@ Why does terminal velocity increase with mass?

[1 mark]
Tick (v') one box.
As mass increases the cross-sectional surface area of a hailstone
increases.
As mass increases the volume of a hailstone increases.
As mass increases the weight of a hailstone increases.

e

IB/HJunZ2/B463/2HR
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O not write
[ 1 1 s i . 5 qulside |
04 4 Explain the difference in the maximum kinetic energy of a hailstone with a mass of ’ Fi}jz "
10 g and a hailstone with a mass of 20 g.
[3 marks]
k (Ta" \’ L ‘\}/"-V'n.“) ,tkl:\: ‘I':..t;) 0] E*"'i h’;
J . : -
Moy od Ut’\c\’_},} . ths (a, be  Seen n
L, W ' , :
L le Z n g AS N4 N (re 052
Y At)t{: ‘{:j-‘t ta;m__f,-« 5\ Wlac .;' R k"“'}t(.
\C.\‘ fgf_flﬂ-'r}o{l, t} m&&_\,, oo P_,F)"fg'\i
[} j
to \,c *J So a5 mMoss ésw_r_iu_ ke enuy.

p‘l 3 f‘e f’-]_{y\r Agu‘h‘e{l’ y
[ _— ; ; ;o
|04 @ The kinetic energy of a hailstone is measured in joules.

Which of the following is the same as 1 joule?

[1 mark]
Tick (v') one box.

/

1Nm

1 N/m

1 Nim?

1 Nm?

Question 4 continues on the next page

L .
17
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Do not write
Figure 8 is repeated below. Uurigi &
Figure 8
35
30
251 —
Terminal 0
velocity in
metres per
second  195]
10
5_
0 .
0 5 10 15 20 25
Mass of hailstone in grams
[0]4].[6] Ahailstone hit the ground at its terminal velocity of 25 m/s.
The hailstone took 0.060 s to stop moving.
Determine the average force on the hailstone as it hit the ground.
Use information from Figure 8.
Use the Physics Equations Sheet.
[3 marks]
- Fa ™~ I“f’? .-v k ’ N I
!v_ = ). 0O AN n’r Y _l/Y} «I.Q\f]].\ o
1
LN J
F< mv = Q.ol85 xy 15 = 103y
1
> - 0946
Average force = } 30% N 12

i

IB/HIJuN22/8463/2HR
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Do not write

—s 3 outside the
1015 Figure 9 shows a balance used to measure the mass of five tomatoes. box

Figure 9

MY ¥

0[5 E' What is meant by ‘centre of mass'?

T b g P O_JS B ‘rJ.h e JfLZ Ma s BP fd s
tq B be. Concent toted .

@{Z’ Calculate the mean weight of a tomato in Figure 9.

Use the Physics Equations Sheet.

gravitational field strength = 9.8 N/kg
[3 marks]

Masy {}; ]-';' th Mob oln < 0. Lf ZL: ) Im ;r.:{r-'t q

| R 9 ~ g9 %
W= mgq = ( ubhldy X q b O 5§20 .
ke Weight= (. X273 N

20
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Do not write
ida thi
5 \ { 3| The balance in Figure 9 contains a spring that compresses when the tomatoes are Mog:t d
placed on the balance.
Figure 10 shows the spring with no force acting and with a 6.0 N force acting.
Figure 10
M
)
| [5.0cm "
) ) |35cm
) o
X )
_ v P
No force 6.0N
Determine the spring constant of the spring.
Use the Physics Equations Sheet.
[3 marks]
F=kx .oz keux R
s 50-35% (3w = 0.015,
Lo kx 0.005 |
K= 6o /00 Yoo Nim
Spring constant = __L_}_C [318 N/m
E Explain one property of the spring that makes it suitable for use in the balance.
[2 marks]
] . ] H . s
e SpL "rt\ Q¢ Pu moJ ¢ la shiesll ey R0 L-;"
wl abdn Yo B ougnel T lagh
h | he - ta v IJu (L2 20 Li._,‘,_ ) jﬁi'\" e 3\ - .
Turn over »
IB/H/Jun22/B463/2HR
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0 6 | Galaxies contain billions of stars.

10]6 [ 1 1 Compare the formation and life cycles of stars with a similar mass to the Sun to stars
with a much greater mass than the Sun.

[6 marks]
_ \

AV clan J‘“ mon & Clovh  d a0s
o J

nk‘ A\A \ L‘ 0 6.V 1 . s Gl

I s ™ :
Yinkoy ks VY ? ’ j

0 " YFONY gr ; ) .4 Ju.‘.cr_ N,

| here % \J‘J---‘l on €] Small fucle,  obs

t\d\)u N (e ) ; Suth - T‘l” AN i"fl av L(IM

Tle rex 't SL&:}O w H( Ma.n S
Wpenc. dha o o steble  puish bhe
3*’&1;#& oot Yoray olcm:, Hu Sk ol
Vora, do b .IF _ Ez/ e
Whe o uke  He
o ke ks UQ_ poth 4 Egkeos J Shoss
wi{% ble | Sov S o HA{ San  2x _f}g'ﬁ
Y o lewe o mA gt ukes  lugs
~Skas [arzuw 06 relh Su]w 3.@1‘ oA
%jm‘- Hgn_ — Le_tcm White fluaip -
Contract.  shos mad b TLHW e
S lare  spernomy ke ? Sﬁt Aarwr
hike 6%1&!?) Me, Cool b l ke ’5”‘”};5’
bk Suf woyee Lo e & Mo Stev
o o Ll&ckhoh,

<ize id Sor

W
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Do not write

The points on Figure 11 represent galaxies that are moving away from the Milky Way, 5%

Figure 11

Each arrow represents the velocity of the galaxy relative to the Milky Way.

E@@ Light from all galaxies represented in Figure 11 is red-shifted.

Describe what is meant by red-shift.
[2 marks]

J‘ﬂ-l!\ SL'»H Y H’" OLanA (N [0 in
LM%@L\J ﬂ_ ‘.’QU p(m,- ol ox2s “m& b
{

J
MO yng ooy [iom 1%
g, |

E Explain how Figure 11 provides evidence for the Big Bang theory.
[2 marks]

The  goloxes P«f?iw J‘fam_ e milc ufj kw_
LLQ (wj“mﬂ o0 So o my J Tl
!m it Vhis bayiors ot ok~ Some pou,
all o) 8020 sbuted A Ue sen paot.
[0]6].[4] Sometimes scientists have to change theories about the universe.

Give the reason why.
[1 mark]

T‘&r’f m.j L\L L( Nean w.*.djﬂ(.‘-l ul'ndl
ntrabch Uu Gwront  ndbed "

Turn over »

L
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24
Do not write
[ : y ; ; outside the
0 ]_7 } The National Grid uses transformers to change potential difference (pd). box
Figure 12 shows a transformer,
Figure 12
A B

Input

= 1200  Output
pd

=i turns pd

[2 marks]

@ There is an alternating input pd of 230 V.
Determine the output pd.

Use the Physics Equations Sheet.
[3 marks]

=

L) V0 T 7100

= B —t : ] I
EUA Ny V\ 12 00

w< 30« 200 < 1330V
._-‘-—-‘-—""—‘---_«
— B | I - o M _ S

Qutput pd = ’ 3XO vV

L

IB/H/Jun22/8463/2HR
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25
{_0_[ TM 3| The input pd causes an alternating current.
Explain why there is an alternating current in the output when the transformer is
connected to a circuit.
[3 marks]
-”‘\' allenn 0 (wrrgM Coun d‘rjmj b
T | g
é)m \d O/ Dunh Q flirma.j Col . 9 (reotes o
mqa-"d e 8‘('5 Hwa'f dnrjiﬁ Birech on Y “"Q
Cork., S i, on ol *-vmﬂn/w‘c} foirb.l A
£A0Q 0\( 05y ¥h H‘Q ie,gm&&j coul y "_Mv-j_
LS S o.\l(mﬂinﬂ g S ]
Question 7 continues on the next page
L
25 IB/HAun22/8463/2HR
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Do not write

Figure 13 shows a large cable supported by two wooden poles. The cable is sl e
connected to an electricity supply.

Figure 13

o<

[ Earth's
F* magnetic field

/ | Current = 50 A ‘
| I

07 E There is a force on the cable due to the Earth’s magnetic field when the current is in
the direction A to B.

What is the direction of this force?

[1 mark]
Tick (v') one box.

Down

Left

Right

Up

i

IB/HIJun22/8463/2HR
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Da not write
] uts! ]
[_0 ]_?_ -9 The cable experiences a force of 0.045 N due to the Earth's magnetic field. ’ ;sogf ;
magnetic flux density = 60 T

current = 50 A

Calculate the length of the cable between A and B.

Use the Physics Equations Sheet.

[4 marks]
> ~ €
6= €ouT = boxio T
ot
S N s
Ls £ L=0008 ; (G
o _S_ - _(59X|D“/( hd -
Lz (5m B
Length = __'5_ . m
|07 ]E State one assumption you made in your calculation.
[1 mark]

vlLaJrTfio | W(E o e le\.{__m%h_ _Eo___ e [
v&3 P ?l- >

Turn over for the next question

Turn over b
2 7
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Da nat write
EJ__BW Diving bricks sink to the bottom of a swimming pool. Meﬁi o
Figure 14 shows a diving brick.
Figure 14

Swimmers practise diving to the bottom of the swimming pool to pick up the
diving brick.

. Explain why the forces on the brick at the bottom of the pool cause the brick to be
stationary.
[3 marks]

L M.FH"'_")'- el o HA{L_ G!l(k . Lﬂym\

ontoc b J)ﬂm olse ochy upu ofly “‘g ﬁﬁdé_
TLL D 01 ﬁlu {3 HLL th“ » EC}MA
EO } u/w UﬁlL.:‘u./)l — QLU) L-Q [bf!‘f‘t\\ (mk*o{'*

I |
]D."A_A ‘ = E_{_u\vx _H«l_ - Pﬂfdfs ord Ln\mu&)
HM Moy H‘L Ef__i__t_i_i( S*f'ji Stat r'ovo:ﬂj_

‘ ||||uzml‘aﬂ| ‘“‘ 1B/H/Jun22/6463/2ZHR
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MB} 2| When the brick from Figure 14 is at the bottom of the pool, the top surface of the brick
is 2.50 m below the surface of the water.

The force acting on the top surface of the brick due to the weight of the water is
637 N.

gravitational field strength = 9.8 N/kg

Calculate the density of the water in the swimming pool.

Use the Physics Equations Sheet.
[6 marks]

Ve rad B Guju ﬁ“ﬂ fe !fﬁ 2 m\ﬂ\%

_.AM.:_P;(M x 9¢m = 026w yO iDm= vava vl
D.oi5m

_P&S)Lq B _&)2 T (:Q_i)_\l < 1649p NIm2

. A 0025 m* ]

NO;& WR Lvm H«z FNSRW o Ha gmk} e,

o w92 hop g (oo < by x 48 fansy)

-—

|

- W/ he = 15490/25x 9.8 (040  fafmd
B ey = 1040 i

Density of water= |0 ko kg/m®

Question 8 continues on the next page

MR .
29

IBMHIJunZ2/8463/2HR

Do not wnte
outside the
box



mmerevise.co.uk

30
Do not write
' ; . . ) ; outside the
@E. 3| Professional divers are trained in a very deep swimming pool. box

Ll

The density of the water in this pool is not the same as the density of the water in
Question 08.2

The diving brick was dropped into the very deep swimming pool.

When the brick was at a depth of 2.50 m, the force due to the weight of the water on
the top surface of the brick was 618 N.

Figure 15 shows the diving brick at the bottom of the very deep swimming pool.

Figure 15

499m

B '.____ =

IBMH/Jun22/8463/2HR,
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31
Donq: write
Determine the force due to the weight of the water on the top surface of the brick o e
in Figure 15.
Use the Physics Equations Sheet,
Give your answer to 3 significant figures.
[3 marks]
F= pA= h 4 A
"By l!i‘l ﬁ* 2‘)0 . c = -
Far bre RN & L‘ﬁ.f'g{).{,‘ﬁ\n F& - L\a
F r L'\\i( QA uqq : = - T ) T
: e hpy 3L_AL LTS |
tﬁ = Fy x__l:i = 613 x Wy p - 12336.2¢ .
h a  Force (3 significant figures) = 12 3 no N [ 12

END OF QUESTIONS

L

IB/HJun22/84632HR
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