PhysicsAndMathsTutor.com

AQAF

Please write clearly in block capitals.

Centre number Candidate number

Surname

Forename(s)

Candidate signature

GCSE
COMBINED SCIENCE: TRILOGY

Foundation Tier
Physics Paper 1F

Wednesday 23 May 2018 Afternoon Time allowed: 1 hour 15 minutes

Materials -

. For Examiner’s Use
For this paper you must have:
e aruler Question Mark
¢ a scientific calculator 1

¢ the Physics Equations Sheet (enclosed).

2

Instructions 3
e Use black ink or black ball-point pen. 4
5

6

7

¢ Fill in the boxes at the top of this page.

¢ Answer all questions in the spaces provided.

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

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

e The maximum mark for this paper is 70.

e The marks for questions are shown in brackets.

e You are expected to use a calculator where appropriate.

¢ You are reminded of the need for good English and clear presentation in your
answers.
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01 There are many different energy resources.

will not vun

[0]1].[1] Whichtwo energy resources are renewable? owf

Tick two boxes.

lants — can
growmor®  Biofyel
fossil Coal
fuefs
Gas
Noural
procass Geothermal

{he elements Nuclear fuel
used qs the
fued will run out

[0][1][2] Some non-renewable energy resources are more reliable than others.

Which statement correctly describes a reliable resource?

Tick one box.

¥ It does not burn fuel.

v~ Itis predictable.

renewable X It will never run out.

% Itis cheap to use.

§
behoves in the way

o expect

[2 marks]

[1 mark]
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. Figure 1 shows a wind farm.

Figure 1

The total power output of the wind farm is 19.6 MW
All of the wind turbines have the same power output.

What is the power output of one wind turbine?

[1 mark]
Tick one box.
2.7 MW 1 turbines in pic‘ruﬁes
2.8 MW v 196 MW _ ¢ mw
2.9 MW !
3.2 MW
3.3 MW

. Give two reasons why people might not like having wind turbines near their homes.
[2 marks]

1 hosy

2 Vlﬂ'\l

v

+ harm birds

+ lower house prites

Turn over »
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. defailed
poinf;

. loaiml‘y

_ Figure 2 shows the electricity generated by different energy resources in the UK

Figure 2
2014 2015
Other fuels Other fuels
2% 2%
Renewables Coal Renewables Coal
19% 30% 25% 22%
+61 -89
Gas Nuclear Gas Nuclear
30% 19% 30% 21%
+29
There are changes in the amounts of different energy resources used between
2014 and 2015
Explain the environmental impacts of the changes.
[4 marks]

The total amount of electricity generated was the same in 2014 and in 2015

PercenJmﬂe O\Emerafed '0\1 wal o{o,Ormscd ’0\’ ‘EﬁL 50 less

fosal fuels WWeLﬁurnf Less Cp, rwieasc’d less Wee,nh@me

N
Jases em;«’-fed eruolf\ means tE&f %lﬂ bal warmih
U \"4

0\ .
U
i

PeerenJrqo‘e qcne/mfeol !ot1 nudear inoreased lo\1 2% seo

More nudear Fuel “used- S0 more nudlear fuel used- So mare

N
hazordous waste produCeo{'

+ tess envicgnment pollufion
+ less oad rain
+ L gas remained the same
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0]2] Figure 3 shows a mobile phone being recharged by a portable power source.

Figure 3

Pprf’ab‘e
dnaHJeV‘

(what type of energy store i in a phane 7

[0]2].[1] Why does the battery in the phone need recharging?

Tick one box. s, food ,Lkemicals
/7 in battenes
/" The store of chemical energy in the battery has reduced.
e *Empm fure,
¥ The store of thermal energy in the battery has reduced.
r‘navinOJ
% The store of kinetic energy in the battery has reduced.

X The store of gravitational energy in the battery has reduced.

Posi‘ﬁ on

Question 2 continues on the next page

[1 mark]
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6
Do not write
. i i outside the
[0]2].[2] The power source provides a current of 1.86 A at a potential difference of 3.90 V box

Calculate the power of the power source.
Use the equation:
power = potential difference x current

Choose the correct unit from the box. loule watt

3 k
g Coulomb ob\maf, / energy (/—, power  [3marks]

C J w

= 3.9V x 1L8bA
- Fa5y

Power = T sy

Unit w v

06
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2 .| 3| A student needs a new power source.

Figure 4 shows three different sized power sources.

Figure 4

High capacity

Compact

Table 1 gives data about the different power sources.

L,
L L =4 — Table 1
Lo bo 100
Power source Number of charges Mass in grams
|
Y Compact 1 \ x5 100 \xz
.5 - |Large 5 / 0¥
200 40 & — K
o _ High capacity 10 j /2. 600 Jx /3
The student chose the large power source.
Suggest why the student chose the large power source.
[4 marks]

v’
Larn‘c power fource has 5% the number o c/hwqu as $he oompavF

4 v’
actigfhisib S power source widh only 2x the mass- A{Mnavlﬂ"‘ mm“, PS has half the
Qa

mast ratio o er of damﬂu’ as fhe |m0((h mpmorh/‘ﬂ. o} i only '3 the mﬂlsg\/
v lage PS 7
(,lqo\nje,/mmSS
%o
¢ ioﬂJﬂ PS v

1 chargef
Mass

Do not write
outside the
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0[3]

0[3][2]

Figure 5 shows a girl skateboarding on a semi-circular ramp.

Figure 5

40m

The girl has a mass of 50 kg

Calculate the gravitational potential energy (g.p.e.) of the girl at the top of the ramp.

Use the equation:
50 hy 9-$N /ksy fm

g.p.e. = mass x gravitational field strength x height

gravitational field strength = 9.8 N/kg
Y% % [2 marks]

v
0y x 19 N/‘“j x gm
960 ] v~

Il

i\

g.p.e. = I%O v’ J

The girl has a speed of 7 m/s at the bottom of the ramp.
Calculate the kinetic energy of the girl at the bottom of the ramp.
Use the equation:
50 Wy Fmfs

kinetic energy = 0.5 x mass x (speed)?

[2 marks]

v v
= 0:5x 50k x (¥mfs)”

- 1226 ]

Kinetic energy = 1225 J

0 8
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Do n_otwrite
[0]3].[3] Notallof the g.p.e. has been transferred to kinetic energy. o
1
Which two statements explain why? Al GPE frans f—wr&el
to Ke [2 marks]
Tick two boxes. \
\J
GpE =100 J
./ Some energy is wasted. v
X The mass of the girl is too low. --= GPE=0
GPE =100)
X The ramp is not high enough.
+” The g.p.e. of the girl is not zero. W /( ~ GPE =50
X The speed of the girl is too great. not all GPE
P J J 4!‘0!«\\!{24@04 ‘o LE
[0]3].[4] Explain how lubricating the wheels of the skateboard can increase the speed of
the girl. \§ moreslppery Pichon = 0
reduce frichon m/l«im’gva[; olg rub
Use ideas about energy in your explanation.
v [3 marks]
Reduces the amount of fnthon « More energy < ysefully
«Immfe/rmtr Greater luhehc @n@naul
wD to
LD s =
P‘(rz)ﬂ 13} °
When there B Turn over for the next question
2 in oﬁﬂh
" When there 1t ﬁfmwn
o BNl GPE iS rod +o
%‘ahiw +v KE ¢ Come GPE 3 transfer v
oh fo overtome the fachan
o less Gpe o trons fered o ke

Turn over »
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0]4] Some ceiling lights in the home are connected to the mains by a two-core cable.
Figure 6 shows a ceiling light. lnSuIa‘ror = oloa not
duck efechiGt
Figure 6 ton d Y

e Double nsulabion
Ceiling

Insulation

Insulation

Light

tion
sofe hj me-gx% be com&:\?ﬂ

[0]4][1] Suggestwhy some ceiling lights do not have an earth wire. ~ stop “!’P“ e

% [2 marks]
Since the (A%ng is not made of metal  there i€ very liHfle danﬂw
of an eleckric shock

Q 1 L Q-lt
[0]4][2] write down the equation that links charge flow, current and time.
[1 mark]
charge How = current y time
[0]4][3] Thereis acurrent of 2.95 A in one of the copper wires for 60 seconds.
Calculate the charge flow through the wire.
Use your equation from question 04.2
[2 marks]

= rredt units correct calolabion
Q 1{’ /W 2L

=295 P x (0 seconds = 1FTC

Charge flow = I+ / C

170
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[0]4].[4] Figure 7 shows a current potential difference graph for a piece of copper wire.

Current
V strolgt line %\r@u(ﬁ)]«
He Ori%\'ﬂ
v odifferent the
t()]raoli%f

Figure 7

N

gmdi%f-

Potential
difference

Draw another line on Figure 7 for a wire with a different resistance.

At erent 8rao(a'w%

Question 4 continues on the next page

LR
R

|

di

=

grad -

<[+

ohT{\l

[2 marks]

W

A
e

11
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Some fuses have a thin piece of copper that melts if the current is too large.

[0[4][5] Draw the circuit symbol for a fuse.
Han Wil

[1 mark]

[0[4][6] Describe how the movement of the copper particles in the wire changes when
copper melts.

Soliel = tigmdl
The partides vibrate abowt a fixed posihon reqmlar armmqmanf

TL& par-hdes dtano,e {o bmhg free fo move ﬂraunol\/

[2 marks]

Old copper wires are melted when they are recycled.

)
Calculate the energy needed to melt 500 kg of copper at its melting point.
Specific latent heat of fusion of copper = 200 kJ/kg

Use the Physics Equations Sheet.

E=mb U—ﬁ) CJ/"'ﬂ) [3 marks]
ro= specific (atent o
1”2\:;'““; %;t;r?‘éfo mass X peahwf s - 500 g i
OJ V4 L= 2007 /l"ﬂ
= 500k x 200,000 T /iy L - 20,0003 /g /

W

00,000,000

v/
Energy = 00,000, 000 J

Do not write
outside the
box
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Radioactive nuclei can emit alpha, beta or gamma radiation.

Which type of radiation is the most penetrating’>

[1 mark]

Tick one box. How easil Jom&-ﬂmh
an poss L\mugh a motenn|
Alpha () % He paper
M)
Beta (B) ) aluminium
Swveral om
Gamma (y) WAV (eodl
Which type of radiation is the most ionising?
\ [1 mark]
Tick one box. Radiation can
“ionise " atoms by
removing ‘hear edechons
Alpha () VA Gy bgt 4
LQ.O\V" +
__—7 3
Beta (B) 0
atoms 1ons

Gamma (v) JVVA
Which type of radiation has the longest range in air?

[1 mark]

Tick one box.

Alpha (a) $ A big +
$) ) '

Beta (B) O

Gamma (y) S VWA

Question 5 continues on the next page

13
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When radioactive isotopes in the Earth’s crust decay they release energy.

The decay causes the heating of rocks in the crust.

[0]5].[4] Figure 8 shows the decay of uranium-238 (U-238) into thorium—234 (Th-234).

mass humber

= protons ¢ nemtrons Figure 8

2380 —> 23Th + 3He
atomic / profon
anLW

Complete Table 2 to show the number of neutrons and protons in the nuclei.

[2 marks]
23 Table 2
Tl
a0
Isotope Number of neutrons Number of protons
134 = profons t
hemtrons
q0= protons uranium-238 146 12
rons = 23490 .
nemt - Iy thorium-234 |U(L‘_ 90

[0]5].[5] Geothermal power stations pump water through heated rocks.

The temperature of the water increases from 20 °C to its boiling point of 100 °C
Calculate the change in thermal energy when the mass of water heated is 150 kg
Specific heat capacity = 4 200 J/kg °C

Use the Physics Equations Sheet.
V4 [3 marks]

A6 = 100-20=g0°C  wass= 150hg € =§200 3/Wj"(}

c = A
£ mca@© P

=150 h%l/x 4200 3\//1L(°] °C X goic/

v
Change in thermal energy = 50 400 000 J

Do not write
outside the
box
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Figure 9 shows two models of the atom.

Figure 9

electron ¥ hudeus
Smoi)le neqerh ve Cenfro of fhe atom
dmna -

atom
smallest piece of an
element thort can exist
whal everything i macle
out of -

orbrt i
path of an efecton
around Hhe huclems

Plum pudding model Nuclear model

[0]6].[1] Write the labels on Figure 9

Choose the answers from the box.

[4 marks]

atom electron nucleus

Iy ch
Sf:'w 1nem?8%| orbit

sub~ | proton
atomit parficle

Gnqle ve charge

[0]6].[2] Explainwhy the total positive charge in every atom of an element is always the same.
[2 marks]

v
Al elements have the sowe puwber of protons - And the number of protons is

what determines the Yotal pou"ﬁvé/dmrﬂg-
]l "4

all peotons have = dmrge

P elements (of the ame +m°€ ) howve the vame Prcﬂon [fatomic numbey

Y

number of protens in e nucleus

Question 6 continues on the next page

Turn over »
15

IB/M/Jun18/8464/P/1F

Do not write
outside the
box



PhysicsAndMathsTutor.com
16

[0]6]. The results from the alpha particle scattering experiment led to the nuclear model.

Alpha particles were fired at a thin film of gold at a speed of 7% of the speed of light.

5 o
Determine the speed of the alpha particles. 6)0_; wt‘;{ea""“l
Speed of light = 300 000 000 m/s

A 0.6} [2 marks]

300,000, 000 mfs X :}/100 v

= 21,000,000 m]s

Speed= 2,000,000 " g

[0]6].[4] Figure 10 shows two atoms represented as solid spheres.

Figure 10

Hydrogen

Magnesium

A hydrogen atom has a radius of 2.5 x 10™*' m
Determine the radius of a magnesium atom.
Use measurements from Figure 10

Mg rod ¢ Il/lta radiug 6% $2e of | rocliug [2 marks]

H rod

Ll \/I ~lo
25 xI07"x 6 = Exlp 'm
-0
Radius = 1.5 %10 4 m

Do not write
outside the
box
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Do not write

0]7] A student wanted to determine the density of the irregular shaped object shown e
in Figure 11

Figure 11

M'% G)Q\_f\{’ )

W hen You lece an DlojEDf in Wﬁfh’/r‘
e volume of water diplaced i
e%m‘ $o the volume of the water

densitwy = mass
\0 Volum€
(17 ]

[0]7].[1] Plan an experiment that would allow the student to determine the density
of the object.

o [6 marks]
Firﬂ, measure mMoss using scales. Part fill o Memurinﬁ)
7

oylinder with wafer. Mmsuro,qhe infial volume fflﬂf@ otje(rf

: V4 , Y
n water and measwre the final yolume. Fnal < inthia| volume =

volume of o'qul :

Denstty = masy / bmarks
volumg

e valiol outcome

. . N v " — . q
N v oy veter ST
o 1 V

e woter leved wifl spout

e place ol?jwf n water

¢ Colleck O{isplﬂreo‘ water

o meoyure volume of ol\‘sp\mceol woter
2 ~ A—

L |=g1:a
displaement can

2 bealer

Question 7 continues on the next page

Turn over »
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[0]7].[2] Another student did a similar experiment. box

He determined the density of five common plastic materials.

Table 3 shows the results.

Table 3
Plastic material Density in kg/m?®
Acrylic 1200
Nylon 1000
Polyester 1380
Polystyrene 1040
PVC 1100

Figure 12 shows the results plotted in a bar chart.

Figure 12 Pultlasief:
13¢0- 1250
. 3 %
acylic ~ 12.00 ey Jm 1350 | sfs heigh e | - 130
“Ulon ~ 1000 |g)m? _ BESwARSE VL. e j = (2x50)% 30
0 | . |
\ool\‘w’rw ~ 1360 Wa]m3 5t ! i ! i
polystyrenes ~ 1040 '”D]'"l hso + F NS SN .'f/_ss.ke’.@u litfle |
[ Squavy ,
pvec — 1100 kﬂ/m“" _ ] _ HEN EEE o ( ! 1 ;
.. 1b00 - — = i S |
Density . ; ; A/ at least
in kg/m3 EEs i ! i 3 correot g
- - 3 ': :' _ : i vir all
it e gt o L L
Soxby =260 i Z Z : l«eﬁﬂk‘f
[L,mscvmme=l$‘0k3/m3 290 +— S A . I Ltlh_sq/unm)

Acrylic ! Nylon 'Polyester Polystyrene  PVC

Complete Figure 12
You should:
o Write the correct scale on the y-axis.

e Draw the bars for polyester, polystyrene and PVC.
[4 marks]

1 8
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[0]7].[3] The student is given a piece of a different plastic material.

The student determined the density of the material three times.
Table 4 shows the results.

Table 4

Density in kg/m?

uhcertainty = M")e
j 2 1 960
- value — min valug
max vame - e 2 1120
2
3 1040

Determine the uncertainty in the student’s results.

/ ,
20~ 960 = Qouﬂ/m

[2 marks]

2

Uncertainty =

kg/m?®

END OF QUESTIONS

19
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