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Figure 1 shows the inside of a plug.

Figure 1
Earth pin
Blue wire Live pin
Green and Brown wire
yellow wire

Neutral pin

E] The plug is not wired correctly.

What should be done to connect the wires in the plug correctly?
[1 mark] |

swap the blue wire With the gredn and

1
|
|

3€1Lou) ANE

L
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The correctly wired plug and cable connects a washing machine to the mains box
electricity supply.

@ Give the potential difference and frequency of the mains electricity supply in the UK.
[2 marks]

The potential difference is .30 v

The frequency is 5( ) Hz ;

@ The washing machine is switched on. ’

What is the potential difference between the neutral wire and the earth wire?

[1 mark] |
Potential difference = O V|
L_ﬂ The plug has a fuse.
| Draw the circuit symbol for a fuse in the space below. ;
[1 mark] |
|
l
Question 1 continues on the next page L
\
|
|
R _ - e i 5 = g SR e - SR S ]|
Turn over b
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The washing machine has a metal case.

A fault causes the live wire to make an electrical connection with the metal case of the
washing machine.
[0]1].[5] The earth wire is not connected to the metal case of the washing machine.

Explain why it would not be safe for a person to touch the metal case.
[2 marks]

The peson could _gek _an e\ectriC
shockk  necowse  thes€ & a Q)(rmk_m_ri

|

ne . peISom

[E The earth wire is now connected to the metal case of the washing machine.
Explain why it would now be safe for a person to touch the metal case, even if the live |
wire touches the metal case. 5

[2 marks]

InStead ot €[0wm3 %h(oogh Xhe pefgon, the |

Chorge  Llows taraogh e easth  wire

hecowse e  cesistonce  of Ene ealtn

wice 1 pauch \ess  than thak of «

pes Son-
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Different radioactive isotopes emit different types of nuclear radiation. box

A polonium-210 (Po) nucleus emits an alpha particle (a)

lead (Pb) nucleus.

This can be represented by the equation:

2

10 A
= Po ,Pb +a

What is the value of A in the equation?

Tick (v') one box.

‘7/
A =206 A =208

A=210

What is the value of Z in the equation?

Tick (V) one box.

Z=80 Z=282

/

Question 2 continues on the next page

and turns into a

[1 mark]
A=211
|
[1 mark]
86
i
1,
|
Turn over »
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[o]2].[3]

[o]2].[4]

N

A strontium-89 nucleus (Sr) emits a beta particle (8) and turns into an
yttrium nucleus (Y).

This can be represented by the equation:

89 A
388r —_ ZY + B

What are the values of A and Z in the equation?

Do not write
outside the
box

[2 marks] |

Gamma radiation is another type of nuclear radiation.

What does gamma radiation consist of?

Tick (v) one box.

High energy neutrons

Electromagnetic waves \/

Particles with no charge

Positively charged ions

[1 mark]
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Lp ]gH5| Explain the differences between the properties of alpha, beta and gamma radiations. box

07

[6 marks]

AN alpha pasbide is the Same as a heuun
Mo - 1k 1S the Lleast penetahng SO (oA
be  Stopped by _poper ol Skan _and can

—only kowel a fey Ccm \n_ auf (ruch \ess
_than B hexa _and So,g\ama}. This 1S _hecovwfe
_opha 1§ e st lonising with g chofge OF
1 2. Beka poshdes  ofe bledtionS emitted
from  khe  twoweos. | penekaker eagre dhan
cdpha ond less  Ehan gasama, Stopped by
o Knin Sheek of  alumitiym- Bera con tawa

L €0 I in cuf WS 1§ o thon
OApha bt tauch (oss than gamma. These
_praperkies afe becouse (k (S_more wnising
_Khan  egea gamma but Loss than alpha
With @ COnofge aof -\- Gammna _fadiahon \$
G0 _elocamagnaliC  WSane ;i< the \oGst onsing
and_hos  no Chasge. This Meany & s the
most penctrating  (Compored. ta alpna +§bera) LT

only  Skapped \)3 ead o¢ Enck Conosere -\t
a\so  can ttower Very lasge AistTan@y o ait.|

Turn over for the next question

Turn over »
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A student investigated how the resistance of a piece of wire varies with its length. b
[0[3].[1] Figure 2 shows the circuit used.
Figure 2
+
o
__®__\ Wire being tested
Explain why the student needed to adjust the variable resistor each time she changed
the length of the wire.
[3 marks]
The  yasiable  tesistoc chargeS  the resgan(e
of ne  cicanik ko keep the cottent Nk
<came . This Keeps e Gemperaroe of
bhe wi(e consrant-
Question 3 continues on the next page
0 4
Turn over »

L
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[0]3].[2] The student recorded three measurements of the potential difference across a 0.10m

T

length of wire.

Table 1 shows the results.

Table 1

Potential difference in V
Length inm
1 2 3 Mean

0.10 X 0.18 | 0.15 0.17 :
i
{
Calculate X in Table 1. ‘

; 2 marks
X +0-1¢ ¥0-\5 [ ”

Ol = 3

X =z (3%x6.407)-0:19-0145 zo:18 |
1
X= O 4K V|
|
i

a
|
i
1
|
!
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0]3].[3] Figure 3 shows the results for five different lengths of the wire.

0.91

0.8

0.6

0.7 o | RS

Figure 3

Resistance

of wire 0.5- f R

in ohms

041

0.3

0.2

T
T A
0N o
A }
A

0.10

0.20 0.30 0.40 0.50
Length of wire in metres

0.60

Describe the relationship between the length of the wire and the resistance of

the wire.

[2 marks] §

The resistance of the wire s ditecty

paportional

o the \engkn OF the e |

Question 3 continues on the next page

I

Turn over »
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A glucometer uses the resistance of a blood sample to calculate the glucose box

concentration in a person’s blood.

A blood sample is put into a small tube, which is put inside the glucometer. The blood
then acts like a resistance wire.

Figure 4 shows the relationship between the resistance of a blood sample and the
glucose concentration.

Figure 4

14

12

10 % £

Resistance
of blood T
sample 794
in ohms e

|

H A

) B 0 1 {=f-1-t b+t R
0.9 0%1.0 14 1.2 1.3
Glucose concentration in grams/litre

W
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03 E The glucometer applies a potential difference of 0.90 volts across a blood sample. box

E] A new tube is used each time a blood sample is tested.

Explain why valid results are only obtained if each tube is identical.

ensuC 0Ny 3mm€e concontXohin affecks  rehstan ;|
be Mt be Used eaqch 13

Ay

The glucose concentration of the blood sample is 0.98 grams/litre.

Determine the current in the blood sample.

[4 marks]

i e , 715
_when concentianen of blaod = 0-9¢, resistane = @ik
—_potenhal adigeren® = cutenk  x (esistance

porenkal differcnd

corrent = fesSvance
09
ultenk = Mg P G172
Current = @ 43 Y, A

The Shap€ and Sie cf the wbe affecs

[2 marks]

i

the

\

¢S

A New

iohenhcal

Turn over for the next question

bme -

Turn over »
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Figure 5 shows a wood-fired hot tub.

Figure 5

Water

Hot tub | _ Buming
4 wood

[Il What type of fuel is wood? |

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

A non-renewable biofuel

A non-renewable fossil fuel ‘
[

A renewable biofuel \/

A renewable fossil fuel

i E] Give two environmental effects of using wood as an energy resource. ‘
‘ [2 marks] |
| ,

1 Rum;nf«} wood  ConSes air palwtion

! defo( eStahan  and  therefoe  Loss of haobitaks

|

|

|
|
|
| 2 B\)H\mgM&L&&ood Mmay ead Co N
|

i
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Do not write
@ Describe the change to the stores of energy of the wood, pipe and water as the water oms'gzm
is heated. —
wood _The cChemiCal Store GF B enefgy of
the woed  decreades et
Ppe _ The  thoctna)  Store Of enofgy ofF the
P'\Q—e Lhcreales |
water  The khexmal Sroce GF enesgy of the
Wokef  ihoreases -
E The temperature of the water reaches 42 °C
| The temperature then stays constant even though the fire continues to burn.
Explain why the temperature of the water stays constant.
[2 marks]
The enecgy (S Assipared fom e
waokts Yo  the sufoundings ak the
same cake  dhok  energy s tfansfecred
Lo e  wakes R
8

Turn over for the next question

Turn over »
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[o]s].[1]

[oT5].2]
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Ice cream is made by cooling a mixture of liquid ingredients until they freeze. box

Which statement describes the motion of the particles in solid ice cream?
[1 mark]
Tick (v') one box.

They are stationary.

They move freely.

They vibrate about fixed positions.

How do the kinetic energy and the potential energy of the particles change as a liquid
is cooled and frozen?

[1 mark]
Tick (v) one box.
Kinetic energy Potential energy
Decreases Decreases
Decreases Does not change
Does not change Decreases
Does not change Does not change

1B/M/Jun20/8464/P/1H
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Figure 6 shows a bowl used for making ice cream.

The walls of the bowl contain a liquid coolant.

The bowl is cooled to —20 °C before the mixture is put in the bowl.
The bowl causes the mixture to cool down and freeze.

Figure 6

Inner metal surface

Liquid
coolant
-20° Outer
€ T plastic
surface

Mixture

b i

Explain why the different thermal conductivities of metal and plastic are important in

the design of the bowl.
[4 marks]

Metal _ Has a high thermal Cordncuity  winch |
(noreases the care of energy kfansees foom
the tiXoe o (ool khe mixture and |
malke the (CLCreaM
Pastic  Hous  low thermal  condwchiity which |
_ceon@S e cake Of endlgy Hangfesr oM |
_the  Sortoundings ko the Uquid (oolant

Question 5 continues on the next page

Turn over »
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Explain one other property that the liquid coolant should have.

The  coolant showld be abe o absoth a
lafge  amomt  of esergy  with minimal

~Change  to the  temperature  so Shouvld hase
_C.,th\gi\ seecific _heak capacty.

18

| The liquid coolant has a freezing point below -20 °C

[2 marks]

1B/ Jun20/8464/P/1H
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[0[5].[5] Theinitial temperature of the mixture was +20 °C. The mixture froze at -1.5 °C. box

A total of 165 kJ of internal energy was transferred from the mixture to cool and
freeze it.

specific heat capacity of the mixture = 3500 J/kg °C

specific latent heat of fusion of the mixture = 255 000 J/kg

Calculate the mass of the mixture.

Give your answer to 2 significant figures.
[6 marks]

| (honge (iget;\emw erergy = nass_ SpECiRC X ke&\gg.éug
| copacity
AE.= v % B500% 215 e 2w ZM)__
AE > m x 1255000 |
165 ky = [65000))
| 165000 = 15250,% 255600 m
| |4£5.:6006.=i33.0250 ™

‘i GO
| Mm = 165000 aib.aqb 2|
4 307100
|
" Mass (2 significant figures) = OS5 kg | 14

Turn over for the next question

Turn over »
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A student modelled radioactive decay by rolling some dice in a tray.
Dice that landed on the number six were removed from the tray.

The removed dice represent nuclei that have decayed.

[0]6].[1] Whyis rolling dice a suitable model for radioactive decay?

[1 mark]

‘Bgéb_io(h(\g a_dice and fadioackive decay,

oL tondom  plocesseS .

E] The student rolled 144 dice and removed all those that landed on the number six.

I

The student rolled the remaining dice and again removed all those that landed on the

number six.

When the student had rolled the dice 20 times there were 9 dice left.

Calculate the most likely number of times that the student had rolled the dice before \

the number of dice had halved.

You should show how you work out your answer.

'2

|
[3 marks] |

(Ll ots JI—>5 2> gt 5q
Y half lives
RO A= 5
L
Answer = 5 rolls of the dice

1B/M/Jun20/8464/P/1H
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[0]6].[3] The number of times the dice have to be rolled to halve the original number of dice in box

the tray represents the half-life.
Figure 7 shows an eight-sided dice and a six-sided dice.

Figure 7

The student now used eight-sided dice to model radioactive decay. Dice that landed

on the number six were again removed from the tray.

The half-life represented by rolling eight-sided dice is likely to be different from the

half-life represented by rolling six-sided dice.

Explain how.

[2 marks]

The €-Sided dice Wil haowe a <mauver

chon@ of decoy (£)  thon

the b-sided

gie (t) <o the di@ with g <des hae

a__greakes ol Life.

E A teacher has two radioactive sources, A and B.

Source A has a longer half-life than source B.

What can be deduced about the nuclei in source A compared with the nuclei

in source B?

Do not refer to isotopes in your answer.

[1 mark]
The nocker 0 Sauf@ A ase Mmore Sape
bhan the nodei 0 Sowt@ Qg
‘ il
T o, =ty 7 E R T Turn over »

z 1
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(0]7] Kangaroos are large animals that travel by jumping.

Figure 8 shows a kangaroo.

Figure 8

modelled as a spring.

g

Each leg of a kangaroo has a tendon connected to a muscle. Each tendon can be

When a jumping kangaroo lands on the ground, the tendons stretch.

1B/M/Jun20/8464/P/1H
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II] Figure 9 shows a sketch graph of how the maximum tendon length during a jump box
changes with the speed of the kangaroo.
Figure 9
A
Maximum
tendon

length

A\

Speed of kangaroo

Explain why a kangaroo can jump higher as its speed increases.
[3 marks]

AS the Speed (NncreaseS , the pnaximmum
kendon  \Rngkh  [noreaseS and  $a does
the e elashc parential energy. When |
ne  Kongofoo Jumes NS enefgy i |
tamsferced into  growdokong) parenxial
energy ond o the higher the ==
tendon length. the highesr the jomg.

Question 7 continues on the next page

Turn over »
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[0]7].[2] Akangaroo has a maximum gravitational potential energy during one jump of 770 J box

When the kangaroo lands on the ground 14% of the maximum gravitational potential
energy is transferred to elastic potential energy in one tendon.

The tendon has an unstretched length of 35.0 cm

When the kangaroo lands on the ground the tendon stretches to a length of 42.0 cm

Calculate the spring constant of the tendon.

[5 marks] |
_\ashC potenhal energy= O-5 % Sering Constant X
exvension” ‘

e\ashe poterhad er\o/rg\j: TJoo 110 Yol = 1077.8 ‘

extension = s W2-35= e o O m

\O-€ =z 0-5 ¥ K % 0.0 |

k=% s \0’78 {

i ea*

= U4 0oco

Spring constant= L4t OO QO Nm | 8

END OF QUESTIONS
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