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EQUATIONS

efficiency	=	 useful	energy	output
total	energy	input

energy	=	mass	×	specific	heat	capacity	×	temperature	change

energy	=	mass	×	specific	latent	heat

fuel	energy	input	=	waste	energy	output	+	electrical	energy	output

power	=	voltage	×	current

energy	supplied	=	power	×	time

energy	(kilowatt	hours)	=	power	(kW)	×	time	(h)

wave	speed	=	frequency	×	wavelength
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Answer	all	the	questions.

Section A – Module B1

1 Elloise	is	ill	and	has	a	high	temperature.

 (a) A	high	temperature	can	damage	the	body.

  (i) Write	down	one	way	that	a	high	temperature	can	damage	the	body.

	...........................................................................................................................................

	....................................................................................................................................  [1]

  (ii) Elloise	sweats.

   This	helps	her	body	to	cool	down.

   Describe	how	sweating	helps	her	body	to	cool	down.

	...........................................................................................................................................

	....................................................................................................................................  [1]

  (iii) Sweating	to	cool	down	is	an	example	of	homeostasis.

   What	is	meant	by	homeostasis?

	...........................................................................................................................................

	....................................................................................................................................  [1]

 (b) Elloise	takes	a	pain	killer.

  Look	at	the	list	of	drugs.

anabolic steroid

aspirin

caffeine

nicotine

temazepan

  Write	down	the	name	of	one	pain	killer.

  Choose	your	answer	from	the	list.

	............................................................................................................................................  [1]
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 (c) Elloise	goes	to	her	doctor.

  She	asks	for	some	antibiotics	to	treat	her	illness.

  The	doctor	tells	her	that	her	illness	is	caused	by	a	virus.

  Should	the	doctor	give	Elloise	antibiotics?

	.........................................................................

  Explain	your	answer.

	...................................................................................................................................................

	............................................................................................................................................  [1]

 (d) After	a	few	days	Elloise	recovers	from	her	illness.

  This	is	because	her	white	blood	cells	produce	chemicals.

  These	chemicals	lock	onto	the	viruses	and	destroy	them.

  Look	at	the	list.

antibody

antigen

gene

toxin

vector

  Which	part	of	a	virus	do	the	chemicals	from	white	blood	cells	lock	onto?

  Choose	your	answer	from	the	list.

	............................................................................................................................................  [1]

[Total: 6]
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2 This	question	is	about	leopards.

 (a) Leopards	have	38	chromosomes	in	each	skin	cell.

  (i) How	many	chromosomes	are	in	a	leopard	kidney	cell?		.............................................. [1]

  (ii) How	many	chromosomes	are	in	a	leopard	sperm	cell?		.............................................. [1]

 (b) Leopards	usually	have	spotted	fur.

  However,	some	leopards	are	born	with	very	dark	fur.

  These	are	called	black	panthers.

  The	dark	fur	is	controlled	by	a	recessive	allele.

  (i) What	are	alleles?

	...........................................................................................................................................

	....................................................................................................................................  [1]
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  (ii) Two	spotted	leopards	have	a	black	panther	cub.

   Use	a	fully	labelled	genetic	diagram	to	show	how.

   Use	the	symbol	D	for	the	allele	for	spotted	fur.

   Use	the	symbol	d	for	the	allele	for	dark	fur.

[2]

[Total: 5]
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3 Chris	is	an	athlete.	He	competes	in	several	sports.

 (a) Chris	does	archery.

  When	Chris	aims,	the	lenses	in	his	eyes	change	shape	to	focus	light	from	the	distant	target.

  The	change	in	shape	of	the	lenses	is	caused	by	the	ciliary	muscles	and	suspensory	ligaments	
in	his	eyes.

  Describe	the	changes	that	take	place	to	focus	light	from	the	distant	target.

  (i) How	does	the	shape	of	the	lenses	change?

	....................................................................................................................................  [1]

  (ii) How	do	the	ciliary	muscles	change?

	....................................................................................................................................  [1]

  (iii) How	do	the	suspensory	ligaments	change?

	....................................................................................................................................  [1]

 (b) Chris	runs	in	a	cross	country	race.

  He	continues	to	breathe	rapidly	after	he	has	finished	the	race.

  Explain	why	rapid	breathing	is	needed	to	allow	him	to	recover	from	the	race.

	...................................................................................................................................................

	...................................................................................................................................................

	...................................................................................................................................................

	...................................................................................................................................................

	............................................................................................................................................  [3]
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 (c) Chris	eats	a	balanced	diet.

  (i) When	Chris	eats	a	meal,	the	food	is	chemically	digested.

   Draw	straight	lines	from	each	product of digestion to the type of food	it	came	from.

   One	line	has	been	drawn	for	you.	Draw	three more.

product of digestion type of food

amino	acids

carbohydrate

fat

protein

fatty	acids

glycerol

simple	sugars

[2]

  (ii) Digestion	breaks	food	down	into	smaller	molecules.

   Why	is	it	important	that	food	is	digested?

	...........................................................................................................................................

	....................................................................................................................................  [1]

[Total: 9]
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Section B – Module C1

4 This	question	is	about	food	additives.

 Emulsifiers	and	flavour	enhancers	are	two	types	of	food	additive.

 (a) Emulsifiers	help	oil	and	water	to	mix	and	not	separate.

  Write	down	one	food	that	contains	an	emulsifier.

	............................................................................................................................................  [1]

 (b) Monosodium	glutamate	(MSG)	is	a	flavour	enhancer.

  It	is	added	to	potato	crisps.

  Explain	why.

	...................................................................................................................................................

	............................................................................................................................................  [1]

 (c) (i) Sodium	hydrogencarbonate	is	a	raising	agent.

   It	helps	cakes	to	rise	when	they	are	cooked.

   A	gas	called	carbon	dioxide	is	made.

   What	is	the	chemical	test	for	carbon	dioxide?

Test 	....................................................................................................................................

Result	of	test		..............................................................................................................  [2]

  (ii) Sodium	hydrogencarbonate,	NaHCO3,	breaks	down	when	it	is	heated.

   Sodium	carbonate,	Na2CO3,	carbon	dioxide,	CO2,	and	water,	H2O,	are	made.

   Write	a	balanced	symbol	equation	for	this	reaction.

	....................................................................................................................................  [2]

[Total: 6]
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5 This	question	is	about	fuels.

 Crude	oil	can	be	separated	into	fractions.

 The	process	is	called	fractional	distillation.

 Look	at	the	diagram.	It	shows	how	crude	oil	is	separated.

F

heated
crude oil

LPG

paraffin

diesel

 (a) Write	down	the	name	of	apparatus	F.

	............................................................................................................................................  [1]

 (b) Place	an	X	on	the	diagram	to	show	the	coldest	part	in	apparatus	F.

  Your X	should	be	inside	apparatus	F.	 [1]

 (c) Diesel	has	a	higher	boiling	point	than	LPG.

  What	is	the	relationship	between	boiling	point	and	molecular	size?

	...................................................................................................................................................

	...................................................................................................................................................

  Explain	this	relationship	in	terms	of	forces	between	molecules.

	...................................................................................................................................................

	............................................................................................................................................  [2]

[Total: 4]
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6 This	question	is	about	esters.

 Esters	are	useful	substances.	They	can	be	used	to	make	perfumes	and	solvents.

 (a) Look	at	the	list.

alcohol

alkane

polymer

protein

water

  Complete	the	word	equation	to	show	how	an	ester	is	made.

  Use	words	from	the	list.

  acid	 +	 ……………………………	 	 ester	 +	 ……………………………	 [2]

 (b) Ethyl	ethanoate	is	an	ester.	It	is	used	to	remove	nail	varnish.

  Water	cannot	be	used	to	remove	nail	varnish.

  Explain	why	water	will	not	dissolve	nail	varnish.

  Use	ideas	about

  	•	 the	force	of	attraction	between	water	molecules

	...................................................................................................................................................

	...................................................................................................................................................

  	•	 the	force	of	attraction	between	water	molecules	and	the	particles	in	nail	varnish.

	...................................................................................................................................................

	............................................................................................................................................  [2]

[Total: 4]
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7 Phil	wants	to	choose	a	fuel	to	heat	his	house.

 (a) Two	factors	Phil	needs	to	think	about	when	choosing	a	fuel	are

  		 •	 the	cost	of	the	fuel

  		 •	 the	energy	released	by	the	fuel.

  Write	about	other	factors	which	Phil	needs	to	think	about.

	...................................................................................................................................................

	...................................................................................................................................................

	...................................................................................................................................................

	............................................................................................................................................  [2]

 (b) The	amount	of	fossil	fuels	burnt	each	year	worldwide	is	increasing.

  Write	down	one	reason	why.

	...................................................................................................................................................

	............................................................................................................................................  [1]

[Total: 3]
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8 This	question	is	about	carbon	compounds.

 Look	at	the	displayed	formulas.

C

propane

C H

n

H C

H

H

poly(chloroethene)

H

H

H

H

C C

H

H

H

Cl

C

methanol

OH H

H

H

C

carbon	dioxide

O

O

C

ethene

C
H

HH

H

 (a) Which	compound	is	a	saturated	hydrocarbon?

	............................................................................................................................................  [1]

 (b) The	molecular	formula	of	ethene	is	C2H4.

  Write	down	the	molecular	formula	of	methanol.

	............................................................................................................................................  [1]

 (c) Poly(chloroethene)	is	a	polymer.

  Look	at	the	displayed	formula	of	poly(chloroethene).

  Poly(chloroethene)	is	made	from	a	monomer	called	chloroethene.

  Draw	the	displayed	formula	of	chloroethene.

[1]

[Total: 3]
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Section C – Module P1

9 Justin	is	eating	a	meal.

 The	temperature	of	the	room is 20 °C.

 Look	at	the	diagram.

room
20 °C

4 °C

50 °C

 (a) Justin	notices	two	things

  		 •	 his	meal	cools	down

  		 •	 his	drink	warms	up.

  (i) Explain	why	his	meal	cools	down.

	....................................................................................................................................  [1]

  (ii) Explain	why	his	drink	warms	up.

	....................................................................................................................................  [1]
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 (b) Temperature	is	measured	in	degrees	Celsius	(°C).

  Heat	is	measured	in	joules	(J).

  Complete	the	following	two	sentences.

  Choose	from

capacity      coldness      energy      hotness      mass

  Temperature	is	a	measure	of	the	…………………………	of	an	object.

  Heat	is	a	measurement	of	the	…………………………	in	an	object.
[2]

[Total: 4]
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10 There	is	a	gap	between	the	outer	and	inner	walls	of	a	house.

 The	gap	is	called	the	cavity.

cavity

foam	in	cavity

inner	block	wall outer	brick	wall

 (a) The	cavity	is	often	filled	with	foam.

  This	reduces	the	heat	loss	from	the	house.

  Explain	how.

	...................................................................................................................................................

	...................................................................................................................................................

	............................................................................................................................................  [2]

 (b) In	older	houses	the	cavity	in	the	wall	is	not	filled	with	foam.

  The	cavity	contains	air.

  Explain	how	heat	energy	is	lost	through	the	wall.

through	the	brick		.......................................................................................................................

	...................................................................................................................................................

in	the	cavity		...............................................................................................................................

	............................................................................................................................................  [2]

[Total: 4]
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11 Microwaves	are	used	to	cook	food	in	a	microwave	oven.

 (a) Explain	how	the	microwaves	cook	the	food.

  In	your	answer	write	about

  		 •	 particles

  		 •	 energy

  		 •	 how	the	centre	of	the	food	gets	cooked.

	...................................................................................................................................................

	...................................................................................................................................................

	...................................................................................................................................................

	.............................................................................................................................................. [3]

 (b) Microwaves	with	a	higher	frequency	are	used.

  Suggest	how	the	energy	of	the	microwaves	changes.

	............................................................................................................................................  [1]

[Total: 4]
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12 Diane	has	two	types	of	electric	light	bulbs	in	her	house.

filament	bulb low	energy	bulb

 (a) Diane	finds	this	diagram	from	a	website.

  It	shows	the	energy	into	and	out of	a	filament	bulb.

200 J

15 J

185 J

energy
into bulb energy out

of bulb

heat energy

light energy

  Calculate	the	efficiency	of	the	filament	bulb.

  The	equations	on	page	2	may	help	you.

	...................................................................................................................................................

	...................................................................................................................................................

	...................................................................................................................................................

answer		....................................  [2]
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 (b) Diane	replaces	all	of	the	bulbs	in	her	house	with	low	energy	bulbs.

  This	costs	her	£150.

  She	now	saves	£30	each	year	on	electricity.

  Calculate	the	payback	time	for	the	energy	saving	bulbs.

	...................................................................................................................................................

	...................................................................................................................................................

	...................................................................................................................................................

answer		................................ 	years	 [2]

[Total: 4]
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13 (a) Radio	waves	can	be	transmitted	over	long	distances.

  One	method	uses	layers	in	the	Earth’s	atmosphere.

  (i) Explain	how	the	radio	waves	return	to	Earth.

	...........................................................................................................................................

  (ii) Which	part	of	the	atmosphere	causes	the	waves	to	return	to	Earth?

	...........................................................................................................................................
[2]

 (b) Microwaves	are	used	for	wireless	communication.

  Look	at	this	information	about	microwaves

  		 •	 a	microwave	has	a	wavelength	of	0.1	metres

  		 •	 it	also	has	a	frequency	of	3	000	000	000	hertz.

  Calculate	the	speed	of	the	microwaves.

  The	equations	on	page	2	may	help	you.

	...................................................................................................................................................

	...................................................................................................................................................

	...................................................................................................................................................

answer		.................................................................................................	metres	per	second	 [2]

[Total: 4]

END OF QUESTION PAPER

www.xtrapapers.com



23

©	OCR	2009

PLEASE DO NOT WRITE ON THIS PAGE

Copyright Information

OCR	is	committed	 to	seeking	permission	 to	reproduce	all	 third-party	content	 that	 it	uses	 in	 its	assessment	materials.	 	OCR	has	attempted	 to	 identify	and	contact	all	copyright	holders	
whose	work	 is	used	 in	 this	paper.	 	To	avoid	 the	 issue	of	disclosure	of	answer-related	 information	 to	candidates,	all	copyright	acknowledgements	are	reproduced	 in	 the	OCR	Copyright	
Acknowledgements	Booklet.		This	is	produced	for	each	series	of	examinations,	is	given	to	all	schools	that	receive	assessment	material	and	is	freely	available	to	download	from	our	public	
website	(www.ocr.org.uk)	after	the	live	examination	series.

If	 OCR	 has	 unwittingly	 failed	 to	 correctly	 acknowledge	 or	 clear	 any	 third-party	 content	 in	 this	 assessment	 material,	 OCR	 will	 be	 happy	 to	 correct	 its	 mistake	 at	 the	 earliest	 possible	
opportunity.

For	queries	or	further	information	please	contact	the	Copyright	Team,	First	Floor,	9	Hills	Road,	Cambridge	CB2	1PB.	

OCR	 is	 part	 of	 the	 Cambridge	 Assessment	 Group;	 Cambridge	 Assessment	 is	 the	 brand	 name	 of	 University	 of	 Cambridge	 Local	 Examinations	 Syndicate	 (UCLES),	 which	 is	 itself	 a	
department	of	the	University	of	Cambridge.

www.xtrapapers.com



24

©	OCR	2009

G
CS

ES
C~

1.
D

O
C

Pa
ge

 4
 o

f 
4

Th
e 

Pe
ri

od
ic

 T
ab

le
 o

f 
th

e 
El

em
en

ts

* 
T

he
 l

an
th

an
oi

ds
 (

at
om

ic
 n

um
be

rs
 5

8-
71

) 
an

d 
th

e 
ac

ti
no

id
s 

(a
to

m
ic

 n
um

be
rs

 9
0-

10
3)

 h
av

e 
be

en
 o

m
it

te
d.

Th
e 

re
la

ti
ve

 a
to

m
ic

 m
as

se
s 

of
 c

op
pe

r 
an

d 
ch

lo
ri

ne
 h

av
e 

no
t 

be
en

 r
ou

nd
ed

 t
o 

th
e 

ne
ar

es
t 

w
ho

le
 n

um
be

r.

1
2

3
4

5
6

7
0

Ke
y

1 H
hy

dr
og

en

1

4 H
e

he
liu

m

2

7 Li
lit

hi
um 3

9 Be
be

ry
lli

um

4

re
la

ti
ve

 a
to

m
ic

 m
as

s
at

om
ic

 s
ym

bo
l

na
m

e

at
om

ic
 (

pr
ot

on
) 

nu
m

be
r

11 B
bo

ro
n

5

12 C
ca

rb
on 6

14 N
ni

tr
og

en

7

16 O
ox

yg
en 8

19 F
fl

uo
ri

ne

9

20 N
e

ne
on 10

23 N
a

so
di

um

11

24 M
g

m
ag

ne
si

um

12

27 A
l

al
um

in
iu

m

13

28 Si
si

lic
on

14

31 P
ph

os
ph

or
us

15

32 S
su

lf
ur

16

35
.5 Cl

ch
lo

ri
ne

17

40 A
r

ar
go

n

18

39 K
po

ta
ss

iu
m

19

40 Ca
ca

lc
iu

m

20

45 Sc
sc

an
di

um

21

48 Ti
ti

ta
ni

um

22

51 V
va

na
di

um

23

52 Cr
ch

ro
m

iu
m

24

55 M
n

m
an

ga
ne

se

25

56 Fe ir
on 26

59 Co co
ba

lt

27

59 N
i

ni
ck

el

28

63
.5

Cu co
pp

er

29

65 Zn zi
nc 30

70 G
a

ga
lli

um

31

73 G
e

ge
rm

an
iu

m

32

75 A
s

ar
se

ni
c

33

79 Se
se

le
ni

um

34

80 Br
br

om
in

e

35

84 Kr
kr

yp
to

n

36

85 Rb
ru

bi
di

um

37

88 Sr
st

ro
nt

iu
m

38

89 Y
yt

tr
iu

m

39

91 Zr
zi

rc
on

iu
m

40

93 N
b

ni
ob

iu
m

41

96 M
o

m
ol

yb
de

nu
m

42

[9
8] Tc

te
ch

ne
ti

um

43

10
1

Ru
ru

th
en

iu
m

44

10
3

Rh
rh

od
iu

m

45

10
6

Pd
pa

lla
di

um

46

10
8

A
g

si
lv

er

47

11
2

Cd
ca

dm
iu

m

48

11
5

In
in

di
um

49

11
9

Sn ti
n 50

12
2

Sb
an

ti
m

on
y

51

12
8

Te
te

llu
ri

um

52

12
7 I

io
di

ne

53

13
1

Xe xe
no

n

54

13
3

Cs
ca

es
iu

m

55

13
7

Ba
ba

ri
um

56

13
9

La
*

la
nt

ha
nu

m

57

17
8

H
f

ha
fn

iu
m

72

18
1

Ta
ta

nt
al

um

73

18
4

W
tu

ng
st

en

74

18
6

Re
rh

en
iu

m

75

19
0

O
s

os
m

iu
m

76

19
2 Ir

ir
id

iu
m

77

19
5

Pt
pl

at
in

um

78

19
7

A
u

go
ld 79

20
1

H
g

m
er

cu
ry

80

20
4

Tl
th

al
liu

m

81

20
7

Pb le
ad 82

20
9

Bi
bi

sm
ut

h

83

[2
09

]
Po

po
lo

ni
um

84

[2
10

]
A

t
as

ta
ti

ne

85

[2
22

]
Rn ra
do

n

86

[2
23

]
Fr

fr
an

ci
um

87

[2
26

]
Ra

ra
di

um

88

[2
27

]
A

c*
ac

ti
ni

um

89

[2
61

]
Rf

ru
th

er
fo

rd
iu

m

10
4

[2
62

]
D

b
du

bn
iu

m

10
5

[2
66

]
Sg

se
ab

or
gi

um

10
6

[2
64

]
Bh

bo
hr

iu
m

10
7

[2
77

]
H

s
ha

ss
iu

m

10
8

[2
68

]
M

t
m

ei
tn

er
iu

m

10
9

[2
71

]
D

s
da

rm
st

ad
ti

um

11
0

[2
72

]
Rg

ro
en

tg
en

iu
m

11
1

El
em

en
ts

 w
it

h 
at

om
ic

 n
um

be
rs

 1
12

-1
16

 h
av

e 
be

en
 r

ep
or

te
d 

bu
t 

no
t 

fu
lly

au
th

en
ti

ca
te

d

www.xtrapapers.com


