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TWENTY FIRST CENTURY SCIENCE EQUATIONS

Useful Relationships

Explaining Motion

speed		=
  

distance	travelled
time	taken

momentum		=		mass		×		velocity

change	of	momentum		=		resultant	force		×		time	for	which	it	acts

work	done	by	a	force		=		force		×		distance	moved	by	the	force

change	in	energy		=		work	done

change	in	GPE		=		weight		×		vertical	height	difference

kinetic	energy	=	1
2   ×		mass		×		[velocity]2

Electric Circuits

resistance		=
  

voltage
current

Vp

Vs
	=	

Np

Ns

energy	transferred		=		power		×		time

power		=		potential	difference		×		current

efficiency		=		
  

energy	usefully	transferred
total	energy	supplied

			×		100%

The Wave Model of Radiation

wave	speed		=		frequency		×		wavelength
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Answer	all the	questions.

1 Erupting	volcanoes	give	out	a	mixture	of	gases.

 (a) The	information	below	shows	some	gases	given	out	by	a	volcano.

  (i) Draw	straight	lines	to	join	the	name	of	each	gas	to	its	formula.

name formula

carbon	dioxide H2S

hydrogen	sulfide CO

carbon	monoxide SO2

sulfur	dioxide CO2

[2]

  (ii) Only	one	of	these	gases	is	normally	present	in	the	atmosphere.	

Name	the	gas.	

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

 (b) Mary	knows	two	important	things	about	gases	in	the	air.

  •	 the	size	of	the	particle

  •	 the	type	of	particle.

  Put a ring 	around	the	best	term	in	each	pair.

  Gases	in	the	air	are	made	of								large        small								particles.

  The	particles	are								molecules        giant structures.	 [1]
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 (c) Some	of	the	gases	from	a	volcano	are	sulfur	compounds.

  Mary	asks	her	friends	if	sulfur	is	in	living	things.

Su
Living things
don’t contain

sulfur.

Mike
Living things
contain large
amounts of

sulfur.

Jim
Living things
contain small
amounts of

sulfur.

Kate
Living things only
contain sulfur if
they have been

poisoned.

Who	gives	the	best	answer?	

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

 [Total: 5]
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2 Volcanic	lava	can	be	runny	or	it	can	be	stiff.

 Volcanoes	with	stiff	lava	often	explode	dangerously.

 Lava	is	made	of	silicon	compounds.

 The	more	links	there	are	within	a	compound,	the	stiffer	the	lava.

 (a) Here	are	some	of	the	particles	of	different	silicon	compounds	in	molten	lava.

B CA

  Which	compound,	A,	B,	or	C,		is	most	likely	to	be	in	runny	lava?
  

	 answer		.............................  [1]
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 (b) Molten	rock	sometimes	cools	to	form	granite.	

feldspar

biotite mica

muscovite mica

quartz

  (i) Granite	contains	crystals	of	different	minerals.

   Only	one	of	these	minerals	is	mainly	made	of	silicon	dioxide.

   The	other	minerals	are	more	complicated	compounds	of	silicon.	

   Put a ring 	around	the	one	mineral	that	is	mainly	made	of	silicon	dioxide.

    biotite mica             feldspar            muscovite mica            quartz [1]

  (ii) Here	are	some	statements	about	silicon	dioxide.

   Put	a	tick	(3)	in	the	box	next	to	each	of	the	two	correct	statements.

	 	 	 	 It	is	soft.	 		

	 	 	 	 It	has	a	low	boiling	point.	 		

	 	 	 	 It	has	a	high	melting	point.	 		

	 	 	 	 It	does	not	dissolve	in	water.	 		

	 	 	 	 It	conducts	electricity	when	solid.		

 [2]

[Total: 4]
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3 Mark	finds	this	table	in	a	text	book.
 It	shows	that	different	parts	of	the	Earth’s	crust	have	different	compositions.
 

percentage in 
mantle

percentage in 
oceanic crust

percentage in 
continental crust

iron	compounds 8 9 7

silicon	compounds 45 49 60

calcium	compounds 3 11 6

aluminium	compounds 3 16 15

magnesium	compounds 38 9 3

 (a) Use	a	word	from	this	list	to	complete	the	sentence.

aluminium             calcium             iron             magnesium             silicon
 

The	continental	crust	has	the	highest	percentage	of		.................................... 	compounds.	 [1]

 (b)	 The	compounds	are	not	spread	evenly,	but	often	occur	in	deposits.

  Some	of	these	deposits	contain	magnesium	carbonate.

  Magnesium	can	be	extracted	from	magnesium	carbonate.

  The	first	stage	is	to	heat	the	magnesium	carbonate	to	make	magnesium	oxide.

 	 	 	 MgCO3(s)  		MgO(s)			+		CO2(g)

  (i) Give	the	formula	of	one	chemical	in	the	equation	which	is	a	solid.	

	 answer	................................................................

   Give	the	formula	of	one	chemical	in	the	equation	which	is	a	gas.

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

  (ii) The	magnesium	then	needs	to	be	extracted	from	the	magnesium	oxide.

   Mark	knows	that	carbon	will	take	the	oxygen	away	from	many	metal	oxides.

   Complete	the	sentence.

   Choose	a	word	from	this	list.

dissolves             evaporates             neutralises             reduces

	 	 	 When	carbon	takes	oxygen	away	from	a	metal	oxide,	it		...................................................
	 	 	 the	metal	oxide.	 [1]
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 (c) Mark	finds	that	the	reaction	does	not	work	with	carbon	and	magnesium	oxide.

  Put	a	tick	(3)	in	the	box	next	to	the	most	likely	reason	for	this.

	 	 	 The	magnesium	is	too	reactive	to	be	extracted	this	way. 

	 	 	 The	magnesium	oxide	has	too	high	a	melting	point.	  

	 	 	 The	magnesium	oxide	is	too	dense.	 		 	  

	 	 	 The	magnesium	oxide	is	too	hot.     

 [1]

 (d) He	finds	out	that	magnesium	can	be	extracted	by	electrolysis.

  One	way	might	be	to	electrolyse	molten	magnesium	oxide.

  Complete	labels	1	and	2	by	drawing	arrows	to	the	correct	parts	of	the	diagram.

label 1
magnesium

metal is
formed here

label 2
electrolyte of molten
magnesium oxide

positive
electrode

negative
electrode

 [2]

[Total: 6]
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4 Sylvia	sets	up	this	circuit.

 (a) Sylvia	decides	to	measure	the	potential	difference	across the lamp.

  Draw	on	the	circuit	diagram	to	show	how	she	connects	a	voltmeter.	

  	Use	the	correct	symbol.	 [1]

 (b) The	voltmeter	across	the	lamp	reads	4	V.	Sylvia	asks	her	friends	what	this	means.

Bess
It’s the rate at which

charge passes
through the lamp.

Davina
It’s the amount of

charge in the lamp.

Carlo
It tells you how

much energy there
is in the battery.

Alan
It tells you about

the energy lost by
charge on its way
through the lamp.

  Who	has	the	best	answer?

	 answer	 	........................................................... [1]
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 (c) (i) Sylvia	adjusts	the	variable	resistor.	

   	These	four	sentences	explain	why	the	brightness	of	the	lamp	changes.

  		 They	are	in	the	wrong	order.

    A	 The	lamp	gets	dimmer.

    B	 The	power	of	the	lamp	decreases.

    C	 The	current	in	the	resistor	decreases.

    D	 The	resistance	of	the	circuit	increases.

   Put	the	sentences	in	the	correct	order.	The	last	one	has	been	done	for	you.

A

 [1]
  (ii) Complete	the	sentences	for	the	variable	resistor.

   Choose	words	from	this	list.

decreases             increases             stays the same

   Sylvia	adjusts	the	variable	resistor.	

   The	current	in	the	variable	resistor	decreases.

The	voltage	across	the	variable	resistor		.....................................................	.

The	voltage	across	the	battery		........................................................	.	 [1]

[Total: 4]
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5 Brian	has	an	electric	toothbrush.

 He	connects	it	to	the	mains	supply	through	a	transformer.

 (a) Complete	the	sentence	about	the	transformer.

  Choose	words	from	the	list.

copper             iron               plastic               wood

 	 A	transformer	is	two	coils	of	wire	wound	on	a	core	made	of	…………………………	.		 [1]

 (b) The	transformer	is	connected	to	the	mains	supply.

  What	is	the	voltage	of	the	UK	mains	supply?	

  Put a ring 	around	the	correct	answer.

    13 V                  50 V                230 V [1]
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 (c) How	does	the	transformer	work?

  Put a ring 	around	the	correct	word	in	each	pair.

	 	 The	transformer	produces	a	lower	 voltage current	 than	the	mains	supply.

	 	 The	current	in	one	coil	makes	 a magnetic an electric	 field	through	the	other	coil.

	 	 Changes	in	that	field	induce	a	 voltage charge	 in	the	other	coil.

	 	 This	is	because	the	mains	supply	provides	 alternating direct	 voltage.	 [2]

 (d) Here	is	the	circuit	diagram	for	Brian’s	toothbrush.

M

transformer

  The	circuit	includes	a	switch	to	turn	on	the	motor	in	the	toothbrush.

  Put a ring 	around	the	switch.
 [1]

[Total: 5]
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6 Joe	tests	a	circuit	from	his	computer.

 He	needs	to	be	careful.	The	chips	in	the	circuit	are	easily	damaged	by	static	electricity.

 (a) The	sentences	describe	how	Joe	becomes	charged	as	he	walks	across	the	floor	towards	his	
circuit.

  They	are	in	the	wrong order

  A	 Joe	sets	off	towards	the	circuit.

  B	 This	makes	Joe	electrically	charged.

  C	 His	shoes	rub	against	the	floor	as	he	walks.

  D	 This	transfers	electrons	from	Joe	to	the	floor.

 	 	Put	the	sentences	in	the	correct	order.	The	last	one	has	been	done	for	you.

B

 [1]
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 (b) Electrons	are	transferred	from	Joe	to	the	floor.

  Use	straight	lines	to	join	the	start and end	of	the	sentences.

start end

Joe	now	has	… …	opposite	charges.

The	electrons	have	… …	a	positive	charge.

Joe	and	the	floor	end	up	with	… …	a	negative	charge.

 [2]

 (c) Joe	gets	rid	of	any	static	electricity	by	touching	a	metal	water	pipe.

  Which	statement	below	explains	this?

  Put	a	tick	(3)	in	the	box	next	to	the	correct	answer.

	 	 	 Metals	contain	no	electrons	at	all.     

	 	 	 Metals	and	people	always	have	different	charge.  

	 	 	 Metals	have	lots	of	electrons	which	are	firmly	held.  

	 	 	 Metals	have	lots	of	electrons	which	can	move	freely.	  

 [1]

[Total: 4]



16

©	OCR	2009

7 Cells	contain	the	genetic	code	for	making	proteins.

 Look	at	this	diagram	of	a	cell.

A cytoplasm

B nucleus

C cell membrane

 (a) (i) 	Which	part	of	the	cell,	A,	B,	or	C,	contains	the	genetic	code?

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

  (ii) In	which	part	of	the	cell,	A,	B or C,	are	proteins	made?	

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

 (b)  The	genetic	code	is	made	of	DNA.

	 	 Which	of	these	statements	is	the	best	description	of	DNA?

	 	 Put	a	tick	(3)	in	the	box	next	to	the	best	description.

	 	 	 a	ladder	with	rungs	made	from	amino	acids	

   two	strands	twisted	into	a	double	helix	

   a	protein	molecule	that	can	copy	itself	

   a	bundle	of	tightly	wrapped	fibres 
 [1]

[Total: 3]
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8 (a) The	cell	cycle	can	be	divided	into	cell growth and mitosis.
  	 Here	are	some	statements	about	the	cell	cycle.
 
  A	 The	number	of	organelles	increases.

  B	 DNA	molecules	split	into	two	strands.

  C	 The	cell	divides	and	becomes	two	separate	cells.

  D	 Copies	of	the	chromosomes	separate.

  E	 The	newly	formed	DNA	strands	are	copied.

	 	 Put	the	letters	A,	B,	C,	D and E	into	the	correct	column	of	the	table	to	show	
	 	 where	in	the	cell	cycle	the	processes	take	place.
  

cell growth mitosis

 [3]

 (b) Meiosis	is	another	way	that	cells	can	divide.

	 	 Here	are	some	statements	about	the	results	of	mitosis	and	meiosis.

  Put one	tick	(3)	in	each	row	in	the	correct	box.
  

statement
true for 
mitosis

true for 
meiosis

true for  
both

number	of	chromosomes	in	daughter	cells	decreases

daughter	cells	are	identical	to	parent	cell

can	produce	gametes

the	number	of	cells	increases

daughter	cells	are	identical	to	each	other

 [4]

[Total: 7]
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9 Many	plants	can	be	grown	from	seeds	or	from	cuttings.

 (a) Why	are	cuttings	preferred	by	some	gardeners?

 	 Put	a	tick	(3)	in	the	box	next	to	the	best	answer.

	 	 	 They	can	be	grown	in	a	greenhouse.    

	 	 	 The	features	of	the	new	plant	are	known.	  

	 	 	 They	are	more	expensive	than	buying	seeds.	 

	 	 	 There	is	more	variety	in	the	plants	that	grow.  
 [1]

 (b) Which	cells	in	a	plant	can	develop	into	any	other	kind	of	plant	cell?

  Put a ring  around	the	correct	answer.

phloem cells
 

root hair cells

unspecialised cells

xylem cells 
 [1]

 (c) When	a	cutting	is	taken,	it	can	be	dipped	into	a	powder.

  This	helps	it	to	develop	roots.

  (i) What	does	this	powder	contain?

   Put	a	tick	(3)	in	the	box	next	to	the	correct	answer.

    nutrients 

	 	 	 	 hormones	

	 	 	 	 enzymes	
 [1]
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  (ii) How	is	the	cutting	able	to	produce	new	leaves,	roots	and	flowers?

   Put	a	tick	(3)	in	the	box	next	to	the	best answer.

	 	 	 	 All	plant	cells	can	change	from	one	type	to	another.	  

	 	 	 	 There	are	always	some	unspecialised	cells	in	the	plant.	 

	 	 	 	 All	the	cells	in	a	plant	are	identical.    

	 	 	 	 Plant	stems	contain	all	the	different	types	of	plant	cell.  
 
 [1]

[Total: 4]

END OF QUESTION PAPER

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.



20

©	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


