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The Periodic Table of the Elements

E < 5 5 — oS N s
Q5 OLs5O | ©O =500 <t SL© O 5 < c 5w
SIFN| OZES | I | OXE® | OXsw | JXEE® -
32
g

2 n_¢2 2 ~ @ (S 5
TP =i~ | Oosfn [ 2o | S2sw 32
— S (_Lg(.)%\—i oomgm 738w .‘i.<§°° 8

€
o
o
<]

c . £ £ — £ =
©A~S Npso | ovigdg | RLovin | Lo @
A0E80 | Vs | Kwem | Y35 | Qas®d o

© & ] — S <

g
(el
o —CQ

c 2 %) = kS 8 8
< >3 dr 2| Lwtm | Yaosq | D=3m a2
A ZEN | mlEs | <80 | YNEDL [ QOE® =

c e © = ‘5 N O

< © — C
0w T

. 5 8
N ¢y S 0 MOVEN | Qcco | Faoza
“0f° NOfm |ZDnsm | Qafw 2

Q Q

- £

=]

e ©

=} £ £ < S <

— 5 ~N—=2m | o854 | L 5o — 35 kS

m 35w = = — 2 o =

— @35 N<§\—| ~Ogm | S=EY | QFgw Z
© c
Q
€
5 = ﬁ
s5:g | Y3ie |8 ols
O NRT® Hogv RI:z®
g
N 5 0 o5 N~ N ;E
J20 Do ™~ I E-Ne)) (o))
BOsgN | I<sy | 3L~ | JRaed
o
£
_ 1S £ — ]
2530 | STio | RBrio | D 0ES
o ofE ~REq
0Z2N SQEYT JasE~ 2=
o [s§ [ %
£
= £ P =]
o O &~ M cS5n Nhgl\ D = F D
LOEN | SEEY | J=e~ | Q=£9
£ N
< £ —
aT5q coso | 235is|Quie | Kasyg
Tsg WULEN | ey | 305~ | T éo
£ 2 =] —_— c
2 £
4] — =] £ = £
NMEsSL | WOEm | Qouin [ T3l
WS |oFEY | Qs | 053
g 8

. g o% < _ 5 5 So

o} N=EST | ©Oswy N 2]
@ 3 WOSN | ®SE ‘3351\ Qw39
T35 e 5 ] 3 =%

>
Ea 2
gge E £ £

> o = E — S ~ S0
o] o weEQ TS EM | MA3d | 55 CBZO | 9 RES
¢l 8588 D>8Q |0 Z8Y | JFEN ROs3

e g 8
vE &
=20 o
g —

s ° E : to |l wwtn | Tuis

@] =2 AN — ~Z0 =R=Ne\| 4= g
= ® SEEN|oNES | SIS~ | XES

N =]
|
E £ o % § ~x_E
N Os54H | O S>3V | Hosr | QED
SOEN | @ 7E® H_,él.ﬂ S5
o =

£ £ e £ —

o2 <t 9| ox8so | o200 | 5o | Y asio
©meY NE%\—! JOLR |wnEm | Gmgd | Jrgo

kel © k7 —_— =

£

5 < § 5 Qg (”)wg ™ E
= ™ Sl )] 7)) [To) SN~ =To! — 3~
NOEM | RZEA | oXES | oxEm Q0w | YL 2w

= o S 2 5] — =

P 6 6 0 56 A0 2 2 8

* The lanthanoids (atomic numbers 58—71) and the actinoids (atomic numbers 90-103) have been omitted.

The relative atomic masses of copper and chlorine have not been rounded to the nearest whole number.
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1 The box shows the names of some substances.
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bromine carbon dioxide copper iodine

methane nitrogen sulfur dioxide water

(a) Complete the table by choosing substances from the box that match the
description.
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Each substance may be used once, more than once or not at all.
(5)

%
R
SRS
SIS
25

'S
S5

XA

Description Substance

0>
S
O000%0,
X8
20!
RS

%% %
CREARRK
%”0

RS
5
2R

0
R
S
J0S
RRRRSKE

<
Jote
GRS
0%l

a good conductor of electricity

0>
S
bose%s
KK
fogevesstes
0%

S

an element that has a basic oxide

a substance used as a fuel

a major cause of acid rain

a non-metallic element that is a solid
at room temperature

(b) Describe a test for carbon dioxide.
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2

(a) Table 1 gives some information about three subatomic particles.

(i) Complete Table 1 by giving the missing information.
(3)

Subatomic particle @ Relative mass = Relative charge

electron 0.0005

proton +1

neutron 1

Table 1

(i) Give the name of the part of the atom containing protons and neutrons.

(b) Table 2 shows the numbers of protons, neutrons and electrons in the
species U,V, W, X, Y and Z.

Species Number of protons Number of neutrons Number of electrons

U 8 10 8

\Y 9 10 10

W 11 12 10

X 11 12 11

Y 12 12 12

YA 12 13 12

Table 2
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Use the information in Table 2 to answer these questions.
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Each species may be used once, more than once or not at all.

%
AN
% ¢
%

K
LK
=
3R
RRLRKLRS

fotess

o)
A

203,

(i) Give the letter of the species that has six electrons in its outer shell.
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(i) Give the mass number of Z.

(i

ii) Give the letter of the species that is a positive ion.
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(iv) Give the letters of the two species that are isotopes of the same element.
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(c) A sample of neon contains two isotopes, *’Ne and *Ne

The relative abundances of the two isotopes in the sample are
“Ne 91.2% “Ne 8.80%

Calculate the relative atomic mass of this sample of neon.
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relative atomic mass = ...

(Total for Question 2 = 11 marks)
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3 Some sugar is added to cold water in a beaker.
After some time, all the sugar dissolves and spreads throughout the water.

(@) (i) Name the process that occurs which causes the sugar to spread throughout
the water.

(b) Pure water can be obtained from the sugar solution using this apparatus.

fwater out

water in f

heat

(i) Name the process used to obtain pure water from the sugar solution.

(i) Explain the purpose of the piece of apparatus labelled X.

(Total for Question 3 = 6 marks)
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4 A student uses paper chromatography in an experiment to separate the dyes in four
different food colourings, E, F, G and H.

The diagram shows the appearance of the paper before and after the experiment.

level reached

by solvent
° °
°
°
o—0 o0 — o
E F G H E F G H
before after

(@) (i) Describe how the student should complete the experiment after putting a
spot of each food colouring on the paper.
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(ii) Deduce the number of dyes in food colouring H.

(i

if) Suggest why food colouring F does not move during the experiment.

(iv) Explain which two food colourings contain the dye that is likely to be the
most soluble in the solvent.
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(b) Determine which food colouring contains a dye with R; value closest to 0.67

Show your working.
(3)
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(Total for Question 4 = 10 marks)
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5 This question is about alkanes and alkenes.

(@) (i) Complete the boxes by giving the missing information about the alkane with
the molecular formula C,Hg

molecular formula CHe

name

empirical formula

displayed formula

(3)

(ii) Complete the chemical equation for the complete combustion of the alkane C,Hg

(iii) Incomplete combustion occurs when the air supply is limited.

Give the names of two products of incomplete combustion.

(b) An alkene with molecular formula C,Hg reacts with bromine to form a compound
with molecular formula C,HgBr,

(i) What is the name of this type of reaction?

L] addition
decomposition

precipitation

O n w >

|
|
|

substitution

(1)

(2)

(1)
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(i) Draw displayed formulae for two different alkenes with the
molecular formula C,Hg
(2)
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(iii) State the term used for compounds with the same molecular formula but
different structural formulae.

(c) The alkene C;Hq can be polymerised to form the polymer poly(propene).

(i) Complete the equation for this polymerisation reaction.
(2)

T

nC=C -
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(i) Two ways of disposing of polymers such as poly(propene) are
® burying them in landfill sites

® burning them to release heat energy

Discuss the environmental problems caused by these two methods of disposal.
(3)

%
o X
’0‘07’.0‘0
<
M
< X

o @ 108
SIS
SIS
.................................................................................................................................................................................................................................................................................... X

e
‘0‘0‘&)‘0
SIS,
Do Sovati%els

(Total for Question 5 = 15 marks) S

SHET
KL

o
IR

8
1% 1%
SITK
POt~

<

gvege

oo 1
N

oo s
CRLLH XXX

DeSetodes
S
ootatetotatetetedetetoted

EEO
SRR
$90%%%
1200 %%

%

&
fototele!
5%

%

X et
“‘?':‘:
Dode=tet

barc 0%

SRR
(90950509
o

12

P 6 6 0 5 6 A 0 1 2 2 8



PMT

ote%s
RRRKE
ootelotes

KRR
RIARKS

CRRLRKR

QLK
RIS
K :‘0%0

RS

<>
K
S lototalels
X XX
5, RNt
So%oel
LR

X
%%

0%

XL
< SRRIKIIGIKRA

RARRAKARKARA KN

05X

lototele
ETHHS
1)

1%

&
o

4

KL
QLK
R

ot
255
8

O O
s
X XXX
S
2K
X

X

K5
55
CKKS

<535
S
Sogoteseset
totetetets

¢
X
5
L5

<
S
bose%s
KK
KL
QLR

6
K5
ool

<
X
5
k‘kgﬁ
o ete%et
ZRRKS

BLANK PAGE

R
25
2
{

ol

SRS
haSigsge
AN
Lo oo
KR

X
2
o)
%
XX

<

<%
IC
R

25
?
92
%

S5
KX
ok
GE5S
ptetete!

SSoetetetodetes
PRIZRKLLRRS

=

0098t
boo%
%
&
o2

SR

SOV
<]
CLLRKS

0%
000
XK
5

G

X

4
LRRK

2905
S5

o%
%

<K
<X
5

OG0
RS
Q55
o
55
!

2
58
090
X
%
2K
S

XXX
Rasesess
S
9%
RS

<
o008
S5

KL

55
el

&
RRE

SR
%

5

2o

N
SRR
LR
k<o
R
58

0
<
=R
2
2

RS

OO
SR8
K5
<R
5
LR

G
<5
%o
X8
%
0%t

55

OO
QLKL
LR

SRR,

SeSoteeteteteds
R

%
0%
o%
X2
%
<

VD V0 O O RO 0 o
Turn over »
P 6 6 0 5 6 A0 1 3 2 8 urnove



6 This question is about some of the Group 1 elements and their compounds.
(@) A teacher adds a small piece of lithium to water in a trough.

(i) Give three observations that are made when lithium reacts with water.

(ii) After the reaction has finished, the teacher adds a few drops of
universal indicator to the solution in the trough.

Explain the colour of the universal indicator after it is added to the solution.

(b) A student does a flame test to see if a white solid contains sodium ions.
She cleans a platinum wire before using it for the flame test.

(i) Explain why the student needs to clean the platinum wire.

14

P 6 6 0 5 6 A 0 1 4 2 8

PMT!

zs%?@a
zs%??%
CRAEKK

QS X
poimr o
[9e%-¢: 1%
b

D0 » 0%
35@%@?
KL
&

KRGS
Bosesotetes

ALK
CRARLK

SRR
LR

<2

S ttotone!
SN
boSotetededs
N
KRR

&
<5

<
A

IR
o
IS
QRIS

&

KRXLRS
X
RS

%
%



hich of these is the colour of the flame if the solid contains sodium ions?
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(c) Potassium sulfate (K,SO,) is an ionic compound.

(i) Give the formula of each ion in potassium sulfate.
(1)

POtassSiumM iON ..., sulfate ion ...
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(ii) The melting point of potassium sulfate is 1069 °C.
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Explain why potassium sulfate has a high melting point.

Refer to structure and bonding in your answer.

:

GRS
SRS
4@?@%%
LS

05
&

S5
SR

s
5
25
s
KK
K

%
5
2

3%
28

%%
KR

<
QL

558
CRRK,

KRHKARAAXARAA

¢
Sototeteds
S

ERLI

SRRLIERS
QRIRKEL

AR
GCIRIEIKIRL

RELRRLS
o

S8
55
XS
KK
25

%% %%
XK HLIKRIK

2

%
S9%s
K5

2%
298
beletet

o5
2
9%

(X5
355
SR
A
e
R

.
Boleet
02025

<
et
%
5
R

S
5

%% %%
%%
%
X

(Total for Question 6 = 15 marks)

SRR

SERRRIRR
SRR
LRLRKRLRS

SHERES

<
(&S
hosess
55
e
pogole!

%
<

CSIRIEER
CRLRR

%
o%
o%

15

R T 0 Turn over »
P 6 6 0 5 6 A 0 1 5 2 8 urhove



PMT!

CRAEKK

7 A student investigates the reaction between magnesium and hydrochloric acid.
He uses this method.
Step 1 add 25cm’ of dilute hydrochloric acid to a polystyrene cup

Step 2 record the temperature of the acid

o <
Doges o 198
SRS

Step 3 find the mass of a 10 cm strip of magnesium ribbon K

Step4 add the magnesium ribbon to the hydrochloric acid

Step 5 when all the magnesium has reacted, record the highest temperature
reached

(@) Complete the word equation for the reaction.

magnesium + hydrochloricacid — ... e

(b) The thermometer shows the temperature of the acid at the start of the experiment.

°C 25
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(i) Complete the table by giving the temperatures to the nearest 0.1 °C. sk

temperature of the acid at the start in °C -

o
SRR
$eavadely
Ko
SRS
EEIX

highest temperature reached in °C

temperature rise in °C 20.8
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(ii) Show that the heat energy change (Q) for this reaction is about 2200 J.
[mass of 1.0cm’ of solution = 1.0g]

[for the solution, c =4.2)/g/°C]
(2)

(iii) The mass of magnesium used by the student was 0.12g.
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Calculate the value of the enthalpy change (AH), in kilojoules per mole of
magnesium, for the reaction between magnesium and hydrochloric acid.
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8 (a) A scientist finds an unlabelled bottle on a shelf.
She thinks the bottle contains a solution of ammonium sulfate, (NH,),SO,

Describe tests the scientist could do to show that the solution is ammonium sulfate.
(6)
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(b) Ammonium sulfate is often used as a fertiliser.
It is prepared by reacting ammonia (NH;) with sulfuric acid (H,SO,).

() Name the type of reaction that occurs between ammonia and sulfuric acid.
(1)

(i) Write a chemical equation for the reaction of ammonia with sulfuric acid.

(1)

(iii) Draw a dot-and-cross diagram to show the bonding in a molecule of ammonia.
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9 A student uses this apparatus to investigate the rate of reaction between marble chips and
dilute hydrochloric acid.
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dilute hydrochloric acid
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The equation for the reaction is
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CaCO; + 2HCl — CaCl, + H,0 + CO,
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(@) During the reaction the mass of the contents of the flask decreases.
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(i) State why the mass of the contents of the flask decreases.

(1

(ii) State the purpose of the cotton wool.
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(iii) Explain why sulfuric acid is not a suitable acid to use in this investigation.
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(b) The graph shows the student’s results.
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(i) Inthe investigation the marble chips are in excess. ;§..§§
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Explain the shape of the graph.
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(i) The student repeats the experiment using the same volume of hydrochloric acid but
of half the concentration of the original acid. All other conditions are kept the same.

On the grid, draw the curve the student would obtain.
(2)

(c) Explain, using particle collision theory, how increasing the temperature affects the
rate of a reaction.

03059
SIS
CRXRKLLRKL.
ERRRES

%
SRR

a0
LXK

<
S
bose%s

X8
2
5

<X

3

OO
R
QKK

KL
SR
!

Q0K
295%%
S

0
5
L

S

Steteteds

18550
%%
LKL

:

GRS
SRS
4@?@%%
LS

05
&

S5
SR

%

5
25
S
e
XS

%
L

Soge%s
<
oSegss
0SS
9%

3%
28

%%
KR

<
QL

558
CRRK,

¢
Sototeteds
S
LIRSS

ERLI

CRERKRY

ORI

RS
RIS
o0
ototelotetototels

%% %%
XK HLIKRIK

(Total for Question 9 = 14 marks)

oot
2R

2
booletotelotoseses

KRR
atsrees
¥ Sedeleds
LS
CRKKS

<>
25

5
A
S
%08

R,

5

protogels
<Y
Y

z,)‘)v,
ot

&
oo

%
S8

<
et
%
5
R

S
5

%% %%
%%
%
X

SRR

SERRRIRR
SRR
LRLRKRLRS

SHERES

<
(&S
hosess
55
e
pogole!

%
<

CSIRIEER
CRLRR

%
o%
o%

23

VD V0 O D O AR 0 —
Turn over »
P 6 6 0 5 6 A0 2 3 2 8 urnove



10 (a) The diagram shows the apparatus a teacher uses to determine the formula of an
oxide of lead.

24

an oxide of lead hydrogen burning

____hole

L A
hydrogen _>—‘I_,__I7_A_)\
S reduction tube

heat

This is the teacher’s method.

Step 1
Step 2
Step 3
Step 4

Step 5
Step 6

Step 7

find the mass of the reduction tube
add some of the lead oxide to the reduction tube
find the mass of the reduction tube and lead oxide

pass hydrogen gas over the lead oxide and ignite the hydrogen at
the hole

heat the lead oxide strongly for 10 minutes

keep passing hydrogen through the reduction tube until the tube
and contents are cool

find the new mass of the reduction tube and its contents

Give a reason why hydrogen is passed through the reduction tube until the
tube and contents are cool.

Describe what the teacher should do next to make sure all the lead oxide has
been reduced to lead.
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(b) The teacher completes the experiment and obtains these results.

mass of reduction tube =23.50 g
28.64 g
28.16 g

mass of tube + lead oxide

mass of tube + lead
(i) Calculate the mass of lead formed.
(1)
mass of lead = ... g

(i) Calculate the mass of oxygen removed from the lead oxide.
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ii) Determine the empirical formula of the lead oxide.
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(c) The insoluble salt lead(ll) chloride (PbCl,) can be prepared by reacting a solution
of lead(ll) nitrate with dilute hydrochloric acid.

(i) Complete the equation for the reaction by adding the state symbols.

(1)
Pb(NO,),(..... ) + 2HCI(........ ) — PbCl(........ ) + 2HNO,(.......... )
(i) Show that the maximum mass of lead(ll) chloride that can be made from
0.0370 mol of hydrochloric acid is about 5g.
M, of PbCl, = 278]
(3)
MAaXiMUM MASS = ... g

(Total for Question 10 = 13 marks)
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