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Answer ALL questions.

Some questions must be answered with a cross in a box X. If you change your mind about an
answer, put a line through the box $¢ and then mark your new answer with a cross X.

1 This question is about mixtures and compounds.

(@) The box gives some methods used to separate mixtures.

| chromatography crystallisation

fractional distillation simple distillation

Choose methods from the box to answer the following questions.

Each method may be used once, more than once or not at all.

(i) Identifya méthod to separate a single food dye from a mixture of food dyes.

_ Chomdogas

(i) Identify a method to separate gasoline from crude oil.

(;71& coad ('j(\ <t -\UC{}:; ane o

(iii) Identify a method to separate water from copper(ll) sulfate solution.
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(b) The diagram represents a molecule.

@

Explain why this molecule is a compound.

(c) The molecular formula of another compound is C;HsN;O,

(i) State the number of different elements in C;HsN;0,

Ly

(ii) Determine the number of atoms in a molecule of C;H;N,O,

(Total for Question 1 = 7 marks)
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' 2 This question is about rusting.

(a) A simplified formula for rust is Fe,0,

‘ (i) Name the two substances needed for iron to rust.

| O

0
%
O

on

A

B
C
D

%\\J\L, -\g ot ’(CIA(_)U:\Je_ “/]C\f\ Hon go fZ‘ “WN\C mw{s \-\f\g'{‘(‘ﬂﬁ] o

(i) Give the chemical name for rust.

o Wdald) e (D) onee

(iii) What type of reaction occurs in the rusting of iron?

combustion
neutralisation
oxidation

thermal decomposition

(b) Some iron objects are coated with a layer of zinc to prevent rusting.

(i) Name this type of rust prevention.

)

(ii) Explain how this type of rust prevention continues to protect iron when the
layer of zinc is damaged.

(3}
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(iii) Give two other methods used to prevent iron from rusting.

1 &LN\‘C\ D

(/L\ (O F q}( \ﬁ
g( (ﬁ(,( \q,\ {P@'}L(-t one

f “‘W Cﬂt\‘ﬁ\_)

(Total for Question 2 = 9 marks)
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This question is about states of matter.

(a) The box gives words relating to changes of state.

.
Q

| condensation cooling evaporation i =
freezing melting sublimation I =
e re—— | '

MET

Complete the table by giving the correct word from the box for each
change of state.

{H1

S

Y3uy

Change of state Name of change

i_ _sﬂld to liquid | f\[\e\(\m\

e =~ — R

| solidfogas | Sublavnain ]

okt tosolid | frectony. .
(b) When ammonia gas and hydrogen chloride gas mix, they react together to form a =

white solid called ammonium chloride.

The equation for the reaction is

=

-
——
=
o

Il

NHs;(g) + HCllg) — NH,Cl(s)

VaUY SI

A teacher soaks a piece of cotton wool in concentrated ammonia solution and
another piece of cotton wool in concentrated hydrochloric acid.

v

The teacher places the two pieces of cotton wool at opposite ends of a glass tube
at the same time.

After several minutes, a white ring of solid ammonium chloride forms.

cotton wool soaked o cotton wool soaked i
. white ring of : a
in concentrated : : in concentrated e

- ) ammonium chloride -
ammonia solution hydrochloric acid
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(i) State the name given to the spreading out of gas particles.

(i) State how the diagram shows that the particles of ammonia gas are travelling |

at higher s

(iii) Gas particl

Give a reason why the white ring of ammonium chloride takes several minutes

to form.

(iv) Concentrated ammonia solution and concentrated hydrochloric acid

peeds than the particles of hydrogen chloride gas.

es travel at high speeds.

are corrosive.

Give one safety precaution the teacher should take.

(Total for Question 3 = 7 marks)
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4 Ateacher uses this apparatus to find the percentage of oxygen in a gaseous mixture

T T L L L

of oxygen and argon.

mixture of oxygen and argon glass tube
copper powder

d
'

syringe A T syringe B
heat

T

This is the teacher’s method.
Step 1 heat the copper powder

Step 2 push the plunger on syringe A to pass the mixture of oxygen and argon over
the hot copper so that the mixture moves into syringe B

Step 3 push the plunger on syringe B to pass the mixture of oxygen and argon over
the hot copper so that the mixture moves into syringe A

Step 4 record the reading on syringe A
Step 5 repeat Steps 2, 3 and 4 a number of times

The volume of gas decreases as the oxygen reacts with the copper.
Argon is unreactive so does not react with the copper.
The copper powder turns black.

(a) (i) Give areason why the copper powder is heated.

/{l: “(f'f*%* h{/\i Y&}(t U( FQLLE on
.....)b ND, 0’”‘ S’Cﬂf duJ Q‘\Gw\)\" H\&":D ’W 'Cmc/i\—

(ii) State why argon is unreactive.

l\@"}“(‘“b*”kw‘\iJ\L B ol g\@ {wm

(iii) Give the name of the black powder that forms when the oxygen reacts with
the copper.

C,@fpef (:E—) Ok A
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(b) The table shows the teacher’s results.

Readiﬁg nuir;lb‘erm | I;éadi-l—\g”on s;;ringe Ain cm’ 4‘
i_ Sta;t ;8 T T l
F o 0 ﬁg
E_ Hé - | - 67 ]
| 3 65
! 4 ) 63 -

i 5 | 61 |
- 6 : 60
7 | 59

: 8 ju k s
9 ! 58

10 i 58 w

(i) State how the results show that all the oxygen has reacted.

(ii) The volume of gas in the glass tube and connecting tubes is 175 cm’.

Use this value and the results table to calculate the percentage of oxygen in
the mixture of oxygen and argon.

V(o) = 85 *w - 293
V(o) = A€ -5% = s

/(Or—,) ”‘Z%’; ALoo

percentage of oxygen =

R e T e =

o Y0




(iii) Suggest one reason why the calculated percentage of oxygen in the mixture
may not be accurate.

e s o e g do ogemkus.
(\A; \(U\FLRL'K\,{}{' '\.Oobvn )T 'd/\.z« Qme ﬂ(’c( :kU FCL\L N‘ \)
’T[u CUP{)&QL{LL» (,Q(‘U'S\n'% h{k (’I CL‘J‘ k‘D ’\r{’ )

(Total for Question 4 = 8 marks)
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5

(@) Complete the table to show the relative mass and relative charge of a
proton and a neutron.

Proton | Electron Neutron

I Nem—
' Relative mass F \ J 1/2000 : \
! - - - - ‘ i S| S

|

Relatlve charge i

(b) Magnesium has three isotopes.

(i) State the meaning of the term isotopes.

f' -3

\

F\h}(\’ (:’]f '(u i gﬁJ‘WC %LCLI’"\U\{' ‘\)LC‘Q tl/lu, i S(Mr—'w f\Lmlmz/ f Jpnjfmg

(i) The symbol for an atom of one isotope of magnesium is
12Mg
Give the number of protons, neutrons and electrons in one atom of

this isotope.

number of protons

number of neutrons

number of electrons

S
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(iii) A sample of magnesium contains these percentages of the three isotopes.
Mg-24 = 79.00% Mg-25 = 10.00% Mg-26 = 11.00%

Use this information to show that the relative atomic mass of
magnesium is 24.32

A= () +15(e) YUY
\oO

= ’ll_"%l

e

(iv) One mole of magnesium has a mass of 24.324.
There are 6.022 x 10* atoms in one mole.

Calculate the mass, in grams, of one atom of magnesium.

Give your answer to 4 significant figures.

1431
'/‘//":z..%

(. oLy "
L. 034 Xag
MASS = i §
(c) The equation for the reaction between magnesium and oxygen is ((‘\ > g)
2Mg + O, —» 2MgO
Determine the maximum amount, in moles, of magnesium oxide that can be
produced from 0.50 mol of magnesium and 0.20 mol of oxygen.
/ .
\V\ Q'&(—LSS,} \:§
(_’;{\\D & Ly padh n (O)_) = 0.2
Needed - . : 2 :
< Q.(JCVC‘ A ( O_L_ l\/\\)(\') - s R
LN Q\/\DO> Z B0
. |
amount = L+O mol

(Total for Question 5 = 11 marks)

15

acom R0 0 A0 O Tum over




6 This question is about sodium oxide, Na,O

(@) The diagram shows the electronic configuration of atoms of sodium and oxygen.

Sodium Oxygen

Describe the changes in the electronic configuration of the atoms of sodium and
oxygen to form the ions in sodium oxide.

‘\‘ .
 Sedin ko (o5t 1N ) bes b fore N oo
OxXyeen oo 3‘ sk & <U’ ey \o ( o 0 C“

%\ s \fwft Jd& k,\a ckmnic Lm( \)w‘?-\kmr\ Z "
(b) Calculate the relative formula mass (M,) of sodium oxide, Na,O, using information
from the Periodic Table.
1( 23) "¢
—::([,Qﬂ
6
-‘-1—1'6L-~-u— e o e e e T e
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(c) Explain why solid sodium oxide does not conduct electricity.

(d) Give a test to show that sodium oxide contains sodium ions.

(e) When sodium oxide is heated it reacts to form sodium metal and
sodium peroxide, Na,O,

Complete the equation for this reaction.

LNao -9 Ne & Na 2 Oa

(Total for Question 6 = 9 marks)
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7

This question is about soluble and insoluble compounds.

A precipitate is an insoluble compound formed when solutions of soluble
compounds react after mixing.

(a) Different solutions are mixed in separate test tubes.
Tube 1 copper(ll) sulfate solution and calcium chloride solution
Tube 2 magnesium nitrate solution and potassium sulfate solution

Tube 3 sodium carbonate solution and copper(ll) sulfate solution

In which of the tubes will a precipitate form?

J A 1and2only
1 B 2and3only
B ¢ 1and3 only
[0 D

1,2and 3

(b) A student mixes solutions, containing equal amounts in moles, of silver nitrate
and sodium chloride.

The equation for the reaction between silver nitrate solution and sodium chloride
solution is

AgNOs(aq) + NaCl(ag) — AgCl(s) + NaNOs(aq)

(i) State the colour of the precipitate of silver chloride.

e

e
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(i) The student wants to obtain pure, dry crystals of sodium nitrate.
Crystals of sodium nitrate decompose at temperatures above 300 °C.

Describe a method the student could use to obtain pure, dry crystals of
sodium nitrate.

H“ “% ><J\Uv‘i on ’&L Wap “ﬂi‘* QW j ﬂ e UV
s &w c@s‘cdg

B e Qz)gwj L WWMU /%“” (ﬂ}&r }er

i
|
e
!
|
I P
|
|
i
|

(iii) Give an advantage of mixing solutions containing equal amounts, in moles,
of silver nitrate and sodium chloride.

(1)

W Leacks |
s gsoes B Sdun S50 Su niase (@ react,
Se Bl W’M“ Mibe gl Do S/ Oode o |

S((\\M\ rT\TL <-

(Total for Question 7 = 8 marks)
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8 The table shows the structures of six organic compounds.

A
H H H
|1

]
H CHsH

H—C—C—C—H

'B

(a) (i) Give the letter of a compound not shown as a displayed formula.

(ii) Give the letter of a saturated compound with the general formula C,H,,

(iii) Name compound E.

Pmye ne

(iv) Explain why compound A and compound D are isomers.

T T

ECE
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(b) Compound F reacts with bromine in the presence of ultraviolet radiation.

(i) Complete the equation for the reaction.

CH, + Br, - qu B + HG

(i) Give the name of this type of reaction.

LSk bukion 0 |

(c) (i) Another compound, G, has this percentage composition by mass.
C=37.8% H=6.3% Cl=55.9%
Show by calculation that the empirical formula of compound G is C,H,Cl

8 H G\
mess Y (3 BN

8) S \ 3
: i C-
% s L8zt b 37
@—5\:; BSP RN

- . 3 \ | ‘
/ z LJ‘ ; \. G\r\f)lh(_n:x,\ '(:"S“’mc-‘i,v\ C'Z_M o (i

(ii) The relative formula mass (M,) of Gis 127

Determine the molecular formula of G.

B SRS g
TR
\23

TQ@ Pl 35S

= 9L

molecular formula= ...

e
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|

(d) Compound E is used to make an addition polymer.

(i) Complete the equation to show part of the polymer formed from two
molecules of compound E. -

| | !

yHOH ROH b
\ i

| —C—C—C—cC—
H H l | \ |

WOk F M

(if) Give one problem caused by the disposal of addition polymers.

(Total for Question 8 = 15 marks)
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- 9 Astudent uses this apparatus to investigate the rate of reaction between calcium

Capney -

carbonate chips and dilute hydrochloric acid.

calcium carbonate

chips

124,054 | balance

Every 20 seconds the student records the reading on the balance.

(@) Explain why using a cotton wool plug increases the accuracy of the
student’s results.

O deGrase W mes s oy due ko b Qo

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

BT

cotton wool plug

dilute hydrochloric acid

(3 ...... ) + 2HCU(.EY.) - CaClyaq) + HZO(.._.&.,...“) + coz(.....if.}......)

23
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(c) The student uses the balance readings to find the decrease in mass of the flask

and contents.

The graph shows the student’s results.

Decrease
in mass/g

(i) Give a reason why there are some calcium carbonate chips remaining in the

100
090— T e
0.80

070

o0
OAO—j‘i”ff“"ﬁi'ﬁ"ﬁb{
a0l /| \
0204/ -

0.10 B+

0.00 F—T—T—T—T—T——
0 20 40 60 80 100 120 140

Time/seconds

flask when the reaction stops.

(i) State how the student would know when the reaction has stopped.

ﬂ\.z, MestS %\V@DS Qs Sesa<. -

N T T
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(iii) Use the graph to determine the amount, in moles, of carbon dioxide produced
during the reaction.

[M, of CO, = 44] B %
M Co,) = 0989 "
n (C0) - _04% |

12+ 2(1¢)
. B,
- e OTE amount=oa”2mol

—

(iv) Use the graph to calculate the rate of reaction, in grams per second, at time
60 seconds.

Show your working on the graph.

’7( e ._.é_sé‘ = \ ‘\ - O __C: i) i
L Q-_\__’g = \0(3 |
3

= S LB Kb\i

- = 3 |
_ 5 0 Xio {
rate of feathion = o usmmmsimnsnn G5 |

s O Y 0 0 0 Tirm e



(d) The student repeats the investigation by diluting the original hydrochloric acid.

The student then determines the initial rate of reaction at different percentage
concentrations of the original hydrochloric acid.

The graph shows the student’s results.

0.025 4T

0.020

Initial rate
of reaction
ing/s

015~

0.010 -

0.005 -

—TT
0 20 40 60 80 100

0

Percentage concentration of
original hydrochloric acid

(i) Describe the relationship between the initial rate of reaction and percentage
concentration of the original hydrochloric acid.

Jhoeases The ke d ttackon s ity poniow Yo

(ii) Explain why changing the concentration of hydrochloric acid has an effect on

the initial rate of reaction.
{(2)

¢ e.rwk‘”'j‘%_.____.._..__.C@-’\é&:‘fﬁ_.i_ﬁ:{’:.f'_ff'\_.‘ e

S’QLW @""\W"b gq U Lxs ong Clwgce

(Total for Question 9 = 15 marks)
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10 This question is about substances with covalent bonds.

(a) (i) Draw a dot and cross diagram to show the outer shell electrons in a molecule

| of nitrogen, N,
|
|

|

| (i) Describe the forces of attraction in a covalent bond.

| g)(ﬂo:x) ek Skakie  Gdbckon Lo Loexn Q\, cred \p&-\\r s of
ol 60 Kle beded nu -

!

- e —— S —————————— —

" NSO

=

B

(3

8]
v

111HM LON ¢

b |
| s |
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(b) The diagram shows three different structures of carbon.

s
oy
gecse

Structure A Graphite Ceo fullerene

(i) Name structure A.

D “(J,JY\C“(\(':" :

(i) Graphite and Cg, fullerene contain covalent bonds, but have
different structures.

Explain why Cg, fullerene has a much lower melting point than graphite.

Refer to structure and bonding in your answer.

Gﬂ«e"ﬁtwgﬂkﬁwmkg‘w&*O‘""‘Eﬁ’*}&“

Qo \w’ . g‘“‘ak‘" ‘“‘3\ &LJ/ Qcmchu\ On \V\w 3 L\)&k

) M tﬂ@‘wf Xemperakioes

\\’\u’ O\*&T’ w:\xx{uﬂ ki‘ \Or&d,- (zO’ L;U\Jc ‘cxm(s W jﬂL\C’lute, '

(Lw

(Total for Question 10 = 9 marks)
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11 A student uses this apparatus to heat crystals of hydrated zinc sulfate and collect the

liquid produced.

(@) (i) Describe a chemical test to show that the colourless liquid contains water.
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hydrated zinc sulfate
( ==1

heat
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(i) Describe a physical test to show the colourless liquid is pure water.
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colourless liguid
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(b) The equation for the decomposition of hydrated zinc sulfate is
ZnS0O,7H,0(s) — ZnSO,(s) + 7H,0(l)

The student records these masses.
mass of boiling tube =41.649
mass of boiling tube + ZnSO,-7H,0 = 54.469
Calculate the maximum volume, in cm?, of pure water that could be produced.
Give your answer to 1 decimal place.
[1.00cm’ of pure water has a mass of 1.00g]

[M, of ZnSO,7H,0 =287 M, of H,0 = 18]
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maximum volume of pure water = ..........7o
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(c) In an experiment using a different mass of ZnS0,-7H,0 the maximum volume of L v )
pure water that could be produced is 8.5cm’.
The student collected the pure water and calculated the percentage yield to
be 20.3%.
(i) Calculate the volume, in cm?, of pure water collected.
(1)
e /5 g 5
e § :
Yo's
S5
= \. “qL>
|.325¢% 3
volume of pure water = ... cm
31




(i) Explain an improvement to the apparatus that would increase the percentage

yield of pure water.

(Total for Question 11 = 12 marks)
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