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® Use black ink or ball-point pen.
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® Answer all questions.

@ Answer the questions in the spaces provided
— there may be more space than you need.

® Show all the steps in any calculations and state the units.
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mind about an answer, put a line through the box $€ and then mark your new
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® Write your answers neatly and in good English.

@® Try to answer every question.
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Answer ALL questions.

(a) The box gives some methods used in the separation of mixtures.

chromatography crystallisation evaporation

filtration fractional distillation simple distillation

Use words from the box to answer these questions.

(i) Identify the method used to obtain pure water from sea water.

e |
Seple ¥ Nakion

(i) Identify the method used to separate the dyes in a food colouring.

C/') D ”“»\C" \\v«

(i) Identify the method used to obtain ethanol from a mixture of ethanol
and water.

C\\\}T\G\' onc C}\\S'{\\\("k’ ON .
(b) Complete the sentences by writing a suitable word in each blank space.

When salt is added to water and stirred until no more will ..
a saturated solutlon forms.

The salt is the .. )\Q‘\

The water is the ... XAV <

(Total for Question 1 = 6 marks)
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2 The diagram shows the positions of some elements in the Periodic Table.

1 2 3 4 5 6 7 0

Na cl

(a) Use symbols from this table to answer these questions.

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

(i) Give the symbol of a metal.

Na oo

(ii) Give the symbol of a noble gas.

(iii) Give the symbol of a liquid at room temperature.

B
(iv) Give the symbols of the two elements in Period 3

(Total for Question 2 = 5 marks)
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3 This question is about alkenes and alkanes.

(a) Complete the table by giving the missing information about the alkene with the |
molecular formula GH,

|
| : — R I i
| ' Molecular formula | CaHe

‘ Name m@r‘o Pene ! |

“ Empirical formula S N, !

' General formula ..

’ \ \
' Displayed formula W C=c-<-K

(b) Alkenes are unsaturated compounds.

(i) State whatis meant by the term unsaturated.

C}\k A (A C,{) S ben Cﬂ'\’\mj &N (,"L,U (,blﬁkf-' \’J)\ﬂ (ﬂ : |

(ii) Describe a test to show that a compound is unsaturated.
(2)

% " . " T

B



(c) When the alkane methane reacts with chlorine, the products are chloromethane (CH,Cl)
and hydrogen chloride gas.

(i) Give a chemical equation for this reaction.

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

0 A addition

B decomposition
C neutralisation
D substitution

O
O
=

(iii) State the condition needed for this reaction to occur.

VI¥Y SIHL NI 3LIMM LON 0d

VIUV SIHINIILEMIONOG
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(d) When ethane reacts with chlorine, one of the products of the reaction has the
formula G,H,CL,

There are two isomers with this formula. |

(i) State what is meant by the term isomers.

(i) Draw the displayed formulae of the two isomers with the formula C,H,Cl,

isomer 1 isomer 2

‘ﬁ\ C\ \J\l H‘
E\F-C‘-C,‘ﬂ C\_,C—-(_"C\
\ ‘ |
K

\

(Total for Question 3 = 14 marks)
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4 Asolution of hydrogen peroxide decomposes when a catalyst of manganese(lV) oxide

is added.
The products of the reaction are water and oxygen.

(a) Complete the chemical equation for this reaction.

& H,0, — woder  H,O +

(b) Give a test for oxygen.

i : < S o = 2 o\ Al . i

(c) State the reason for adding a catalyst.

/-

i

TTTTT) PP PO

(d) A student investigates how changing the concentration of the hydrogen peroxide

solution affects the rate of this reaction.

She uses this apparatus.

hydrogen peroxide
solution

0 20

40 60 80

100cm?

MGrenl, H e L o L
\D WUt ase Lz (2 L& R) (/1\,\(._\& .

oxygen

manganese(lV) oxide

T —

9
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The student records the volume of oxygen that collects every 2 minutes for 16 minutes.

The table shows her results.

[ I ' ' ;

' Time in minutes 0 2 4 | 6 8 10 12| 14 | 16

U ———— ! — 0 : ) e

: Volume of oxygenincm?® | 0 ! 22 ! 38 ‘ 50 & 55 ! 69 | 76 | 80 80 ‘
(i) Plot the student’s results on the grid.

(ii) Draw a circle on the grid around the anomalous result.

(i) Draw a curve of best fit through the points, ignoring the anomalous result.

100
80 -Hr et
M. . - 3
y in
60 e b
Volume of @

oxygen in cm?

16

Time in minutes
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(iv) Suggest a mistake that the student might have made to cause the
anomalous result.

(v) Determine the volume of oxygen collected during the first 3 minutes.

Show on your graph how you obtain your answer.

volume of oxygen = 'gl

(e) The student repeats the experiment using hydrogen peroxide solution of half the
concentration of the original solution.

She keeps the volume of the hydrogen peroxide solution and all other conditions
the same.

(i) Draw on the grid the curve you would expect the student to obtain.

(ii) Explain how using hydrogen peroxide solution of half the concentration
affects the rate of the reaction.

Refer to particle collision theory in your answer.

"'F)

/’.’

2
/ C. _— 2£ S
Wime So Shot cs= uss

=

]
A\

2o "Lfn‘ﬁf

Abe veatbn S S\ao” ag thoe ore (”erf

) ! o iy e
V;f‘-:,\.zj\T ‘\_',:,‘DUSL‘:'P\S -

(Total for Question 4 = 14 marks)
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(a) The diagram shows the displayed formula of the organic compound methanol, CH;OH
H
H—C'—O—H
!

(i) Determine the number of atoms in one molecule of methanol.

i (1)
~
S

(ii) State why methanol is not a hydrocarbon.

Y (obas Oxympn, 1nf C’"LL Lo ”’]ﬂ) |

(b) The atoms in methanol are held together by covalent bonds.

(i) State what is meant by the term covalent bond.

{93

E\x« S baded abws and KL, PV of  CheCbans Shered
\_)\_/t A k\\ ) “\ .

(i) Draw a dot-and-cross diagram to show the bonding in a molecule of methanol.

Show only the outer electrons of each atom.

R
s :
W 3 4 0% W

AKe
|
A
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(c}) Another organic compound has the percentage composition by mass

C=38.7% H=9.7% 0=51.6%

(i) Calculate the empirical formula of this compound.

O

MebS 2% .73 A3 6\ G
W\ N \ 16
- BRLS . ST L Tl
%\ai}\ o3 Y ALS 328 3aas
2 \
st \ <
¢ : 6’;'-'\0 [ LC'\,\ Q(—‘-‘I\L’x\:\ = C w\?) O

(ii) The relative molecular mass (M,) of the compound is 62

Determine the molecular formula of the compound.

8 6L
w B .5
(Layd+\6

5 (\\“\(\}\ﬁ(uﬂlc/ Q,\"ﬁ_u\h\ [ C,Z'\’\ 60 5

molecular formula =

CH, O

empirical formula= ... 7.2

(Total for Question 5 = 11 marks)

A

Turn over

13




| _
1

| 6 This question is about elements in Group 7 of the Periodic Table and their compounds.

| (a) (i) Give the name of this group of elements.

| test..

(ii) State the colour of chlorine gas.

Fale

(iii) Give a test for chlorine gas.

AN

IER

1<)

Ohlone oy blasces dome 129 (s _pnpr

(b) Give a test to show that a solution contains iodide ions.

{2}
\<}

[\(ﬂ\ a C\\\L Kt‘ ate ‘“3‘-« f\(_,( C‘ H/‘\U\ S\\\ o« Mitat QCJLLU‘“\W\ Lo |
l\‘-\/\”“' L f\\«.,\ o v SLL& On.
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(c) A student compares the reactivity of the elements bromine, chlorine and iodine.

He mixes these pairs of solutions and observes the reactions that occur.

chlorine solution and potassium bromide solution
« bromine solution and potassium iodide solution

Explain how the reactions can be used to show the order of reactivity of the l
three elements.

Include the colour change that the student would observe in each reaction.

f e
{ O
=)

vJ\Q*’“&gO’\“ U Whaa Gnd ook bycomale Ove

| 5 Sk
(R . .
mﬁﬁﬂﬁﬁi_bm““ %ﬁﬁﬁmeH%ﬁawﬁmﬁgﬁljﬁxh&m@ﬁmw

bmmm :

U’\\*" .gtbw‘\““’ X LDM“ Wae L U"tir0 F&ckssu n ahch e rwm' QO)\’-“’L/

J(\\JJ g\}\k\t \\m \U"(\b .\O(‘Cud-’\ (L) - ‘)\C\ d\%{)\c (_ 3 B ftfklb\.ﬁ @ m:\}x\"\(\ &(‘

f
\
\
\
\
|
b‘f‘l'_‘\"n‘ WAg \f) r"\,«{ﬁ*-- \(t G l_,{':\\‘l'(-’:’ b'n't(—br \ ‘(IC( l\(\_:‘ . %
|
|

UJ 5‘( T(”C b \\\J” IWJJ)'( \Q“.\L 1\»-

\OCL L lk’)(rc‘n""v\?' (l/ L\\'\\ gt =

(Total for Question 6 = 13 marks)
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7 Astudent uses the reaction between zinc and dilute sulfuric acid to prepare some

zinc sulfate crystals.

(a) (i) Complete the equation for this reaction by giving the correct state symbols.

Zn (.2 + HS0, (900 —» z0s0,(Me) + (G
]

Q

(ii) State what would be observed during this reaction.

(\_‘A (1)

oy PR
pEL =t

(b) The student adds excess zinc to a beaker of dilute sulfuric acid.

(i) Explain why it is necessary to add excess zinc.

‘\\\\5 Sued t‘vu,»f- A, r b aGd peals, ensu,

(ii) Draw a diagram of the apparatus the student should use to remove the
unreacted zinc and collect the zinc sulfate solution.

Q\\(L n,;.\' (2)

&/’

NG Q{’if {(\ku."ﬂ'"f A

||II||II| ||II\|II ||I1| I I|I|II||IH]I|III|I|NIII Bl IIII I

e

| e : : '
SGL_\J\_(_ LJ"\ 15 6:’(_,.‘\)-'& ;Z'!\"\(;_ :/‘K/"JRP \'\Cdt .

VAUV SIHINI LM LON OG- VaHV SIHL NI JLIMM LON 0a
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(c) The student obtains a pure, dry sample of zinc sulfate crystals.
The formula of zinc sulfate crystals is ZnSO,.7H,0

(i) Calculate the relative molecular mass (M,) of zinc sulfate crystals.

M = 65 ¥ AL+ L\(\(’:‘) 3 C?_(\‘B B \.G)

- "
= %
AR =

- 283

(i) The student uses 0.0200 mol of dilute sulfuric acid in her preparation.

Show that the maximum mass of zinc sulfate crystals that the student could
obtain is about 6 9.

n (&S0, AM0) = O -Oemey

; ) N il ) =
M kwé.’r\cbok;\ . ’-Jnj\lo> - M e
< %7 xo.ov

(iii) The student obtains a mass of 4.28 g of zinc sulfate crystals.
Calculate the percentage yield of the zinc sulfate crystals.
Give your answer to three significant figures.

v 19
J

—

,)'q.k__\

= t?l.\-. (: .

SR

6

percentage yield = ...

(Total for Question 7 = 13 marks)
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i 8 (a) A piece of magnesium ribbon is ignited and placed in a gas jar of oxygen.

|

The equation for the reaction is

2Mg + O, —» 2MgO

(i) Give two observations that would be made in this reaction.

ﬂ?ﬁ.’- Sne

\J\rj s {

UJ»{.‘"\'\}W \;1\(7 (:1"(‘“*”@1 .

B

(i) State why this is an oxidation reaction.

W\u \lngL 0 i}ckl\"ﬁ OMFN, S s onelised

(b) A second piece of magnesium ribbon is ignited and placed in a gas jar of

18

carbon dioxide.

A very exothermic reaction occurs, forming magnesium oxide and carbon.

(i) State whatis meant by the term exothermic.

olases Qamd enemy.

(ii) Give the chemical equation for this reaction.

(iii) A fire starts in a warehouse where magnesium is stored.

Suggest why it would not be suitable to use a carbon dioxide fire extinguisher

to put out this fire.

) i { . A f !
G;x-ﬁbm Adioxde  Wowlds'* pub o

Loould =

T T 0 A A

WYY SIHL NI TLMM 1ON Od

vauVY SIHL NI 3LIMM LON 0d
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(c) A student uses this apparatus to find the mass of magnesium oxide that forms
when a known mass of magnesium is heated.

crucible lid

magnesium
ribbon ——

heat

This is his method.

find the mass of the crucible and lid

place some magnesium ribbon in the crucible

find the mass of the crucible, lid and magnesium

heat the crucible with the lid on for a few minutes

find the mass of the crucible, lid and magnesium oxide

Using this method, the mass of magnesium oxide formed is less than expected.

Explain two changes that the student should make to his method to obtain a
mass of magnesium oxide closer to the expected mass.

i - A > Ca -j'! ( (
E»A‘p\(“"«dwk‘w“'*{ WMo OX asn Jp
Cf\'\‘;_\bk'k '

Relest w0 Tewid o o st ess, s, 3

]
U

(\_l

‘V\c‘-.) NS L™ ‘\’\.w.% el ﬂ'r;ci.ali .

(Total for Question 8 = 10 marks)

T A O T
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9 This question is about some compounds of the elements in Group 4 of the
Periodic Table.

(a) When carbon dioxide dissolves in water, a weak acid forms. B
(i) Which of these could be the pH of this weak acid? =

\ 1) =
1 m

O O 8 O
o N W >
w

| (i) Which of these is a correct statement about acids?

acids contain OH~ ions
acids are electron donors | :

acids are proton acceptors

M O 0O O
O N w p

acids are proton donors

LM ION OO

(b) When lead(ll) carbonate is heated, lead(ll) oxide and carbon dioxide form.

=
P
=
|
g
=ls
—

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

1 8 ral e L ~ L- ‘
i T(\;J'(‘-’WJ Ca\l Compe OS1ton.

3

S

Cyaay

(i) Complete the equation for this reaction.

PbCO, —» PLO + CO&

WMWY SIHENTIHMMION DG

.
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(c) Silicon dioxide, SiO,, and silicon(IV) chloride, SiCl,, are both covalently bonded
compounds.

The table shows the melting and boiling points of these two compounds, and the
physical state of silicon dioxide at room temperature.

| i 70 | Phys:icarl state at
Compound Meltmg pointin C. Boiling point in °C | ' room temperature

1710 | 2230 solid

~69 58 LJ‘ wd .

(i) Complete the table by giving the physical state of silicon(IV) chloride at
room temperature.

(ii) Explain, in terms of structure and bonding, why silicon dioxide has a much
higher melting point than silicon(lV) chloride.

{9}

g \\( o d@ A\(L h( g ‘D&rﬂ’(' (ptchont  Shadase  yun [y
L ";) C’J“ "“‘“ ko T‘*ﬁ_‘fe. thioeen tas ahoms Wil pegupegbon

s g ey o ’Dﬂk’“\‘j‘"‘z\fpf

gCl} ‘f\;uﬁ CA )mw(vb, M ﬁ{((utc m Si'"d(,‘bl,\r L,]\L\ln LWLJ.

wt i QH( - L( C (LL\- (»)ﬂ UL e \‘N' U(@J o ol
l(f_j‘(\,pcﬁ‘é};uﬂ'_b o (’Nqﬂém‘?_.

| Roe _3\\\% doride s 0 mudn e Mk podk ey |

% O\ o I ?‘%\&

(Total for Question 9 = 11 marks)
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' 10 A student uses this apparatus to investigate the reaction between
potassium hydroxide solution and dilute hydrochloric acid.

N

polystyrene cup

This is her method.

pour 25 cm?® of potassium hydroxide solution into a polystyrene cup and record
the temperature of the solution

pour 25 cm? of dilute hydrochloric acid into a measuring cylinder and record the
temperature of the acid

add the acid to the polystyrene cup and stir the mixture

record the highest temperature reached

(a) (i) Give a word equation for the reaction between potassium hydroxide and

F(\}’CS* LY

|

‘C'uq' s (Jyﬂ.-?_ \.‘.\ZU Cg__\r\,\'\ aLe ‘U\)\[(j‘.ﬁ\ @RU tn {5\ L\ o .

hydrochloric acid.

(i) Explain why the student needs to stir the mixture.

"

AEHD 0O O

A j\f onde 3 Hodotiox a6 —> Potasvun Ohlade + Qocte |

i..\:l- \ ; g

V=)

'“““h  Slbirs. Ef‘ “ﬂ/m\)““r’mct

23
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(b) The table gives the temperatures of the solutions before the student mixes them.

| potassium hydroxide solution

ERENA
i

mean temperature = ...

(c) The student repeats the experiment on a different day, using 25 cm? of
potassium hydroxide solution and 25 cm? of dilute hydrochloric acid.

The thermometer shows the highest temperature reached at the end of

the experiment.

°C

II|IIII|III]|

25

20

(i) Complete the table by giving the missing information.

Give both temperatures to the nearest 0.1°C.

i mean temperature at start in °C \'3’5 i

j —

| temperature at end in °C 1L M

| N
| temperature rise in °C 5.2 !

T

i\

Y

v .

e, &
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(i) Show that the heat energy change, Q, in the student’s experiment is
about 1100J.

[for the mixture, c = 4.2 J/g/°C]

[mass of 1.0cm? of mixture = 1.09]

G\ 5 AT

= S(D(Li-’l\(‘f Y
> 10LT = Wood @g.)%j)

=

(iii) The student uses 0.020 mol of potassium hydroxide in his experiment.

Calculate the enthalpy change (AH) in kJ/mol, for 1.0 mol of
potassium hydroxide.

Include a sign in your answer.

R 02X’
JAN{ >

0.0

. = -\
S | ma)

AH= ...

. KMol

(Total for Question 10 = 13 marks)

T ———

~ TOTAL FOR PAPER = 110 MARKS
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