1. Which of the compounds shown are in the same homologous series?

\J/CH30H
%/CH3CH20H
3 CHsCOOH
4 /CH3CH,CH,0H
A.l,2and3

, 2and 4
C.1,3and4
D.2,3and4

2. What are the names of the compounds shown in the reaction scheme below?

H—C—(C—( —(C—H ;;.. H—C—C—} ‘7-=C
L] ! l .
H H H H H H H H
butane W X
i steam
b O i H
il oxygen }
H~—C~—C—0H +——— H_-—-;"'—T_| i
|
H H OH
z i
7 w X Y Z

ethane v/ ethene | / | ethanoic acid ethanot

@\ ethane _, ethene » ethanol \/' ethanoic acid /
B
Cc ethene ethane ethanol ethanoic acd

D

ethene ethane ethanoic acid ethanol

3. Which statement about alkane molecules is correct?
@(hey burn in oxygen.
B. They contain carbon, hydrogen and oxygen atoms.
C. They contain double bonds.

D. They contain ionic bonds.




4. The diagram shows the separation of petroleum into fractions.

——= gasoline

petroleum —— "

Rl

— bitumen

What could X, Y and Z represent?

X Y z
A diesel oil lubricating fraction | paraffin
B . lubricating fraction diesel oil paraffin
c | paraffin lubricating fraction diesel oi
L paraffiny ‘ = K___d_‘.?sei oil \/___ _Iqbq@bngf@;hqz /

5. Which reaction is used as a test for alkenes?
A. Alkenes burn in air to give carbon dioxide and water.
Alkenes decolourise agueous bromine. |
C. Alkenes form polymers when heated in the presence of a catalyst.

D. Alkenes react with steam to form alcohols.

6. Which term describes the formation of ethanol from glucose?
A. cracking
B. distillation

@fermentation

D. polymerisation



11. Some chemical properties of three metals W, X and Y and their oxides are shown.

! — ‘ Ry T ki | reaction with dilute } reaction of metal
| hydrochloric acid E oxide with carbon
W reacts | reacts ‘ reacts
X no reaction no reaction l reacts
Y reacts reacts , no reaction

What is the order of reactivity of these metals, most reactive first?

AL W—Y —AX

12. Which statements are properties of an acid?
1 reacts with ammonium sulfate to form ammonia

2 turns red litmus blue

b

A v o
B o X
C | "4
@ X X

13. Copper carbonate reacts with dilute sulfuric acid to make copper sulfate,
CuCOs(s) + H2S04(aq) — CuSO4(aq) + CO(g) + H»0(l)

Which row gives the correct order of steps for ma king copper sulfate crystals?

step 1 step 2 step 3 step 4
A add excess acid to filter evaporate filtrate to leave to cool
| the copper carbonate point of crystallisation
B | addexcess acid to filter evaporate to leave to cool
| the copper carbonate dryness

C ad0d excess Coppe evaporate to point leave to cool filter
| carbonate to the acid of crystallisation
@ Q d excess ¢o @ evaporate filtrate to leave to cool
| carbonate to the aci point of crystallisation




7.  Which row correctly describes the production of ethanol and its properties?

¢can be made canbemade | isusedasa isusedas a
from glucose | from ethene fuel solven
P ! -
(é) 7 ! v s v
B S X s v
c X v v X
D X v X F

8. Ethene forms an addition polymer as shown.

Which terms describe this polymer?

A. a saturated compound called poly{ethane)

B./a saturated compound called poly(ethene)

C. an unsaturated compound called poly(ethane)

D. an unsaturated compound called poly(ethene)

9. Iron is extracted from its ore (hematite) in the blast furnace.

Which gas is produced as a waste product?

@carbon dioxide

B. hydrogen

C. nitrogen

D. oxygen

T~ )—T

10. The graph shows how the pH of soil in a field changes over time.

At which point was the soil neutral?

time

I )T

IT—0O—I

L—0—I



16. The rates of some chemical reactions can be measured by using the apparatus shown.

reactants
: ;
. \
/ 94.72g balance
[ L= \

For which reaction is this apparatus suitable?
@\4gC03 + 2HCl — MgCl; + CO; + H20

B. Mg + ZnCl; — MgCl; + Zn

C. MgCl> + 2NaOH — Mg(OH), + 2Nacl

D. MgO + 2HCl — MgClz + H,0

17. The equations below all show redox reactions.

Fe:0: + SE:LO — 2Fe + 31802
272n0 + C— 2Zn + CO;
Fe:0s3 + 2A1 — Al O3 + 2Fe
2C0 + 2NO — 2C0; + N3

Which oxide is oxidised in these reactions?
A. Fe;03

B.CO

C.Zn0O

D.NO

18. The diagram shows the change from an anhydrous ﬂ to its hydrated form.
wk

e forward

| ; |
anhydrous salt l _— hydrated salt |
T reverse

Which statement is correct?

A. forward reaction requires heat and water
@forward reaction requires water only

C. reverse reaction requires heat and water

D. reverse reaction requires water only




14. An aqueous solution of copper(ll) sulfate was made by adding excess copper(ll) oxide to dilute sulfuric

acid. The mixture was heated, stirred and then filtered.

,

heat

What was the pH of the acid before adding the copper(ll) oxide and of the solution after filtration?

dilute
sulfuric acid

copper(ll} oxide

pH of acid before adding

f pH of solution

after filtration

|

greater than 7

greater than 7

| A
B
@ less than 7

T

—

lessthan 7

7

R

D | less than 7

greater than 7

copper(ll) sulfate

solution

15. Powdered marble reacts with hydrochloric acid using the apparatus shown.

The gas syringe fills in 36 seconds.

it L
1 ‘ gas

/ \
/
{
/ \
/ \
\n
powdered \‘. hydrochloric acid
marble \ '
e ome— )
< B

The experiment is repeated using marble chips in place of powdered marble.
How long does it take to fill the gas syringe in this experiment?

A. 9 seconds

B. 18 seconds

C. 36 seconds

@72 seconds



19. The energy level diagram for the reaction between sodium hydrogen carbonate and dilute hydrochloric

acid is shown.

A sodium chipride + water +

carbon dimade
energy | T

E
—— -

Which row correctly describes the type of reaction and the energy of the reactants and products?

i
energy of the reactants
and products

P
( é) endcthermic\/ the products have more (

type of reaction

energy than the reactants

B | endothermic;'/ the reactants have more
energy than the products

c | exothermic the preducts have more
energy than the reactants

D | ~ exothermic the reactants have more
energy than the products

20. The diagrams show four chemical reactions. Which reaction is endothermic?

A B

steam ! flame

o water
4
T L ey
e ~— natural gas

yicium oxide

idition of waler to calcium oxide combustion of natural gas

final temperature —

O initial temperature —

acid

v alkali

thermal decomposition of limestone reaction of acid with alkali

7




21. The diagram shows the electrolysis of concentrated hydrochloric acid and concentrated agueous sodium

chloride using carbon electrodes.

|
I

electrode 1 - electrode\y electrode 3

concentrated concentrated agueous
hydrochloric acid sodium chloride

At which electrode(s) is hydrogen produced?
A. electrode 1 only
B. electrodes 1 and 3

C. electrode 2 only

@lectrodes 2and 4



22. A South Korean chemist has discovered a cure for smelly socks. Small particles of silver are attached to a
polymer, poly(propene), and this is woven into the socks.

(a) (i) Give the structural formula of the monomer.

CHa=CHCH3

[1]

(ii) Draw the structural formula of the polymer.

H H
)
L d 1
) | h
H CH}
(2]
(iii) Suggest which one, monomer or polymer, will react with aqueous bromine and why?

Ywon ovng —

T bR Ol

[2]
(b) The unpleasant smell is caused by carboxylic acids. Bacteria cause the fats on the skin to be hydrolysed
to these acids. Silver kills the bacteria and prevents the hydrolysis of the fats.
(i) Fats are esters. Give the name and structural formula of an ester.

name me%feikawﬁée [1]

structural formula

(ii) Complete the word equation. ‘
Ester + water = carboxylic acid + ........ a 'QfL!{ ................ [1]




(c) Propanoic acid is a weak acid.
(i) The following equation represents its reaction with ammonia.
CH.-CH,~COOH + NH, —= CH;~CH,-CO00 + NH."

Explain why propanoic acid behaves as an acid and ammonia as a base.

\Y, U
HY doner HT accephre

[3]
(i1) Explain the expression weak acid.

portially  ofisss ciate
J [1]

23. Large areas of the Amazon rain forest are cleared each year to grow soya beans. The trees are cut down
and burnt.
(a) Why do these activities increase the percentage of carbon dioxide in the atmosphere?

Jrees are cut down > Jess lrlwﬁfjn-b{eﬁs
I:;mw‘f = (. F{MM.

[2]
(b) Soya beans contain all three main food groups. Two of which are protein and carbohydrate. Compare
the structure of a protein with that of a synthetic polyamide. The structure of a typical protein is given

below.

—N— pC—N—{}C—N— +C—N—f  —C—

H 0 H 0 H 0 H

How are they similar? &

g M
—C-N—  oamide Or)
How are they different? SJ h-]—}{ﬁ( P?_Ij o\mides - Jwo monomels

ps fein oowfmdl lfj mm:\j oINS .

th'”&ﬁ( pnlc,mers: each Manomer ,\0\3 oo —NH- or § —wo — Co0H

2ach manamer in prtein is amne adol  which codnins e 7 He an
me — CgoH.



24. Sulfuric acid is a strong acid. Hexanesulfonic acid is also a strong acid. It has similar properties to sulfuric

acid.
(a) Sulfonic acids are made from alkanes and oleum, H,S,05.

CeHia + H25,07 — CsH13S03H + H350.4
(i) Describe how oleum is made from sulfur by the Contact process. Give equations and reaction

conditions.

ST O)_"“}/SOJ_
250), ‘(‘ O,L —"‘-_\"" 2503 (;ﬂfﬁé‘# l/) or

fmf e

Hy/l JrAsue: ) g

0{,‘{53/{/2 S’Q} n H;Jo‘f"_a HJ_}J’O}

(if) How is concentrated sulfuric acid made from oleum?
(b) The formula of the hexanesulfonate ion is CgH13505™,
The formula of the barium ion is Ba%*. What is the formula of barium hexanesulfonate?

Ba (QH@QO}),L

(c) Complete the following equations.

(i) magnesium + hexanesulfonic — ..JJA% wm........ + ....Wfﬂ&eﬂjm
ad haxenesulfonate
(ii) calcium + hexanesulfonic — (,G\QC«MM ........... +o.wafel
oxide acid MW( ..... e

(d) Sulfuric acid is a strong acid.

11

6]

[1]




(i) You are given aqueous sulfuric acid, concentration 0.1mol/dm?3, and aqueous hexanesulfonic acid,
concentration 0.2 mol / dm?3. Describe how you could show that hexanesulfonic acid is also a strong
acid. On eﬁdremey \Jw VH vdwe,
vavelwl jrdizhi is ved .
same pH  vadue as MeSoq
[2]

(i) Deduce why, for a fair comparison, the two acid solutions must have different concentrations.

HiS04 con yrw{tw; ws HT
Msw)]goaic aud  Can lnoafu.o_ one H' *“\‘H. [1]

(i) Explain the terms strong acid and weak acid.
4 . \fm‘\ia\\ dssociatt
CDﬂ-fkﬂ'ijj 0‘\550(){00‘( J
(2]
25. At present the most important method of manufacturing hydrogen is steam reforming of methane.
In the first stage of the process, methane reacts with steam at 800 °C.
CHa(g) + H20(g) = 3Ha(g) + CO(g)
In the secpnd stage of the process, carbon monoxide reacts with steam at 200 °C.
CO(g) + H20(g) = CO2(g) + Ha(g)
(a) Explain why the position of equilibrium in the first reaction is affected by pressure but the position of
equilibrium in the second reaction is not. %rﬁ yeadim . d; ]C.l[erzn‘l' moles nﬁ— readrets & l;/ao/w.
ttead s mwfej "'6' wactoann £ pr P
aie Same .
(2]
(b) Suggest why a high temperature is needed in the first reaction to get a high yield of products but in the

second reaction a high yield is obtained at a low temperature.

‘gaf’ Clﬂl"‘”“efﬂ'\fc-\v verd ¥ o,
W.‘ &b"}-&(”’\;(r /

26. The decomposition of hydrogen peroxide is catalysed by manganese(lV) oxide.

2H,02(aq) — 2H20(1) + 02(g)

12



To 50 cm? of aqueous hydrogen peroxide, 0.50 g of manganese(lV) oxide was added. The volume of oxygen
formed was measured every 20 seconds. The average reaction rate was calculated for each 20 second
interval. Mo
S L.
time/s .0 | 20 4w | & | 80 100
0 } 4% 70 | s | 8 88

00 |

volume of oxygen/cm :
11 .ob..| 03 | 00

Fl

average reaction rate in cm?®/s 24

(a) Explain how the average reaction rate, 2.4 cm?3/s, was calculated for the first 20 seconds.

M2yt s
J/°’°

(2]
(b) Complete the table. [1]

(c) Explain why the average reaction rate decreases with time.

conce Miatio "(I Moo
less  collisien ‘f{ Mt‘j in unit hime .

(2]
(d) The experiment was repeated but 1.0 g of manganese(lV) oxide was added.
What effect, if any, would this have on the reaction rate and on the final volume of oxygen? Give a
reason for each answer.
effectonrate [A¢fease (1]
reason  Twpe mﬁ[jsf ihq@nséﬁ; es fwf‘»e area 4Fr (,u«?it’.s(m i
[2]
effect on final volume of oxygen 0(2{60\- [1]

reason ca-ra:_[js’r st qeed wp reactin, gud o 1ol PaRapate in .o

7S5 et Ractont .

reactin 74’,«1&4

(2]
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27. The diagram shows the electrolysis of molten lithium bromide.

£ _power pack

£
> &) = S
r 1.3'

carbon

| 1 | - electrodes

molten lithium
__bromide

(a) Mark on the diagram the direction of the electron flow. [1]

(b) Write an ionic equation for the reaction at the negative electrode (cathode).

Ltte 2L ]

(c) Write an ionic equation for the reaction at the positive electrode (anode).
210 > b+ 2e [1]

(d) Which ion is oxidised? Explain your answer.
P)r \OSS 06' eﬂ

(e) When aqueous lithium bromide is electrolysed, a colourless gas is formed at the negative ectrode

and the solution becomes alkaline. Explain these observations and include an equation in your

> Cotleoe: L H'+ e S5 He

explanation.

@ aavde ; 28 —> Br. S 2e”
I8 IR deadri/yfe: LF af @
(U

AL el . ne Soluhim

3]
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28. The alkenes are a series of unsaturated hydrocarbons. They have the general molecular formula CqHa,.

(a) Deduce the molecular formula of an alkene which has a relative molecular mass of 126. Show your

working. mehod |- CH. D 1y M‘U( 2: CaHe
’%/;q: f /20 +2n = 126
C‘TH:? /'\,T
(5 Hig [2]
(b) The structural formula of propene is drawn below.
LT
Hw(,ImCZIIJ
H H

(i) Draw a diagram showing the arrangement of the valency electrons in one molecule of this

covalent compound.

Use x to represent an electron from an atom of carbon.

Use o to represent an electron from an atom of hydrogen.

H H
HiC ¥ Crre

s
I3

3]

(ii) Draw the structure of the polymer formed from propene,

CH
l} y
=44
J ) /h
H H
(2]

(iif) Bond energy is the amount of energy, in kJ, which must be supplied to break one mole of the
hond.

bond ener
Bl in kJ;’mo?y
H . +436
C 4610
—C +346
H  +415




Use the data in the table to show that the following reaction is exothermic.

H H H H H H
HA—%{—%(’?’;% + H-%H > H-’x—:{(i\—‘c\%—}i]-\*H

H H
Bond ontiny (W’“) ric-n)+ (L) +(c=¢)+ {H-H
=KXy + Tk biot §3b = 286
6‘%6’ @ﬂfr‘j;j(PIOA\kbw :%xlc_h) '\'Z_X(C"f)
= PN+ 2 % ¥ TYeld

AH S 533}_-+o;1= —l}”cj M“{ - (3]

29. A student investigated the temperature change when zinc reacted with two different aqueous solutions
of copper(ll) sulfate, solution Q and solution R.

(a) Experiment 1

A polystyrene cup was placed in a 250 cm® beaker for support.

Using a measuring cylinder, 25 cm* of solution Q was poured into the polystyrene cup.
Using a thermometer, the initial temperature of solution Q was measured.

3g of zinc powder was added to the polystyrene cup. At the same time a stop-clock was
started.

e Using the thermometer, the mixture in the polystyrene cup was continually stirred and the
temperature measured every 30 seconds.

initial temperature in Experiment 1 = 23-C

Use the thermometer diagrams and the initial temperature to complete the table.
Calculate the temperature changes using the equation:

temperature change = temperature — initial temperature

time/s 30 60 90 | 120 150 180 210 240
| {45 |50 |55 | 55 ' |ss 55 i |55 55
: | 2 : 3 ! -
thermometer diagram 40 45 50 l[ 50 50 ' 50 50
35 40 45 Has 45 ﬂ 45 45

temperature/ “C u(bp *(\p Y\o\ SLo The 4Y(s Y0 1%
temperature change/°C (0.0 _)/6_0 ),?o J}‘,o M .o )_,(,.{ 0 )«5,(

16



{b) Expenment 2

¢ The polystyrene cup was washed out with distilled water .
e Experment 1 was repeated using solution R instead of solution Q.

1
; mitial temperaturs in Experiment 2 } 24°C ]

Use the thermometer diagrams and the initial temperature {o complete the table.

time {'s 30 60 90 120 | 150 | 180 210 | 2a0
a5 40 s 45
thermometer diagram an 135 140 A0
25 30 | 35 3§

tempe_rature.""‘Cr 3;\0_ 5%\9; _\_"\-S' .

itemperature change/ C %_D Yo ﬂ.;

(c) Complete asuitable scale on the y-axis and plotthe results from Experiment 1 and Experiment 2
on the gnd. Draw two curves of best fit. Both curves must start at {0,0). Label your curves.

P saaEn mazaw zasus
2 °r,f*‘ T /)r"/fj‘ ‘“3({5;"": R
] SSousts rii §8a=41 HTTt
o %A A
|
f 13 .
' EH o S Eperiment |
] s was 0 sens|
QoA BEssbazsdNnEasaRRAS ssasas
‘: { ; i) [
f : . =
T _J{ 1 A R
- ”,';,3 11 // ““ 1
temperature T :1:: :
change/"C 1 (MR '
‘ away : bpe( wnent 2
I ] V. 1
1 7 ¥
: 7 l
AR e e
r T
A T T T T UEENEES Pt
HHHH {
] 1
] | :
i
Hi =x SSsENENNNSENAREREE T
i fRisasshast R isabeh il chcasannt R insase
..... Hobogad e A
ar HH : :
T
T 1
i A i j
U 1 i § Ii' | ] | [ i ll
D Yo
c P 5060 Pygg e g5y 80 4 50
fime/s
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(d) From your graph, deduce the temperature change at 110 seconds in Experiment 1. Show clearly on

the grid how you worked out your answer.

,)fT TSR of )
(e) Predict the temperature of the solution in Experiment 2 after 5 hours. Explain your answer.

Lomplefe, ondl 4o more Aeaa‘ will

1y

2Y o reﬁcﬁm ¢
; Vo
rheasec. The tep will dligfp o Y27 7
(f) (i) Suggest why the experiments were done in a polystyrene cup rather than a glass beaker.

nSulafpr
Yo l}reven—'r Hhe hoat Juss $o He 9“—"(“5“"0('805.

[1]
(i) Describe how the results would be different if a glass beaker is used in place of the polystyrene cup.
+@>'~1? (Juwfe will be | oer.

[1]
(g) Suggest one change that could be made to the apparatus that would improve the accuracy of the
results. Explain why this change would improve the accuracy of the results.
Change (15¢ {! Fe‘t-[-e ‘: wie o Lid
explanation  pre ACCWfafe ””\G\n a mcaSunj” Oﬁ bnder + 4o vedwe Ha hood (PN

[2]

j
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