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Section A
Answer all the questions in the spaces provided.

The toral mark for ihis section is 45.

i Table 1 shows the electronic arrangements of seven elements, A to G.
Table 1
Element Electronic arrangement
A -
B 2,6 !
C 2.8
D 281
E 286
¥ 2,87
G 2.8,8,1

{a) Give the letters for the following:

(i} two elements in the same group of the periodic 1able

Bk

(i}  two elements in the same period of the periodic table

and

(iiy  an element which forms a positive ion “

{iv)  anoble gas

b
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(D) MName the type of bonding formed betwesn elements B and &
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2 {a) Define the term relative moiecular mess. Fxaminer's
Uss

g

i2]
() (.  Give the formula of ammonium Sulphate.

i)

{iiy Henes calcuiate the ralztive molecuizr mass of emmonis - i
sulphats, ! |
i
I
- i
:
: riy |
. S
e e . . T
iy Giving 2 reason for your answear seare ons uss of ammaor, wn - f
L t
s gate {
Use : _ [l
I
F2as0n . Pl

e

{tv)  Give the nams and test for the gas which would be produszed

when ammonium sulphats is heated with an alkali. ¢
name of gas: {13

!
12st for g&s. |
I
|
i

iz]
) [Totl: 9}
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hydrochloric acid.

test thbe ¥ ———pdl

Fig 3 shows the apparatus used to pass an electric current through concentrated

e conc-airated
= pvurachioric
b
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ry

!

2l

EITI HA

[Tare aver |

For

Hramipner’'s

Usse




For
E g

i i : Examin2:’s
{d} Give the anode and cathode reactions. Use
¥
anode reaction
cathode reaction 5 2]

iz} D=scribe a test for the product atthe negative electrode (cathods)

Test &

(Tom! EI 1
4 Cobalt (1) chioride crvstals contain water of <ry staliisation. The formulz can bs .’
written as CoTL - nil 0. :

In an experiment o find ©, & sampis of the crystals were weigned and ;nﬂ- gently
neatzd o ramovs gl I..‘.l" vater. The rematning powder was then weighed. Tos
results wers recorted in Tabise 2.

"
Tabie 2
¢ |
: .. z |
% Mass of crystals 47.52 | |
i ] ¥ [ |
| Mass of rematning nowder 1 26.C3 | !
b B = ; }
| = !
~ |
{2} Calcuizis -.
= [
i Tha mass of tie water ariven off by the hesat, :
i
i
, rnass of wate |

(if)  The number of moles of water driven off by the heat,

rumber of moles =

o :

A
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(i)  The number of moles of cobalt (II) chloride, CoCl, that remained.
e , For

| : : Examiner's
Use

number of moles = 3]

(b)  Determine the value of n in the formula CoCl, - nH,0.

(2]
(c)  What colour changes occur when water is added to anhydrous
cobalt (TT) chloride?
- [2]
[Total :7]
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5 ¥able 3 shows organic compounds A, B, C and D.

(2}
{b)

(€)

(d)

Table 3 A
) structure of Type of
componnd compound compound
i
A H-(l:—(l:-H _______
H H
I;I H
g % S et
H H
. -1 BN .
H”?‘(;-D"H
H H
H ]
R R (N
D H-¢-C_
H O=H

Complete the table by naming the types of organic compounds shown.

Write the molecular formula of A

<

Name the atoms present in the functional group of C.

and

Which compounds are hydrocarbons?

and

0712 W20

[4)

[1]
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{e} Which compound is unsaturated?
' . (] For
Examiner's
- . u
() Which compound can form addition polymers? B
[1]
i - [Total :11]
1
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(a}
(b)

(c)

(d)

(a)

®)

-
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Section B

Answer any three questions from this section.

Define a macromolecule. _ (1]
(i) By using simpie'rtﬁ,ﬂck diagrams, give the monomers

for nylon and terylene. i
(i)  Name the linkages formed between the monomers when

nylon and terylene are.formed. [6]
Give one difference between condensation and addition
polymerisation. “ [i]
Give one example of an addition polymer and its use. + : 2]

[Total 10]

(i) Define an alloy. : (1]
(i1} State two reasofis why a]ic-ys are often used in preference

to pure metals. ; (2]

r

(iii)  Give one example of an alloy, its composition and use. [3]

When strips of aluminium and iron are left in moist air for a
week, the aluminium remains relatively shiny, whereas iron
becomes coated with a reddish brown solid.

(i) Briefly explain the difference between the appearance
of the aluminium and iron, (2]

(1i) Explain in terms of redox, what has happened to the iron.  [2]

[ Total :10]
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8 {a) Define reduction in terms of 2
(i) © hydrogen,
{ii) electron transfer,
(iiiy  change in oxidation number (state). [3]
(b) In the equations given below, state whether the underlined
substance had been oxidised or reduced, Cive a reason for
YOUr answer.

(i) CuO(s) + Hi(g) —— H20(g) + Cu(s).

(i)  Chlaq) +2Br (aq) ——» Bra(g) + 2CI (ag)

(i) 2C0(g) + Ox(g) ———> 2COx(g) 6]
() Give the colour changes involved in reaction b(ii). [1]
[Total: 10]
4 The speed of the reaction between 10g of calcium carbonate and

hydrochloric acid can be determined by recording the volume of gas
produced at regular time intervals.

{a) Write a balanced chemical equation of the reaction between
calcium carbonate and hydrochloric acid. [1]
(b} (1)  Draw a diagram of the apparatus one would use to
collect and measure the volume of the gas. [2]

(i) ~ What other essential piece of apparatus is required

in this experiment? [1]
(311}  Describe how you would test for the gas produced? (2]
(e} Calculate the volume of the gas produced at r.t.p. [3]

(d) Suggest one method which may be used to increase the speed
of this reaction. (1]
[Totwal :10]
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) (a)

(b)

(b)

3 (a)

(b)

(e)
(d)

(e)

() ADG orB andE: | (1)

(i)  ABC or DEF; ) (n
Gii) AorDorG; )
vy < “ (1)
7 T 3 | (1}
(viy BorCorEorF; ¥ (1
(i) ionic/ electrovalent; (1)
(it) |
H = H

Q

(2)

(ili)  water i {1}
The relative molecular mass of substance is the average mass of a -
molecule of the element of compound (1) relative to that of the
mass of an atom of '2C which is taken as 12 units. (2)
(i) (NH,),50, (1)
(i) 28+ 8+32+64/132 (1)
(iii) Use : Fertiliser _ | (1)

Reason : ammonium sulphate contains nitrogen which is one of

the vital elements for plant nutrition. ¥ (1)
(iv)  gas: ammonia (1)

test : gas turns damp red litmus paper blue (2}
electrolysis - {1)

Bubbles of gas are seen at both anode and cathode/liquid levél goes down
/gases collect in the two test tubes; (1)

X ischlorine Y is hydrogen ; ; {2}

Cathode: 2H® + 26 ———— H,
Anode: 2C17 - 26 ——» "Cl, (1)

Test: Put a burning splint in a jar of the gas

result : burns with a pop sound




‘3
4 (a) (i) 47.6-26.0121.6
21.6
i —/1.2
! (i) T
26+
—1/0.2
- 136
1.2
b —36
(b) 3
6
{c) blue ; 1o pir;k :
5 (a) A alkane;
BE alkene:
C alcohol;
D carboxylic acid;
(b) CH,; ¥
i3 oxygen;hydrogen
@ A '
B:
{e) B;
(1) B;
& {a)—= A macromolacule is a large molecule.
{b)
Nylon Terylene
Monomers Monomers
- HooCc—{4-CoOOoH HOOC—Z-CO0OH
HN-{]-N H, HO-{ - OH
[2] [2]
Linkage Linkage
amide [1] ester [I]
¢S g

(1)

(1)

(1)

(1)

(1)

(2)

(4)

(1)

(1)
(1}

(1)
(1)
(1)



(c)

(d)

(a)

(b)

(a)

.

-

Condensation polymerisation ~ addition polymerisation
5 water or small 1. No water or small/
molecule is removed nolecule is removed
during the reaction ¢
2 involves saturated 2 Involves unsaturated
cormnpounds compounds. (1)
Addition Polymer - Use
polythene plastic bags
polystrene packaging
PVC pipes etc (2)
(i) Alloy — a mixture of metals/a mixture of metals and npn metals (1)

(i)

(i11)

(1)

(if)

(1)

(it}
(iii)

improved physical properties e.g. hardness, tensile strength,

corrosion resistance more attractive (2}
Alloy Composition Use 3
stainless steel iron, carbon, chromiurm ¢ | cutlery and cooking |
utensils ’

brass copper, zinc musical instruments,

: décor ]
bronze copper, tin making coins and i
metals j
solder ) tin, lead joining pieces of metals |

: (3)

Aluminium is unreactive due to the Al, O, layer on its surface;
iron has rusted and formed the red-brown solid; (2)

iron has been oxidised/iron has lost 3 electrons/
Fe — 3e——p Fe*/iron has combine with oxygen;

to form iron (III) oxidelrust; ()
Total [10]

addition of hydrogen;

loss of electrons;

decrease in oxidation number/stale; , { (/ (3




(by (1) H, is oxidised;
the oxidation state of hydrogen increased from 0 to +1/oxygen
is added to Hy; > (1)

(i1) Br” is oxidised;
Brfost an electron/ Br increased its oxidation state from — 1to 0; (1)

(i) CO is oxidised; (1)
oxygen has been added/carbon has increased its oxidation state

from +2 to + 4, ) (1)

(c) colourless solution changes to a reddish-brown solution (1)

Total [10]

(a) CGC£}3{ ¥ EHCZ(M} e CHCIHGN + CGM} + H ()
correct products (1)

balancing (1) 2 max 1
(b} (1)
~ dilute /\
hydrochloric a 5
acid (I)
graduated
syringe (1) =8

(1) stop watch/clock (1)

(i) bubble gas in limewater; (1)

limewater turns milky; {1)

L) Moles of CalO, = £J’U.] mol; [_"h (1)
100




- moles of CO,=0.1 mol; ) (D
volume of CO, =28 x0.1/2.8dm’; (1)

(d) heating the mixture/crushing the calcium carbonate/using a mbre

concentrated acid; (1)

Total [10]

|.?
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2

M is 28.6 g dm™’ aqueous sodium carbonate, Ne,CO, - xH 0
g .| 3 2

N ig 0.24 mol dm™ hydrochloric acid.
Y ou are required 1o determine the value of x in Na,CO, * xH,0.
T

Place solution N into a burretie.

Pipetie 25.0 em’® of M into a conical flask. Titrate with N using methyl orange
indicator. -

Record your results in table 1.+

Repeat the titration as many times as you consider necessary 10 obtain accurate
results.

Table 1. .

Titration number G | 2 3

Final burette reading /c m?

Initial burette reading fem’

LB

Volume of N used Jem®.

f15]
Summary

25.0 cm’ of M requiredt en® of N for complete neutralisation.

Shewrwhich simaionrosuiis o1 ased 10 obtain the volume of N by placing a
HEE RN 1 AHDEeR FeRis

e
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(2

(b)

"i{*-u..,.ﬂ

Hydrochloric acid reacts with sodium carbonate according to the equation

(i)

(1)

(i)

{3i)

" Deduce the number of moles of sodium carbonate that neutralises

3

bl

+ H,0, + COyp |

Na,CO, . +2HCl

Lag lugh

— 2NaCl,

el

Calculate the number of moles of hydrochloric acid in the volume
of N used in titration.

[

the acid.

(1]

Caléulate the mass of sodium carbonate used up in 25.0 ¢’ of M.
(A, :Na=23,C=12,0=16]

(1]

Deduce the mass of sodium carbonate in 1 dm’ of M.

S0743 N2000

i
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4

(¢)  Calculate mass of water of crystallisation in 1 dm” of M.
(A:H=10=16] o

(1]

(d) Calculate the value of x is: ihe formula NaCO, - xH,0. I
|
L3 i

‘ {tl

# ¥ Toul {2}]
|
|
: |
o |
I
. 7 '!I
: |
i
1
: |
]
1
o
& ;
£ & :
j, 3971/ 142018 '
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Carry out the following tests on substance €. Test and identify any gases given out.

Table of results *

HAMILTON HIGH SCHOOL SCIENCE DEPARTMENT

L

Test

Observations [12]

Deductions [5]

1. Sirongly heat a portion L‘Jf;
C in a hard glass tube

2{a) Dissolve C in dilute
mitric acid and divide
solution into 2
portions,

b(i) To the first portion
add agueous sodium
hydroxide untii
In excess.

(i) To the second portion

add aqueous
ammonia until in
excess

Conelusion:

I'he cation present in C is

L 1]

ke anion present is

()

§67173 N20 19
i 2
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Tests for anioas

G

ey

QUALITATIVE ANALYSIS NOTES (3071/3)

anlan

resr

resr resull

2
carbpnate (00 5 3

add dilue ackd |

&ffervescence, carbon
digxide produced

ehloride ;c:' )

fin solution)

then aluminium foil; warm
eareflly

acidify with dilutz nimic acid, while ppt.
[in spluiion] then add agueous silver nirame €
indide {1 ) seidify with dilute nitric acid, yellow ppl.
{in solution) then add aguenus lepd (1) nirare
nirals (MO 3_ 3 add aqueous sodivm hydroxide ammonia produced

T
sulphmz (30, )
[ia salutian]

acidify with difate nitric acid
then add aqueaons barjurm nitrae,

while ppt

Tests for aqueous cafions

«alan

effeer af aqueois Foditm
hydrezide .

gffect of agueois Sminea

§

3+
pluminivm (A5 )

whits ppi., soluble in excess
# eoloerless salution

while ppt.. insoluble in encess EVING

ammoniam (MH *]

ammonia prodlized on warming

I
eplciom (Ca )

while ppt., insoluble in excess

no paL

T
copper (Cu~ )

fight blue ppt.. insoluble in
eXCRES

"

light blug ppr., soluble m
excess giving a dark blus
splution

1+
won {113{Fe 1}

gresn ppL, insolubls in excess

green ppl., insoluble 1n cxcess

3+
iron 1My (Fe )

=
red-trown ppl. insoluble in
exCesT

r\r.d-brﬂ';-'n pEf., insoluble 1o cxcess
A

tinc (2n S )

white ppt., soluble in exeess
giving a colguriess soluticn

whife ppt.. soluble in
exCESS RIVING &

Tests (or gases

colourTess solution

Lay

Lesr and result

ammania [(MH 4]

turns damp red limos paper blue

carbon digwide (C0 5]

turns Hmewete: milky

chlgrine (Tl 4]

bleaches damnp |itmus paper

hydeagen {H 4]

*pops” with & lighted splint

OXYEET fCI_ a2}

rebighis a glowing splimt

{sulphur dinxide (50 43

Torms aqueous poassiam dichromate (V1) from orange (0.2 .

e R Y

i T P g A o e e

e i i T T e

307113 NI0I6
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i (a) Burette readings to 1 d.p. in correct plﬁces ' [1)
Ticking correctly, summary titre , i1
Sufficient number of titrations i.e. a[.::,f two titres differing by 0,2 em’ i1
Accuracy

Compare the candidate’s result to that of supervisor and award accuracy below. .

Accuracy Marks
Mark Difference from Supervisor .
12 up tof0,20 )
11 0,20"to0 0,30
10 - 0,307 1t0 0,40
B 0,40%(to 0.50 )
8 0,50"|to 0,60 .
7 0.607|to 0,70
6 0,70%|to 0,80
5 0,80"[to 0,90 .
4 0,90"|t0 1,00 - ;
3 1,007 |to 1,50
74 1.50"te 2,00
1 2.00" jto 3,00 5
o WO 3

||
=




3
&
(i)  024x "¢ , [1]
1000
(i) Ans m(l) [1]
2
(®) ()  Answer to (ii) x 106 [1]
1000
1] 106 = [1]
L 25
(c) 28.6g - Answer to (b iv) . [1]
(d) Answerto 1 P (1]
18
2 ]
Observation [12] Conclusion  [5]
Carbon dioxide gas produced (1) COZ ions (1)
| turns lime water milky (1)
fa) - Effervescence (1)
- carbon dioxide gas evolved (1] €O > jons [1)
- turns limewater milky (1)
- colourless solution (1)
(B)(i) - white (1) ppt-produced AP (D) Zni(1)
- soluble in excess (1)
(i) - white (1) ppt (1) produced Zn™ confirmed (1) ]
-soluble in excess (1)
k& : =
Conclusion
The cation present in C is an‘.lfl)
The anion present in C js Cor (N
[Totdl: 19]
3
s TF
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¢
i
1 A flask cohtaining dilute hydrochloric acid was placed on a digital balance. An
excess of dalcium carbonate granfiles were added into the flask. A plug of cotton
wool was guickly placed in the neck of the flask. The initial mass was then For
recorded = EXamiri
| Use
[ﬁ} iy Draw a dlagram to shuw the set up for this experinert. E
|
; ¥ i‘
: .
|
i
b
(2]
i
(1] State the purpose of the cotton wool plug? )
— n:
|
s - BEY
|
(i} White a balanced equation for the reaction. |
4
\"1[ L... IlL f (_ - 1 !i
[2] |
|
!
'
T s l
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3
{c) (i) Al the end of the experiment the loss in mass of the apparajus was
calculated. The results obtained are shown in the Table 1.
Table 1
Time/Minutess 0| 2 |4 |6 (8 |10 |12 |14 |16 | 18|] For
’ - Examiner’'s
Lossin Masslg 0 | 2.1 [3.0 [3.1 [3.6 | 58 ’ 3.9 | 40] 40| 4.0 Use
Plot a g:{-aﬂlé‘ of Joss in mass against time on the grid below. [4]
?Tr. T :r1| : o I | | I]I
BREEIEEEE
T I 5 :
- EEEES
L | :
i I
I : il
] 5 i
Pl
7 :
0 | " i
;
1
— 1
1
i ! 1
| |
u| - ' I
; H_ Tt I i | |: - 3 T IL I--
(i1 Which results wege incorrect? Explain.
* -
[2]
: i T 5071 M20 10
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(d)

i

From the graph, determine

(1) the time the reaction stopped,

-

a

(ii) the loss in mass at five minutes.

(1]
Explain why the mass of'the flask and its contents decreased?
L4
(1]
On the same axis, draw a graph to show the results that woud be
obtained by using the same mass of powdered calcium carbonate. (1]
4 [Total : 14]
i
o

-

s07104 NE0E0
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2 A lmown mass of sodium hydroxide was dissolved i in 250 e’ of distill
The mass of the sodium hydroxide was determined using apparatus sho

n Fig .1
/L'—ssale pan
4 DD watch glass
I % 5 / —— sodium

hydroxide
pellets

g "

. S

Fig, 1

(2) State the reading on the scale?

qiinwatﬂr.

(1]
{b) Given that the mass of the watch glass was |. ‘?g calculate the maks of the
sodium hydroxide used?
mass of sodium hydroxide =
s L, (1]
fe) Calculate the number of moles of sadium hydroxide used.
{Ar. Na: 23,:0:16; H:1)
number of moles = £ [2]

uh\.ll_
':1 A i

S07 )0 W2010 -
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(d) S(almﬂate the concentration of the sodium hydroxide solution in

concentration of sodium hydroxide = 123
[Total : 6] |
The appdratus to determine the empirical formula of magnesiumsoxide was sel up as
shown il Fig. 2.

Heat wa
convertg

Mhass of

Mass of
Mass of

{a) {

{.

ol dmi™ "

-
T

/O\& lid

crucible

ma,g,ne:simn"
Hibon

Fig. 2

*

; applied strongly for a few minutes until all the mdgnesium had been
4 into magnesium oxide. The following results were obtained.

crucible and lid =25.1g

crucible; lid and magnesium ribbon = 27.5g
crucible; lid and magnesium oxide = 29.1g
Calculate

i) mass of magnesium ribbon

mass =

A Afapme S1y AT met R SRR ML ReY

#3  mass of magnesium oxide formed.

070 MIOI0

{1




(b)

(e}

_‘.\.

7

(i)  mass of oxygen in the magnesium oxide formed,

-

Inass =

uw

(iv)  empirical formula of the magnesium oxide.

Expalin why the lid was sli ghtly lifted from time to time duringjthe

gxperiment?

5

How would you tell that al] the magnesium had been oxidised?

o .

v
i

S0T 14 N0 =
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[1]
(2]
[1]
[1] |
| [Total: 7}
! |
I
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4 Metals 4, B and € were added to with water and steam respectively. Observatons Exar
made arg shown in Table 2. g L
Table 2 B
Metal Observations
Al no reaction with water or steam
& §
B reacts vigorously with water liberating
a colourless gas and an alkali
C reacts violently with steam, giving a
bright flame and white ashes

(a) prrange the metals A, B and C in order of decreasing reactiviry.

[2]
{b) Pame the gas produced when metal B reacts with water and describe a
themical test for the gas.
) H S 8
T [Total ; 51

tm

4.4 507148 N2010 !
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3 An experiment was carried out to determine the concentration of an acid, HzSDq, by
dtration. 25.0 cm’ of 0.1 mol dm™ sodium hydroxide was placed in a n::amc.aj flask
and mixed with three to five drops of methyl crange indicator. B
(a)  Name the apparatus used for measwring the volume of sodium hydroxide. Exag.;:er‘s
= []]
A burette was filled with a solution of H;80. and run into the cpnical flask
until the end point was reached.
Fig. 3 below shows the volume of H;SO. used in three separate
experiments.
First Experiment Second Experiment Third Bxperiment
it b 1 = HiE = e e B
s R R = G ) s I i | i —
= = 2 m o = T I (. Je e 5
- A2 - » 27 47
el R = = OB = il ¢ =T~
= 3 e — 15 —{ k28 = =30 0 Pl
F =2E 5 = DB I e AE 3
- w 16 1 [29 36 || 049 7]
o= —1 £ — L B o = g <t AT 0 1 i B,
= . L — o 2 o — s [ a7 HF b
= = = HE = o = . =
= HE e =SB = = o F =
initial final : initial final initial final
reading  reading reading  reading reading  reading
Fig. 3
: 1
=
27 $07144 12010 , - {
o iq g ITurn over |
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Ei}h
{b) Récord the results in the table 2.
. ¥
Table2 .
Fr
Ezperiment G 2 3 Exa{a‘::
Final buretie !
reading/crmn’ s
Iditial burette £
reading/cmn’
Vhlume of HaS04 5
nded/cm’ :
T‘lck the best titration results.
o
Sammary
94.0 ent’ of solution hydroxide-required em” of HaS0:. [8]
(c) Write a balanced equation for reaction between sodium hydroxide and
H4SO.. “
[2]
T ST RRISE R R BRI ERO! MO A 2RI MTHERAE
: '-.
-
. f114
|
. '|
() H}ow many moles of HySO0s ate in the average volume that reacts with '
$ 0 em’ of sodium hydroxide? |
-
il
) |
{1l Caleulate the concentration of HaSQ4 in moldm . |
Py
P (< 50714 N2010 ;
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o

(ii) Express the concentration of Hz504 1n G'cfm For
{Mr, H;S0, =28). . [Examiner’s

. Use

[1]

[Total: I'5]

b Fig. 4 shows apparatus used to determine the heat produced when
1.0 mol dm™ dilute hydrochloric acid reacts with 1.5 mol dm™ sodium hydroxide.
2]
thermometer

plastic cup

mixture of

dilute hydrochloric |
acid and sodium [
-hydroxide ;
Fig. 4 - [
(a) Suggest an advantage of using a plastic cup in the experiment.

S ' [

ac
T

507144 NaB 10 i
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{b)

i2

THe same volume of dilute hydrochloric acid was mixed with different
yolumes of sodium hydroxide. The initial and final temperatures of the

reqction mixtures are shown in Fig 5. ¢
Experiment | Experiment 0 Experiment I

] | o O o ==

vt o | i W ol —| 1= —
—[|3 B = ! P i3
ErEl  (EE = o]
| | — ) pa— S

21'_' ] — R =
— 8 22— i
SERE

nE=fl9 E
initial Final injtial ©  Final
rezding reading reading  reading reading  reading

Experoment ¥V

23 =5
= =i

T
)

(RN EN

JRESRRIRN

21 3
inttial Final
reading  reading
. Pig.5
The results were recorded in the Table 3. )

207104 N2010
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Ey

Table 3 . :
: | Volumeof | Volumeof | Imital Final Change in
| Experiment hydrochloric | sedium temperature temperature temperature Fc?r ,
| acidlem’ « | hydroxidefem’| /°C . 7°C £ Examiner’s
; Use
|1 45.0 0.0 22.0 222
:! #
| 2 45.0 10.0
‘ 3 45.0 20.0
| 4 45.0, 30.0
|
1
H3 45.0 40.0
1 £
| 6 45.0 50.0 22.0 | 22.0
l |'
Compiete table 3. _ [5]
{e) (i} Write a balanced equation for the reaction between dilute hydrochloric acid
and sudiu;;n hydroxide. |
[2) o
(ii)  Name this type of reaction? 5
; [1]
{d) Calculate the number of moles in 45.0 cm’ of 1.0-mol dm™ hydrochloric acid,
: [1]
=

Lo
L_f’ / " S0714 N2D1D o
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] &

(&) How many moles of sodium hydroxide completely reacted with 43.0 em” of dilute
hydrochloric acid? ¢ i

@
() (i) State the experiment that gave the highest temperature change?

S

[1] ;
(i)  Calculate the heat energy produced by the reaction.
(Heat produced = total volume of solution x 4.3 J*% highest
ternperature change). !
!
‘ |
i
!
'1
Heat energy = (2] |t

) Suggest why the fihial temperature of the reaction mixture decreased. in ;
experiments 5 and-6.

13 |

(h) |dentify one source of error in this experiment.

Il

[Total: 161

T
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(@ (i)
Cotton wool
¥
Conical flask
dilute Calcium
hydrochloric Carbonate
acid I g = ] ganul&s
—— balance
<« 27:00g
”
(i) correct diagram 3 . [1]
any two correct labels 1]
any four correct labels (2]
{4 max 2]
{ii) Allows carbon dioxide gas produced to escape; (1]

T (b)  CaCO,, + 2HCI(ag) ——— CaCl(ag)+ CO,(ag) + COy,; + H,0,, [2]

x

correct formular;,
balanced equation;




Eh

3 -

(c) (i} ‘On the graph paper — plotted points = 1mark labelled Axis = 1 mark
scale = lmark
line = 1mark

5 ' 1 '
: i |
HH
1
4 = e
1]
: auEEm :
- !
: TG 2
i T
3 :
Z aaamss
E 3 f 2 rd T
P immmmr.
o
b L :
o iz I
w1 7 ;
L4 i :
2H R
K
[
i ¥ '
rn'l
Jr
f i
i
I
1
i
=
} fi
] M
i , :
- T
{ L : s i T ]
0 2 4 G g 10 12 14 16 18
TIME IN MINUTES
(ii) 6 minutes; 3.1g; error in raé&ing mass shown on balance; [2]
(d) (i) 14 minutes;
(ii) 3.2g; 3
e} Loss of carbon dioxide produced by the reaction: [11

=5

(f) On graph paper
Steep slope/sketch graph on left of plotted graph;
Same volume of gas produced: [2]

L,f/_gﬁ = ,f# [Total 14 )




(a)
{b)

(c)

(d)

(a)

(b)

(e)

{a)
(b)

16.7¢: 5 T (1)
16.7g — 1.5g/15.2g; : ¥ [1}
li—ﬁ; .0.38 moles; - [2]
40.0¢
£ :
Answer to (c) x E_Dﬂ_cm_z; - [2]
250cm
¢ [Total 6]
() 27.5g-25.1g24gMg; - [1]
(i)  29.1g-25.1g/4.0g (MgO); [1]
(i)  4.0g—2.4g/1.6g O; [1]
: ¢
(ivy Mg:0O
24g  1.6g [Answerto(l) Answerro(iii)
24.0g 16.0g 240 16.0 ’
1:1/MgO; (2]
: £
To enable more oxygen (air) to get into crucible to complete
oxidize magnesium; : [1]
A constant mass reading shown on the balance; [y
[Total 7]
B, C A; (2]
(i) Hydrogen; 1]
(i) test
insert a burning splint in jar; [1]
observation
pop sound; [1]
[Total 5]




Ly

{a) pipette;

[
(b) Experiment B 2 3

Final burette
reading/cip’ 14.0 28.0 49.4

initial bufctte
reading/cm’ 0.0 14.0 36.2

Volume of E,SO, 14.0.. 14.6 14.2
used/emn’

Best titration results v v

(12.6 +12.5)em’
=

—

Average volume of E,SO, =

= 14.0 cm®

Summary
25.0 cm® of sodium hydroxide required 14.0 em® of E,SO,; (8]

(c)  2NaOH(aq) + E;SO,——» Na,SO, (ag) + 2,0 (1) [2)

25.0¢m’ ‘
d ——x0.1/0. :
(d) ] 000G x 0.1/0.0025 moles; [1]

(e) 0 Answer to {d); [

2
iy 01 moldm® x25.0cm®
2 x titre (average)
Answer to (i) x IGGD_ . (1]
- average titre
(iif)  Answer to (ii) » 98.0; ' [1}

(Total = 15 Marks) '




(a)  reduce heat loss b}' conduction: 1]
(b) Volume of |Volume & Initial | Final Change in
Exp. | Hydrochloric |Sodium temperature | temperature | temperature
acidlem®  |hydroxide/em® | /°C 1°C LA I
-1 ' 7l 220 22.0 0.0
2 i 22.0 25.0 3.0
3 22.0 280 6.0
4 22.0 3001 | 80
B 22.0 29.5 7.5
6 22.0 29.0 7.0
(c) (i) NaOH,, ,+ HOL P NaCl,, + Hzﬂm g - [2]
correct formula;

balanced equation;

(i1} Neutralization;

&

45.0cm” '
() l—jﬂ—%%xl.ﬁmazm.msmz; 1]

(e)  0.045mol/answer to (d); [1]

f M Experiment 4,
(i)  g=(45+30) cm’ x 4:3J/em’*Cx 8.0°C
=25807; 2]
E
(g) All (H*) hydrogen ions in solution had been used up in reaction/
Further addition of sodium hydroxide solution cools the reaction mixture; [1]

(h) Loss of heat through evaporation since mouth of plastic cup is open; (1]
Total = 16 marks
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You are required to determine the concentration of W,

E is 1"0mo! dm ~ sodium hydroxide, Naﬂl*;{mj.

W is aqueous sulphuric acid, HzSOug).

Pipette 25.0 cm’ of E into a conical flask. z
Add 3 to 5 drops of methyl orange indinamf to solution E.

Fill a burette with solution W,

Run solution W into the conical flask until a colour change is observed.
Record the results in Table 1. %

Repeat the experiment as many times as you consider necessary to gbtain
accuraie results.

Results

Table 1

(g
Lad

Experiment I

Final-Burette reading/cm’

Initial Burette reading/em’

Volume of W used/cm’ ¥

Best titration results [15]

Tick (") the best titration results,
Summary

Using these results, calculate the average volume of W required to
react with 25.0 em’ of E.

25.0 em’ of E required i em’ of W

(‘*;C"' 507145 W00

Use




3

{a) Write the equation for the reaction between sodium hydroxide For
and sulphuric acid. [1] Emg::r'a

{ir) Calculate the number of moles of sodium kydroxide in 25.0 cm’
solution E. (1

(c) Caleulate the number of moles of sulphuric acid in the volume
of solution W required to neutralise 25.0 e’ of E. (1]

LS

{d)  Calculate the concentration of sulphuric acid in:

(i) moldm ™, : [l
(i)  gdm™ .
[M:: sulphuric acid = 98] : [1]
[Total = 20]
SOT LG M0 )
£, }r {Tura over
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r Fur
: ' : L [Hreminass
j . - " [d
' 2 You are required to determine the heat energy released when dilute Use

hydrochloric acid is reacted with aqueous sudmm hydroxide.

X is 1.0 moldm ™ hydrochloric acid.

Y is 1.5 moldm ™ sodium h}'d.mxiiié:‘

Using 2 measuring cylinder, place 45.0 cm® of X into a plastic cup. *
Measure the initial temperature of X and record it in Table 2.

Measure 10.0 cm® of Y using another measuring cylinder. Pour Y into
the plastic cup containing X,

we

Stir the mixture and record the highest temperature reached.

Thoroughly rinse the plastic cup with distilled water.
Using the same volume of X, repeat the experiment using 20.0 cm; i
30 cm’; 40.0 cm’ and 50.0 em’ of Y,

Record vour results in Table 2.

Table 2
Experi- Volume of | Volume of ™| Initial Final Change
ment hydrochioric| sodium temperature | temperatwe | in lemp.
Ch acid used hydroxide of X/°C /°C i
fem® used/em’ |
1 45.0 10.0 ¢
2 45.0 20.0
3 45.0 30.0° !-
. |
F 4 45.0 40.0 |
|
[
5 430 50.0 [
— |
; (s} |
|

207101 N2akl

W
P




5
For

(aj)  Write a balanced equation for the reaction between dilute Exaciners
hydrochloric acid and sodium hydroxide. i

(b} Calculate the number of

(i) moles of dilute hydrochioric acid that were placed in the
plastic cup, F [1]

(it}  .moles ;}f sodium hydroxide that were placed in the plastic
cup for the experiment that gave the highest change in
temperature. : ~ f1]

{e) Use your answers 1o (b} to determine the limiting reactant. [1]

(d) Using the experiment that gives the highest temperature change,
calculate the amount of heat energy released by the reaction.

[Heat energy in Joules = 10tal volume af solution x 4.3 x change
in lemperature]. -

(1] |
[Total: 20]

=, S07143 N201 : i

o




g HE-S TR O

ZIMBABWE SCHOOL EXAMINATIONS COUNCIL
General Certificate of Education Ordinary Level

MARKING SCHEME

NOVEMBER 2011

CHEMISTRY 5071/3

2 7




)

burette readings to 1 decimal place and.in correct spaces;
correct subtraction;

best tirration results and summary like;

Award accuracy marks as follows:

Mark Difference from-supervisor
12 0.0 0.1
11 0.1 t00.2
10 0.2100.3
9 031004
8 0.41t00.5
7 0.5100.6
6 0.6t0 0.7
5 0.7 10 0.8
4 081w 0.9
3 ﬂ.? to 1.0
2 1.0t0 1.1
] ] 1112
0 Greater than 1.2
(a)  2NaOH,, + H,S0.50 — N2;S04q + 2H;0y
() % « 1.0 mol/0.025mol,;
{ey - ‘-j-'—ﬂj'i—mm;fanswer to(b) =2 "

1.0moldm™ x 25.0cm*"
fibre '

M

[it) answer to (d)(1) = 98.0 g;

I'n.
a

i
L

(1]
(1]

[1]

(1)

[t

(1]

BR
VTl 200,
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C B Volume of [Volumeof | Imtial Final Change

ment hydrochloric |sodium termperature | lemperature | in
acid used hydroxide of X/°C Fg g
Jem® used/cm’®

1 45.0 10.0

2 45.0 20.0

3 45.0 300

4 45.0 40.0
5 45.0 50.0

! mark for each entry; [15]
(@)  HCliyy + NaOH,,, — NaCl,, = H,0()); - (1]
450 em®
b i —x1.0 /0 .04 l;
(b} (D) 1 000 o < 10 mo 0.045 mol; [1]
- 30.0 em®
i ——x1.5 1/0.045 :
(ii) Thon e x mo 5 moi; (1]
{c) Difference between answer to (b) and {c);- (1]
(d) 2 580 J/Answer in relation to candidate’s values of highest change in
termnperature and total volume of solution: [1]
[Total: 20]

B
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.....

A exper;mem was camed uut to determine the relatwe molecular masgof an Tmaines's
aqueous solution of 10.5 g/dm’ of X. - " Use
F
¥ reacts with sulphuric acid according to the equation
25 em’® of X was titrated with 1 mol/dm® sulphuric acid. Three titrations were
carried out and the results are shown in Fig. 1.
first titration second titration third titration ¢
= =22 =3 L = 0| E14
= - - = 4 |
— & P — 4 1 18 S =
I = — L = =
— 23 — 4 == — 1} —15
- e = = = |
A B - = | R = |k
5 = 8 & [T —
E- - —s| | =
(=21 i 90 = by
initial final initial final initial ~ final
= Fig. 1
$
E3
S071/4 W2011
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(a)

(b)

(c)

{d}

4 3
Read and record the volumes in Table 1.

Table 1

Titration number First Second Third

Final buretté reading/cm’

Initial burette nﬁEu:!j.ug_;’u::m3I

Volume of acid used/cm’

Tick the best titration
results. )

Summary

25 cm® of X required . cm’ of acid.

Calculate the number of moles of acid that reacted with 25 em® of
x. - .

Calculate the number of moles of X in 25 em® of solution X.

Calculate the concentration of solution X in mol/dm®.

50714 WN20T1

(]

-

[1]

[1]

(1]

[Turn over




(e}  Use your answer in (d)8nd thi¢ mass concentration of X to
calculate the M, of X.

(2]
[Total: 13]
' v
An experiment to separate a mixture of sand, sodium chlonde and
ammonium chloride was set up as shown in Fig. 2.
= substance X i
and ammeonium
chloride i
heat
Fig. 2
(a) (i) Identify substance X.
(1]
(i) ~ Name the process that produces X from the mixture?
(1]

507604 NIOTT

£
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_ & . S -
(b) Draw a diagram to show a set up of the apparatus used to separate I:E:um;?;r's
the remaining substances after heating. .~ Use
-
o (51
{c} (1) Name the substance removed by the method shown in (b).
(1]
(1i) Give a reason for your answer.
[]
507144 N2011
[Turn over
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iR e .'- i .'- ! P.ﬂr
(d)  Name two substances which can be used to prepare sodivm ‘meﬁlﬂ
chloride by a titration method. : : W B i U
|
| 1,
| oo
(2]
o= [Total: 11]
3 A mixture of powdered calcium hydroxide and ammonium chloride was ,
heated as shown in Fig 3. A gas X was produced. :

powdered calcium
hydroxide and
ammonium chloride delivery

heat 1 —gas X

aqueous Bty
sulphurie agid——Jo5

Fig. 3

{a) (1) Name gas X.
(1]

5071/4 N20K
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(i)  Describe how you would test for gas X.

Test |
Observatien
F
[2]
{h) Mame the substance that remained in the heated tube after the
reaction,
* [1 ]
(¢) (i) Write an equation for the reaction of pas X with aqueous
sulphuric acid.
[2]
(ii) How weuld you obtain crystals of the substance formed
in ()(i)?
(2]
[Total: &]

S07IM N0
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3 . s

Chermical tests described in Table 1 were &aried cut on solid E.

(a)  Complete Table 2. b
Tahble 2 "
- !
Test Observation Conclusion
% E was dissolved colourless solution
in water and §
stirred.
2. The solution of "
E from test 1 was
divided into three
(a)  To the first part Ci- ;
IF
(b) To the second white precipitate
part sodium hydroxide soluble in"excess
] was added until n
EXCESSs.
(¢)  To the third part !
A}_"m

507144 20110

(4]

(2]

[4]

Bamame:s
Use




(b} Conclusion

The cation present in E is

and anion present in E i3

" hence the molecular formula of E is . 3]
[Total: 13]
i
5071/4 N2011
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(a)

(b)

(c)

(d)

(e}

(a)

(b)

Final Initial Yolume used
First titration LIS o 8.10 15.04
Second titration 18.95 3.60 15.35
Third titration 158 ™ 0.35 L1528
Correct titrét‘mn results ticked/15.35 and 1525
: Hy 3 ?
Summary; correct volume of acid/ ——%Ef 1530
B 1.0/0.025; h
1000
ans in (B); )
ans(c) )
)
1000
105
ans(d)’ -
[Total:
&
(i) ¥ ammonium chloride;

(ii) sublimation;

[2]
13

(1]

11}




E

{c) (1) .sociium chleride; ) [1]
(ii} sodium chloride is soluble in water, sand is not; [11
{(d) sodium hydroxide and hydrochloric acid; [2]
' [Total: §]
o

(a) (1) ammonia; » (1]

(i)  test - damp red litmus paper inserted in gas;
observation - red ]it;nus turns blue; (2]
(b} calcium chioride: [11
(c) ()  2NH,, +H,SO,,, —(NH,).50,z 2]

correct formulae;
balanced equation;

(if)  slow; evaporation; of solution; (2]
: [Total: 8]
s (2)
{ Test | Test : Observation Conclusion
MNo
I Mo transition metal (1)
2(a) Add acidified; (1) White; precipitate; .
Siiver nitrate; (1) (1) (1)
(b) - Ar=
(c) Add aqueous ammonia; (1) | White; precipitate; (2)
i Until in excess; (1) Insoluble in excess; (1)
(b) Cation i AP (1) Anion - or i
Formulae of E - AICL;
[Total: 13}

As
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1 You are fequirad to determine the relative molecular mass, M, of }f | Fer
A is 0.15 moldm™ nitric acid. N Yk

B is 4.8 gdin™ of an aqueous hydroxide solution, XOH.

Pipette 25.0/cm’ of B into'a conjcal flask. Add 3 1o 5 drops of phenolplithalein
indicator ang titrate with A. ¢

Phenolphthdlein indicator changes colour from pink to colourless at the end
point. .

Repeat the titration as many times as you consider necessary to obtain accurate

results.
Record yourjresults in Table 1. %
Table 1
I f
titration puinber 1 ‘.2 3
final buratte teading /em® )

initial burettd reading /om’

voiume of A psed fem’ 1

[13]

Tick the test fitration results.

Summary
25.0 cm’ of Bjrequired ........... cm’ of A.

(2) Calcu.!‘ate the number of moles of acid in the average volume of A

L

U

50713 M2012 z 1
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(b) Wirite a balanced equation for the reaction in terms of X : For
= Braminer's
Tes
d [1]
(c) Calculate

(i)  the number of moles of XOH in 25.0 cm® of B.

(if)  the number of moles of XOH in 1 dm™ of B.

(iil)  Use the expression,

Tnass
reladve molecular mass

number of moles =

to ealculate the M, of XOH.

(3]
[Total:20]

SO71/3 M2
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4

2 You are provided with solid D. ’ Eﬂ{g’:ﬂ
_ Carty out the following tests on Solid D, test and identify any gases
evolved.
: o
| test. observatiens [13] deductions 5]

i Digsalv&l D in water in
- a smnall beaker. Divide
the solution into four

parts.

' |
' £

2 To the fi part add
AqUEoUSs ammonia

until in €xcess

3 To the second. part add
aqueons sodium
hydroxade !

4 To the mjd part add
aqueous hydrogen
peroxide followed by
aqueous sgdium hydroxide .

until in excess

5 To the fourth part add
dilnte nitric acid

foliowed By barium .
nitrate
1 ; |
Conclusion:
The cation pyesent in D is (1]
The anion present is 5 [1]
507113 N2012
* [Turn over
A,




Tests for angions

5 .

QUALITATIVE ANALYSIS NOTES (5071/3) i

lest result |

carefully

anior fest
! |
carbonate (OO 5 }} | add dilute acid :ﬂh‘\rnsncl]c:, carbon
{ digatide praduced
chlaride (€ ) " mcidify with dilute niwic asid, -~ white ppt. |
{ir solution] then add aqueous sllver nitrate
iodids (1 ) acidify with dilute nitric acid, yellow ppt.|
[in solution] then add agueons lead (IT) nitrate
mitrate (N 5 ] add agueons sodium 'n;edrémd: ammonia produced
{in solution] then aleminium foil; warm

sulphete (SO, )

[in salution]

acidify with diluee nitrie asid
then add squeous barium nirate.

white ppL

Tests for agaeous cations

calion

effect of agueous sodium
Fydreeride :

effect of agreous ammonia

oo B
cluprinium (A) )}

whits pot., soluble I excess
& colourless solution

white ppL, tnsoluble in excess giving

| emmonivm (MH , ‘}

wmmonta produced on wirming

= T
toeelgium (Ca )

ooppt,  *

! white ppL. insoluble in excass b
! 1s |
| copper(Cu ) light blue ppi, inseluble in light blee pat., soluble in
} £REEES z cHoess girinq a dark bius
! stlution
f |
N s FE '
| tron (IN(Fe ) gresn ppL, insoluble in exesss gresn ppt., soluble in croess
2 =%

ron (O (Fe ™ ) red-brown ppt., insaluble in red-brown ppt., nsoluble in =xeess

T
zinc{Zo ) white ppL, soluble in excess white ppr., soluble in
giving a colouriess solution exoess piving B

Tes1s Tor gases

colouriess sglaton

es

rest and resuly

. zmenonda {MNH L)

ros damp red Jitmes paper biue

carbon disxide (CO L)

turns lmewsatar milky

chlorine {Cf,)

blezches damp litmus paper

Lydrogen (H.,)

“pops” with z lighted splint

oxygen (0 4)

relights 8 glowing splint =

sulpbur diowdde (50 )

tumns aquecus potassium dichromate (VI) fom orange o green

307143 w212

o
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1 (a)  Burette readings to 1 d.p. in correct spaces
Correct subtraction; E
Best titration results and summary litre
Award accﬁrac’y marks as follows:
Accuracy |
Accuracy I\r;arks )
Mark Difference from Supervisor
12 _D..{} +to 0.1
11 0.1t 0,2
10 0.27t0 0.3 .
i 9 0.3" w0 0.4
|g 8 0.4%t0 0.5
7 05 t0 0.6
6 0.6"t0 0.7 i r
5 0.7" to 0.8
Tr 4 0.8"10 09
3 D.Q; to 1.0
2 1.07to 1.1
i 1 1.1"to 1.2
0 Greater than 1.2 ’

|

o
L h

7
]

(1]

(1]




F
(a)  titre x 0.15; [1]
(b}  XOH + HNO, — XNO,+H,0; : [1]
(c) (i} Answer to (a) ; [1]
& o lﬂ
(ii) Answer to (c) (i) X——E%-D/ ans (c) X 40; [1]
iy —5E . (1)
ans (c) (ii)
2 Table of résults E
Test \ Observations [12] Deductions [5]
1. Dissolve D in water in green soln; .[1] transition metal; [1]
a small beaker. Divide
the solution into four
| parts.
2 To the first part add green ppt [1] Fe?* [y
' agueous amrmnonia
until in excess insolb. [n
|3 Tothe second part add green ppt [1] .
aquecus sodium : Fe* [1]
hydroxide insolb. [1]
' 4 To the third part add Brown soln. [Ir]
aqueous hydrogen Fe®* (13
| peroxide followed by red brown; ppt.  [2]
. agueous sodium until . 1
. in excess insolb. [1]
5 To the fourth part add white ppt. B [F]
dilute nitric acid [1] [1]
followed by bariurh :
nitrate
Remciusion
“ztion present in D is Fe®* - [1]
L
wion present in D is SO [1]
5 J [Total 20]
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Section A

Answer all the guestions in the spaces provided.
The total mark for this section is 45.

7 For
A gas jar at room temperature and pressure, contains a mixture of equal volumes E‘Eﬁﬂ"‘
of amiionia (M, =17) and ethiane (M, = 30}

e PO

(a) . State which molecules in the gas jar are moving faster.

Give reasons for your answer, ¢

[2]
(b)  The gas jar is placed in a refrigérator. State and explain what happens
to the speed of these molecules. 4
: [2]
()  State the changes that will take place in the physical states of the
substances if the temperature of the mixture is continuously reduced.
; ¥
(2]
[Total:6]

50712 N0
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For
. Hornrminer'y
2 Fig_1 represents angdon of an element Y. : v ; Tse

— .

Pig.1

&

(2)  Write down the chemical symbel of Y.

[y

{b) Which symbol in Fig.1 represents protons?
[
() What name 15 given to a positively charged ion?
m
(d}  Write the formula of the ionic compound farm&d between the ion of
element Y and a chloride ion.
[1]
[Total :4]
507172 Nz012
- [Ture over
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(b)

_—

=25 - 4
Sodium hydroxdide reacts with hydrochloric acid according to the
equation

HCl,,;+ NaOH,,,

— NaCloy+ H.O(-
() Calculate the mass of sedium.chloride that is formed when 0.2

moles of hydrochleric acid reacts with 0.1 moles of soditm
hydroxide.

-

mass =

(i) State one domestic use of sodium chloride.

{1) Define oxidation in terms of oxidation number. ¢

(i) Calculate the oxidation number of nitrogen in ammonia.

*

oxidation number

50712 M202

[2]

[1]

{1l

(2]

Ea
Boosmimery




5 R -.. s
(iiiy Draw a dot and cross diagram of a molecule of ammonia.

[Total: 8]
Ethene is a member of the alkene group of hydrocarbons.

(a) (i) Define a Aydrocarbon

[1]

(ii)  Draw the full structural formula of the compound formed when
ethene reacts with bromine gas.

- (1]

{b)  The following are compounds of nitrogen and other elements:

ammonia, calcium nitrate, amino acid, cobalt (1I) nitrate, ammonium
nifrate .

Give from the list a compound -

L. that c:_?m‘ains only twe elements,

(1]

507142 M2n2

d

2) 2.2
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2. used as a monomer in the production of proteins,
. (1]
3. that .contains a transition element. #
(1]
N [Total:5]
Sodium phosphate, Na,PO,, is a soluble salt used as a water softener i
washing powders. It is made by reactinig dilute phosphoric acid, H,PO .,
and an alkali. .
(a)  Give the formula of the two ions found in the salt.
1. m
7. I
® () Name the alkali which reacts with phosphoric acid to give
.. sodium phosphate.
2 (1]
(ii)  Give the formula of the gas formed during this reaction.
¥
(1]
(i) Describe the test for this gas.
_ 2
(¢)  Ammonium phosphate is used asa fertilizer. Write the formula of
amrsoniwm phosphate .
(1]
[Total : 7]

s0T1/2 M2

Por




- :
(z2) Writea balanced equation for the reaction between hydrogen and oxygen.
i m

(b)  The reaction in (a) is an example of a redex reaction.

() State the oxidising agent,

il

(ii)  Define the term redox.

[2]

{¢)  The enthalpy thange of reaction between hydrogen and oxygen is
negative,

o

Explain,

(1]

(d)  Caleulate the volume occupied by 56 kg of oxygen gas at roorm
temperature and pressure. j

volume [3]
[Total : 7]

During the manufacture of ammonia, raw materials are required and certain
conditions are employed to obtain the product.

(a)  Name the process by which ammonia is produced.

(1]

50766 MN20I2
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{(b)  Name the two raw materials used ia the manufacture of ammonia. E“t’?;ﬂ"’
L. ) .
2, y 2 i2]
: (c)  State three conditions which are used in the manufacture of ammonia.
. L
2
_ 5 : . ¢ [3]
() Write ﬂ%\e equation for this reaction.

: [2]
{Total: &]

SOTLR M201Z
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Section: B

o
Answer any three questions jrom this section.
= In the contact process, sulphur dioxide and oxygen are converted fo sulphur
moxide,

(a) (i) State the conditions used in the conversion to sulphur trioxide
and write the equation for the reaction that takes place.

(i)  Describe the effect of increasing
3 3 temperature and
| 2. the pressure at which the conversion is carried out. [6]
(b) (i) Describe how sulphur dioxide is converted to sulphuric acid.
()  State one use of sulphuric acid. T g [4]

[Total:10]

O

(2) Fig.2 shows structure of a polymer.

(i) Define the term polymer.

(i)  Name the monomer from which this polymer was made.

507172 N2012
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2
Section A

Answer all the guestions in the spaces provided.
The total mark for this section is 45.

7 For
A gas jar at room temperature and pressure, contains a mixture of equal volumes E‘Eﬁﬂ"‘
of amiionia (M, =17) and ethiane (M, = 30}

e PO

(a) . State which molecules in the gas jar are moving faster.

Give reasons for your answer, ¢

[2]
(b)  The gas jar is placed in a refrigérator. State and explain what happens
to the speed of these molecules. 4
: [2]
()  State the changes that will take place in the physical states of the
substances if the temperature of the mixture is continuously reduced.
; ¥
(2]
[Total:6]
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For
. Hornrminer'y
2 Fig_1 represents angdon of an element Y. : v ; Tse

— .

Pig.1

&

(2)  Write down the chemical symbel of Y.

[y

{b) Which symbol in Fig.1 represents protons?
[
() What name 15 given to a positively charged ion?
m
(d}  Write the formula of the ionic compound farm&d between the ion of
element Y and a chloride ion.
[1]
[Total :4]
507172 Nz012
- [Ture over
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(b)

_—

=25 - 4
Sodium hydroxdide reacts with hydrochloric acid according to the
equation

HCl,,;+ NaOH,,,

— NaCloy+ H.O(-
() Calculate the mass of sedium.chloride that is formed when 0.2

moles of hydrochleric acid reacts with 0.1 moles of soditm
hydroxide.

-

mass =

(i) State one domestic use of sodium chloride.

{1) Define oxidation in terms of oxidation number. ¢

(i) Calculate the oxidation number of nitrogen in ammonia.

*

oxidation number

50712 M202

[2]

[1]

{1l

(2]

Ea
Boosmimery
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(iiiy Draw a dot and cross diagram of a molecule of ammonia.

[Total: 8]
Ethene is a member of the alkene group of hydrocarbons.

(a) (i) Define a Aydrocarbon

[1]

(ii)  Draw the full structural formula of the compound formed when
ethene reacts with bromine gas.

- (1]

{b)  The following are compounds of nitrogen and other elements:

ammonia, calcium nitrate, amino acid, cobalt (1I) nitrate, ammonium
nifrate .

Give from the list a compound -

L. that c:_?m‘ains only twe elements,

(1]

507142 M2n2

d

2) 2.2

[Turn over

For




5

2. used as a monomer in the production of proteins,
. (1]
3. that .contains a transition element. #
(1]
N [Total:5]
Sodium phosphate, Na,PO,, is a soluble salt used as a water softener i
washing powders. It is made by reactinig dilute phosphoric acid, H,PO .,
and an alkali. .
(a)  Give the formula of the two ions found in the salt.
1. m
7. I
® () Name the alkali which reacts with phosphoric acid to give
.. sodium phosphate.
2 (1]
(ii)  Give the formula of the gas formed during this reaction.
¥
(1]
(i) Describe the test for this gas.
_ 2
(¢)  Ammonium phosphate is used asa fertilizer. Write the formula of
amrsoniwm phosphate .
(1]
[Total : 7]

s0T1/2 M2
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(z2) Writea balanced equation for the reaction between hydrogen and oxygen.
i m

(b)  The reaction in (a) is an example of a redex reaction.

() State the oxidising agent,

il

(ii)  Define the term redox.

[2]

{¢)  The enthalpy thange of reaction between hydrogen and oxygen is
negative,

o

Explain,

(1]

(d)  Caleulate the volume occupied by 56 kg of oxygen gas at roorm
temperature and pressure. j

volume [3]
[Total : 7]

During the manufacture of ammonia, raw materials are required and certain
conditions are employed to obtain the product.

(a)  Name the process by which ammonia is produced.

(1]

50766 MN20I2
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{(b)  Name the two raw materials used ia the manufacture of ammonia. E“t’?;ﬂ"’
L. ) .
2, y 2 i2]
: (c)  State three conditions which are used in the manufacture of ammonia.
. L
2
_ 5 : . ¢ [3]
() Write ﬂ%\e equation for this reaction.

: [2]
{Total: &]

SOTLR M201Z
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Section: B

o
Answer any three questions jrom this section.
= In the contact process, sulphur dioxide and oxygen are converted fo sulphur
moxide,

(a) (i) State the conditions used in the conversion to sulphur trioxide
and write the equation for the reaction that takes place.

(i)  Describe the effect of increasing
3 3 temperature and
| 2. the pressure at which the conversion is carried out. [6]
(b) (i) Describe how sulphur dioxide is converted to sulphuric acid.
()  State one use of sulphuric acid. T g [4]

[Total:10]

O

(2) Fig.2 shows structure of a polymer.

(i) Define the term polymer.

(i)  Name the monomer from which this polymer was made.

507172 N2012
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(i) Draw the displayed strucmral forcula of the monomer you
named in (if).
2

(iv)  €alculate the percentage by mass of carbon in this monomex. [51

()  Fig3(2) and 3(b) show monomers which are used to malc&uylﬁm.

B

H H
| | l o8 3 i
2 | n—w s
Fig. 3 (a) Fig. 3 (b) :
(i  Draw the rep&at unit of nylon. .
(i)  Label, by name, on your diagram, the lirkage found in nylon.
(iify Name this type of polymerisation. 31
()  Describe how the chemical composition of carbohydrates differs
from that of a protein. (21
’ [Total:10]
10 Aluminium oxide is electrolysed in its molten form to give aluminiutm metal
using the cell shown in Fig. 4.
& catbon anodes
carbon cathode g vt
fresh electrolyte
—— alurminium oxide dissolved
in molten cryolite

sigel casing— molten aluminiuo

aluminium tap hole

Fig, 4. ¥

() () Write the equation for the reactions which occur at the electrodss,

SOTIE M20L2




(b)

1] (a)

(b)

11
(i)  State the function of the molten cryolite.

(i)  Explain why the catbon electrodes should be replaced frequently. [5]
@  Explain why aluminium eaniot be obtained by the reduction of

aluminium oxide using carbor.
(ii) Give one use of aluminium and the property that makes it suitable
for this use. 5]
[Total:10]

M Write an equation for the thermal decomposition of calcium
carbonate, CaCO,. . .

(i)  Explain why the reaction in {D.is an important industrial process,

(iii) ~ Calculdte the mass of calcium oxide obtained from the
) decomposition of 10 g of CaCO,. (7]

Silicon is a common element in most rocks. It combines with oxygen

to form silicon (IV) oxide.

()  State any one use of 1.  siticon (TV) oxide,
% the element silicon.
(i)  Stadte a reason for the use of the silicon. (3]

[Total :10]

-
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(a)

(c)

(a)

(b)

Amrmonia;
Has smaller M,/ lighter

Diecrease;
temp less than room temperature

gas — liquid;— solid;

Li:
0;
cation;
Lict / YC
@)  [m{NaCl)-n(NaCl)-M,(NaCl))
mol (NaCl) = 0.1 mol;
M, (NaCl) = 58.5
Mass (NaC1)-0.1 x 58.5/ 5.85 g;
(i} Seasoning food/ prcsarvat.';on of food; /AW

(i) An increase in the oxidation number

Bl

(i)  NH,—x+3(+1)=0

(iii)

i1l

[1]




12)
s (g} (i) A compound containing carbon and hydrogen only./4 W: [1]
(i) *
. Br Br
He—a_. C ——H
H H
n (1]
(b) 1. Ammonia; (1]
2 Amipo acids: ) [1]
3. Cobalt (II) nitrate; 1]
@ PO,  Nav (2)
(b) (i) Sodium hydroxide: {A) formula [1}
(ii) H,O vapour. (R — Name ) [1]
(11} expoée £as 10 cobalt paper; : [1] g

cobalt paper turns b ue; (1]
(c) {NH‘,,)3 PO, . ' (1]
(@) EH?»{:}_F Gﬁ{x} —}EIHIDESJ ]
{b) {1} Dzmx}rgan ' F131

i) A reaction in which oxidation and reduction takes place s
simultaneous] yiAW . (1]
(c) It releases heat to the environmeny 4w [1]
(d) g;x 24 dm?: [1]
42 dm?; (1}

57 o
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7 {2) Habor process; . | : [1]

(b) L. Hydrogen/ H,; = f1l

2. Nitrogen/ N,; ' : 1]

(¢)  temperature 450 °C or 400 - 500°C; _ [1]

| Pres:surc 25ID25D' atm or 200- 300 atm; F (1]

Catalyst Fe/Fe,0O,; (A) = correct names (1]

() Nyt 3y == 2NHs C (2]
(balancing;) -

reversible:)

8 (a) (i) moderate temperature/ 450°C1 723k, : [1]
high pressure; "

Vanadian pentoxide (V,0,) catalysst;

250, 4%+ Oy ===1280,,+ heat; {1]

iy L increasing temperaturs causes SO, to break down/ decompose
1o SO, and O,f less 305, produced

2 increasing pressure increases yield/ amount of SOy AW, {1
2
(b) (i), S0, is absorbed in concentrated sulphuric acid; (1}
to form oleumn/ H,0,0,; which is diluted to give sulphuric acid; (1]
i)  manufacture of paints/ detergents/ soap/fertilizers/ dyes; i1}
9 (2) (i) a1 macromolecule formed by the joining of monomers/ AW, {11
(i) propene: @ formula; : [1}
(iii)  correct structural fon‘nula‘of propane; (BR

e




s T 5

(iv) i—f;lmﬁ %; o [1]
correct ans: i [1]
(b) - K -
O O H H i
! o |
L .
(1]
(i1} amide;[labelled op diagram)] (1]
(i) . condensation of polymerization [1]
(c) carbobydrate consjsts of carbon hydrogen and OXygen; [1]
proteins consists of carbon bydrogen oxygen and nitrogen: [1]
(a) (i) cathode: APy 37— Al i1]
anode 20%*_de- o Jo = [1]
(ii) Reduce/ lower mpt of electro) yie; (1]
(ifi)  may get used upy AW [1]
by reacting with O, produced oxidised to CO /AW : [1]
‘h) (i Aluminium is above carbon in the rﬁa:ctiviqa series/ aluminium jg
MOre reactive thap carbon; [1]
Alluminium — OXYygen bond js v‘ar_-,r strong/ carbon unable 1o reduce
aluminium, (1]
(i) any coi-rm:t Use — property link; [2]

4 e




1]

(b)

(a)

(i)

(i)

(1ii)

-

s

i

8, a0+ COyy:

(i) CaCOy,

(i1} produces two useful pmducts CaDm - lime and CO, carbon
dioxide, ]

lime use for neuwralising acidic soils/ industrial waste products;

CO, used in the manufacture o dry ice in the extin guishers/
manufacture of fizzy drinks.

(iii)  moles of Ca0

10
- Bprcco)

mass of CaO (M,CaCO,)x0.1;

i

= 56¢g
manufacture of glassy/ . ¢
manufacture of silicon;/

manufacture of concretey/

(any)

irf electrical components/
manufacture of silicones

S"gliconcs are consiste.nt to high temperatures.

|1}

[i]

[1]

)

f1]
1]
(1]
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dERA W

1 Fig.1 shows a simple cell.

light bulb
e L
\ I;:'rpen switch

capper

beaker

dilute
sulphuric
acid

Fig.1

?
(2) (i) {_abel on the diagram the positive and negative terminals. [1]

(i)  Indicate by ammows the direction of flow of electrons. (1]
(b)  State the observations made wher,

(%) the switch is closed,

[1]

(ii) ihe zinc elecirode is replaced with an iron electrode,

(iiiy  the zinc electrode is replaced with a magnesium electrode.

£

y [1]
i [Tozal: 5]
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Fig. 2 shows a set of apparatus used in an experiment by a class.

flask containing

copper (1)
sulphate
solotion

(a) (i)

(i)

(i)

&

thermometer

RS

0,

‘Condenser

Fig.2
Draw arrows on Fig.2 to show flow of water
) in and
2. , out of the condenser.

Name the procedure shown in Fig.Z. |

Explain why the thermometer bulb should be kept in the
position shown.
2

S070148 W201%

(2]

(1]

(]

Turn over
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4
(b)  The students heated the flask until thé solution boiled. Far
Aramminer's
State any three observations made when the solution was boiled for® ; Yse
a long time.
I I s
' T
2
3, |
i N

(c) The students repeated the experiment using a flask containing a solution
of ethanol and maintained the temperature at 78 °C.

(i)  Describe ene difference observed by the students in the two
experiments.

- (1]

(ii)  Explain why the students maintained the temperature at 78 °C
in the second experiment.

[1]
(iti)  Sugpest one improvement the students should make to the
. second experiment for the procedure to be more efficient.
(1] |
[Total:10]
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- An aqueous solution M contains 28.6 g/ dm® of sodium carbonate, For
Na,CO,;xH,0. N is 0.24 mol/dm’ hydrochlonic acid. mel]se "

A titration method wa$ used to determine the vaiue of x.
() (i) Name a suitable indicator for this titration.

1]

(i)  State its colour in

1. acid [1]

2. alkali (1]

(b)  Three titrations were performed each using 25.0 ¢m” of solution M.
Fig. 3 shows parts of the burettes with volumes of solution N before
and after each titration.

=

First titratiop Second titration Third titration
1, 1 - ] B %) 17 | —
Y. 20 20 — __AL T b 4 1 iR
- — - B s I ] & T3
et e - —] = L) I . L — [ - s
_-— P e B i - e oo —_ L Y
. - L il ——— - - : :
g . - 4 F <+ £ .3dbF -
- - 5 g3 —A - 18 S 2
| = = " O [ 42T s I & 7
| N il | il ' = 38
[ru— p— il i o= I il 7 b 2 foe— fo—
L aF g B U F 7 o BE F
£ O S 2 | L 3 [Cad k3
,_.2__ : : : ] m 43 ] i : - 3¢ ]
Fig. 3
507144 M20132
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Complete Table 1. e

Table 1

Titration number ' 1 2 3

Final burette reading/ em’

¥
Initial burette reading/cm’
Volume of N used/ cm’ -
Tick the best titration results. a
¥
25.0 ecm’ of M required em’
of N, ’
(e) Given that the equation for the reaction is
Na,CO,,,, +2HCL ) — 2NaCl,,, +COy+ H,0;
(i) caleulate the number of moles of hydrochloric acid in the
volume of N used,
[M, :Na,CO, xH,0 = 106]
?.
(i)  deduce the number of moles of sodium carbonate that
reacted with the acid,
-

(&6

507168 N2012 7

Eor
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7

(ili)  calculate the mass of sodium carbonate used up in 25 cm’ -E*TS
of M, :

(iv)  deduce the mass of sodium carbonate in 1 dm® of M.

d) Calculate

{1) the mass of water of crystallization in
Na,CO, xH,0,

(i)  the pumber of moles of water of crystallization.
[A:H=1, O = 16]

[Total:16] l

3070 W02

r: J'.f 72 52)
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4 Tabie 2 shows tests, which were carried out on substance P. | Fer

(a)  Complete Table 2. e

Table 2,

test observation conclnsion

1.. Pwas dissolved in distilled _ Cu™" ions
| water and the solution was = & '
~ divided into thee parts, -

2. To the first part of solution
P aqueous sodium hydroxide
was added umtil in excess. -

3. To the second part of P
agueous ammonia was added
unfil n excess.

4. To the third part of solution P
aqueous sodium hydroxide

| was added followed by

aluminium foil. The mixture

was warmed carefully. [16]

L3

( (b}  The formulaof Pis (1l

[Total 17}

“i
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Far
s Fig. 4 shows apparatus used to dctm‘nm:ue the rate of reaction between zinc anmm‘m 8
and dilute sulphuric acid
E A
graduated
thread. - syringe
test tube
(a) Why was zinc introduced in a test tube into the flask?
(1]
'b)  Suggest how the reaction was started? .
[1]

(c} The volume of gas collected every minute was recorded in Table 3.

Table 3 2

| =

| time/min 0 1 213 4 15 6 7 8

[miume of gas/em®( 0 |15 |24 | 30| 35 | 36 | 40 | 40 | 40

@
50714 N201z
; i -
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16 P
i %n 1, ! For

() _ Plot a graph of volume of gas against time. rammimers
- s
i T I T TL] L .IILI_-I__..I.I. T T -. T 1 :
it n T H :- T R ,..
= 7 -1 s 1 E = : T
[ . r. {4 _1:‘ - o
3 T i TN ]
| : B
£k A ;
B I
i H T L =
i G T =i r l - i
1 Fr L&t X
I k I
- 1 I L bt
us ' 1
| EE
I I i
mRENL 1 -
T ' 1
B ; E
I- = | ]
{ = : T B - i 1 1 EBIE |-
1] ] bl | 1 1 L. bl 1 i 2 11 111 LT LEE [ il I ||'||I|.|I|. 114 il
[4]
(iiy Putacircle around the point on your graph that seems to be
i mcorrect. : | (1]

(iif) - Durng which period was the reaction fastest?

(@) () -~ Name the gas given off in the experiment.
|

: 507144 NROIZ
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&

i)  Describe a test for the gas named in (i)-

Test

Observation

=

(2]

Cin the same axes sketch a graph that would be obtained if the

-

507144 N2012 &5

experiment is repeated using the same mass of powdered zinc.

2]

[Total: 13]
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i 1 Labelled termipals. " [1]
(a}) Arrow from negative to positive 1]
(b} (1) bufb lights #
(i)  bulblight is dimmer than with zine. ; [1]
| (til)  buib light is brighter than with zinc. 1]
|
| (e () a sm=lling liquid collected 1n experiment 2. L]
.‘ (ii} ensure that pure ezhanol is coliected separate sthanol front
; water! AW, . ’ &
(i) uvse a fraciionatng column [1]
z {z} (i) arrow showing water in; % t11]
= - ‘}‘:
arrow showing out, 1]
{1 distiliation

{iily  maintain 1zmperature of water .- i) vapours (1]

{) ccicuriess odouriess Higuid collected in beaaker:

H

. ;- -+ wvapour in flask: [11
which marks 1o LFDl‘]dE.I]_Sﬁ-I': i - |11
intense bives coiour in flagks
volume of soluilon. in 1lask decreasss; (any three)

3 fa) (i) methy] erangs/ pherophthalein indicator [}
(i)  methyl orangle is colourless in acid

- orange in alkal i2]

*  phemolphthlein is colourless in acid

; red in alkali [-3




; :
Titration No. 1 ..2 3
final : 20.9 413 385
initial 0 210 ~ | 1810
vol. 20.9 203 20.4
2044203

.4

2

25.0cm” of solution M required 20.35 cm® of N.

titre

i) 024 x
1-000

Answer to (i)

(i1) =

{iii)  Answerto (ii) x 106 g.

B I0Ges 2

(1) 28.67 - answer to ¢ (iv)

Answer to (1)

(1)

18

[1]

(1]

(1]

[1]

(1}

[1]




4 {a) Table 2.

Test - Observation Conclusion
#
i, Dissolve in water to form a Cu™ions
blue solution [2] . transition element [1]
2, blue ppt. insoluble in gxcess [2] | Cuions [1]
¢
3, blue ppt. insoluble in excess Cu* ions [1]

| forming a dark blue solution. [3]

4. blue ppt. A gas withia pungent | Ammonia gas
f smell given off [4] produced  [1]
i ; .
(b) - The formula of P is Cu(NO,), 11
5 (a) - obtain accurate results. Gas volumes measured at the start of reaction
(AW) : (1
¢
by - by tilting flask to allow acid to enter the test tube. (1]
¥
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(i)  0-1min [1]

{111}

(i) hydrofen gas. [1]
Test <

(i) - insert a bﬁmin g splint 0 the mouth of the test tube.
Observation

B
- burns with a pop sound [2]

am

L [7 7e :
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o)
-Sfli.‘.ﬁi}n A
- Answer all the questions in the spaces provided. For
' Fxsoine’s
e

The. total mark for this section is 435.

1 Fig. 1 shows structures of some atoms and jons.

. B D
" Fig. 1
(a)  Name the particles represented by these symbols and e.
@ o, ,
(1) .. S (2]

50732 H2003




(b)

(<)

(d)

B

Identify the structure that represents an isotope in Fig. 1.

B £
Which particle is “
(1) ‘a cation,
(ij)  ananion. : - [2]

(i) Draw a dot and cross-diagram to show bonding between A and
hydrogen.

i [2]
(i) Name the compound formed in (i)

z | (1]

'\.

»

(i)  State any two physical propertiaé of the compound named in (ii}.

L

2 [2]
* [Total: 10]
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) )
2 Oxides are classified as acidic, basic.and amphoteric. For
i e
(a) Give one example of each type of oxide using elements L
Period 3 of the Periodic Table. ;
| @  acidic oxide, .
i basic oxide, ' -
¥ .
B amphoteric oxide. _ . 3]
= ‘P I-
(i)  Write equations for the reactions of the amphotenc
oxide named in (i) with
L HCI
2. NaOH ___ = 2
(b  Fig. 2 showsa pH seale. @ \
| |
0 10 N i \
1234567391U11121314 |

g | L

Fig.2
On thé pH scale indicate, by means ofa line the pH range of
1 lemon juice,

2. toothpaste. . “]

e

507172 W2013
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T
{c) Table 1-is a record of industrial gases used in some manufacturing processes,
their uses and how they can be identified.

Comple:t:; Table 1.
Table 1 I‘
| name of gas | method.of use of gas identification
manufacture of gas
oxygen steel making

turas lime water

milky
electrolysis of | manufacture of
- .- | water ammonia |
: [7]
[Total: 14)
&
,:
&
9\,.} 50712 N2013 Il_. f
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e

= The reaction scheme in Fig. 3 shows some of the reactions of copper and 1ts
compounds.
her:raé; in
copper :
oxygen i
dilute H50,
add s
white precipitate | BaClypg | blue soluti
D L -'; - - C
_ Fig.3
(a) ()  Namethe )
1. black solid B,
- 2. blue sohuion C, ‘.
3. white precipitate D. ’ (3]
(ii) Write the equation of & reaction between magnesium and
the black solid B.
{1
(i) Name the type of reaction in (ii)
| _m

50712 N2013
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i

(i)  Statcone observation made during the slectrolysis of '|
molten lead () bromide.” -
m

(b) Draw a labelled diagram 4fthe. set up of apparatus for

copper-plating 4 spoon. ¥

RO
[Total: 11}

iy, 7
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e Secﬁun B

Answer any three questions from Jhis section.

3 {a} State
(i)  two different physical properties of bromine
and 1odine,
(i)  two similar chemical properties of bromine and
1odine. P
(i) any two uses of chlorine, 6]

(b) Chlorine reacts with potassium bromide as shown.
2KBr,, + €L,y ~2KCl,, +Bry,
(D State one observation made as the reaction occurs.

(ii)  Name this type of reaction giving a reason for your

answer.
[4]
. [Total: 10]
Fig.5 shows the main steps in the manufacture of sulphuric acid.
ki waste
_sulphur . — gases
i ' j
»~ A » B = C' —> D = K
dry air ) r
0, concentrated H,S0,
(2)
Fig. 5
(i)  Choose from the letters A — E, the box that would be
labelled '
T )
1. catalytic converter, )
2. chimney,
3. purifier. =
507172 M2013 .
v [Turn over
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. 10 |
(i) ldentify one error onthe flow diagram and describe How
this can be

(i)  State any one condition used in C and write the
: overall equation for the reaction which takes place.

‘.!: m
(b)  Describe how sulphuric acid is converted into ammonium _
sulphate fertilizer. € {3
[Total: 10
7 - Fig. 6 shows how ethene can be prepared from paraffin of the formula
CI2H3$‘ - :
w ethene

\

(@) ()  Name .
L: the process showi in Fig. 6
% catalyst X.

. : ¥
(i) Givethe molecular formula of liquid A and hence
write the equation for the formation of liquid A and
ethene. .

(i)  Describe the observation made when bromine is add:ed '
to ethene and write the equation for the reaction which
takes place. . (6

SO7T1/2 203 ¥




¢ 11
(b) (i) Define the term homologous series.

(i)  State the homologous series to which paraffin belongs.

(iiy Draw the structures of two-isomers of an organic
compound that contains four carbons and is in the same
homologous series as paraffin. : ”

&
[Total: 10]

(a)  Fig. 7 shows how a gas, Y, can be produced from ethanol.

Al, 05

é“‘ gas Y

7/ /.
- % —
hﬂ_&i' ) e
L electrc : = == .
haam | 3 __.,-'. Dl =
ethanol

Fig. 7

(i) Namegas.

-
-

(i) ~ Write an equation for the reaction that takes place
. duging the production of gas Y.

(iii)  Bxplain why an electric heater is used to heat the ethanol.
(3]

[Turn over




(b)

(i} Write an equation for*t]l;tze combustion of ethanol.

(i)  Oucombustion, 46 £ of ethanol gives out 1 380 KJ ofsenergy.
1f 0.5 moles of ethanol were bumt at 1.L.p, calculate
T the energy produced,
2z the wlun:lte of carbon dioxide produced.

(iii)  Explain why ethanol is used as a fuel in lamps 2

7]
[Total: 10]
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(a)

(b)

(e)

(d)

(a)

(1} 0 protons;

4
(ii) = neutrons;
AandD . -
(1) B: .
(ii) C; ; ¢
(i) | _
i i !
’ “ ;
(i) methane;
(iti)  low bpy v
¥
insoluble in water; -
poor electrical conductor
(any two)
(i) acidic oxide
5
ST PO 150,50
basicoxide
Na,O/MgO;
Amphoteric oxide %
A£,0,S;
(11) (7 ALOY + 6HCl,,, —2AIC],, + 3H. O
2. ALO,, +6NaOH, ., +3H,0,, —2Na, Al{OH ).,

e

[Total:

111

(1)
31

(1]

(1]
(1]

f1]
{1




ALO,, +3H,0,,+2NaCH,,, —2Na[AOH, ),

(b) lemon juice pH3 -6 ) (1]
toothpaste pH 8 — 10; (1]
5
Name of | Method of Use - Identification of gas
gas manufacture
Fractional .~ - Relights a glowing
distillation of splint.

liguid air /
electrolysis of

water ' j
Carbon Fermentation Fire
dioxide extnguisher /
dryice/
carbonated
drinks
&
Hydrogen l . Burns with a pop sound
(7]
(a) (i) * Copper (II) oxide / CuQ; ; (1]
Copper (II) sulphate / CuSO,; [1]
&
Barium sulphate / BaSO, ; (1]
(i) Mg+ CuO —MgO +Cu: o (1]
(1ii)  redox/reduction — oxidation/displacement;
[1] :
, 2.4g
(iv)  ———— =0.1 moles of Mg; [1]
M, (Mg) =
1:1 reaction —0.1 moles CuQ present; [1]
Mass = M _(CuQ) » 0.1moles!
= 80 x0.1/ (1]
* =38
o) Bﬂz'fa.q} + SDi'fm} ﬂBaSDd{:J
eguation 3 : |1]

state symbols i1

“




-

A

4 (ay @ Cathode: Pb" +2e” —Ph; | L1}
anode : 28r~ —=Br,+2e"; i {11

slectrolyte:  CuSOy.,s (2]

electrode X:  graphite / c;'hnn; : {1l

elecmrode Y: graphﬂ?e / carbom; (1]

alectrc:;]}rte: CuSOyury # , i1]

Anode Cu,, —>Cull +2¢7 | (1]

(iiy  red brown vapour prqfiuced (at anode); | [1}

(b) .

copper 3
electrode —
2]
- t'-l %
' SECTION B
5 (a) (i) Bromine is a liquid whereas jodine is a solid; 11
. bromine has a red —brown colour, iodine is black: i1l
(i) seven e in outer shell; . (1]
good oxidising agents;
react by accepting / sharing e~ AW 121
(any two)
(iii) Purification of water; - i3]

manufacture of plastics pve;

(i} electrolysis of molten KBr;

[RE




{b) (i) & Bubbles of gas [1]

2% the solution turns from colourless to red brown; (1]

(i)  redox / displacement; - [1]
change in oxidation nurnbers /

chlorine more reactive displaces bromine; (1]

(a) (i) I C; 11]

1] B; [1]

i B; ' (1]

{ii) absorption stage missing /
*  One stage missing between-C and D; {1]

cdncentrated H,S50, / diagram

conc H, SO,
!
C . B = D
. | ()
(i) 1 atm/ 450°C / V,0; catalyst, (any one); [1]
250, , +0, <===250, | ey
(b) react sulphuric acid with ammonja; (1] st
evaporate; (1]
crystallizé, ; - [1]
- (a) (i) ‘ ¥ Cracking; ‘ [1]
2. Aluminium oxide /Silicon dioxide; | (1]
(i)  CyHpy (13
CiaHy = CioHy +CH,; o : (1]
(iii)  bromine is decolourised: [1]
C,H, —CH,BrCH,Br; 11
b} (1) a group of organic compounds with the same general formula and
sirnilar chemical properties: [1]
{ii) allanes: f - {%___ 1]




(a) -

M)

(111)

(1)

(i)

(iii)

()

(i1)

(iii)

H HHH H HH

RN - |1 .
H-C~C—C—C—H. H"T“C‘T‘H 1

RIEEL Ll e

HHHH o ? 5 &

H [1]

Ethane; K
CH,CH,0H AL,0, “'."C'H CH,+H,0; (1]

BTN ot aiest L S '

¥

ethanol is highly flammable should not be heated with a naked

flame; . 11
CH,CH,OH +30, —2C0, + 3H,0; [
46g ethanol = 1 mole ; (1]
energy produced by 0.5 moles = 0.5 moles = 05 x 3380 K]
= 620 kJ; {1l
moles CO, = 2  moles ethanol S

= L2x0l (1]

- ¥ : £
Vol CO, = . number of moles x molar gas vol

= 1 = éﬁ-dm”

= 28 dov’ (11

 ethanol produces (a Jot of) heat energy on combustidn; (1]
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. 3 =
(@ (  Yousme sequired to classily different types of reactions by carrying
out the following experiments.

Experiment 1: ?

Using a measuring cylinder, place 50 cm’ of 1 moldm” sedium hydroxidein a
plastic cup. Measure and record its initial {smperature in Table 1

Add 2 g of citric acid to the sodium hydroxide in the plastic cup while stirnng the |
mibxture with the thermometer. i ' |]

Measure and record in Table 1 the lowest/highest temperature reached. \

Experiment 2:

Repeat the procedure in/experiment 1 using 1 moldm™ copper sulphate and 2 g of |
magnesium powder. Record your values in Table 1. \

Experiment 3 i

¢ i

Repeat the procedure in €x: iment 1 using 0.2 moldm™ hydrochloric acidand2g |
of sodium hydrogen carbonate. Record your values in Table 1. |_

Table 1
|

[ i e it e st

r_Expeﬁﬂlem nurnber

,-—-—-'""'"_-"__
Final temperature

L -
Jnitial temperatire
_.___.__.________——————‘-___—__d______—-——-"‘____-

Change 1n temperaiae

ar

(ify ~ Give one other observation made in

1. experiment 2,
e s RS
2. experiment 3. g

(2]

50713 M2013




3 For
(b)  Write a-balanced chemical equation for the reaction in : Examiner's

1: éxperiment 2,

.8 experiment 3.

[2]

() Name the type of reactions occurring in each experiment and give
a reason. '

o

Experiment ]

Reason

Experiment 2

Reason ; |
7 : {

Experiment 3

&
Reason

[6]

50713 M2013

[Turn over
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4
(@)  State and explain the effectof ™ .

(1) using sodium hydroxide of a higher concentration in experiment 1
given that there is Hb excess reagent,

efed - : ¥

* |
explanation

i (2] |

. 4

(i)  increasing the volume of copper sulphate 1n experiment 2
given that magnesium is In excess.

+ ® I
effect ; ' 's
explanation g : 1i|
@ |
[Total: 201 !

5071 H2HA
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5

2 7 is a compound containing one cation and one anion. o
Carry out the following tests on Z and deduce the cation and anion in Z.
Test . | Observation ?Iitiiil_if_l,i‘-’.tii!!
{(a) Describe the appearance of Z
5
(b) Place Z imto a clean boiling
tube. Add about 10 cm” of -
distilled water and shake. - %
{¢) Toaportionof Z
() add dilute nitric acid,
HMNOs(aqg) r
o
followed by aqueous lead
nitrate, PBNOs (aq)
(ii) 'i‘c- a second portion of Z add
dilute sodium hydroxide "
until in excess and then filter
Retain filthate for test ﬁ%)
(i) To a third portion of Z add __ i
dilute ammonia, NH;
{iv) To a portion of the filtrate
from (ii) add aqueous silver
nitrate followed by
] concentrated ammonia. r
| . [1€]
Cation in Z: .
Anionin Z: 5 [2]
' ¢ [Total : 20
sonsNs T
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2

1 (a) (i) Recording all initial temperatures
Recording all final temperatires (3]
All subtractions correct [31 [G]
(11) % Change in colour of copper sulphate ;
' Solution/brown colouring on magnesium; [1]
T effervesence; E {11
] (b)) 1. CuSO, (aq) + Mg(s) — MgSO; (aq) + Cu (s) [1]
. NaHCOQ, (s) + HCZ, (aq) — NaC¢ (aq) + CO,(g) + H,0 () [1]
E v
(c)  exothermici/neutralisation, ' [1]
temperature increases/acid + Base sxtn (1]
exothermic;/displacement/Redox, ' [1]
temperature inereases;/Mg is more reactive: [1]
endothermic; / neutralisation; i (1]
temperature decreases / acid base; [1] [a]
(dy (i) no effeet; {1]
sodium hydroxide becomes excess; [1]
(11) higher temperature change; = (1]
more moles reacting; : 11}
[Total: 201
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2
A student carried out three experiments. -

Experiment 1 -

50 em’ of 1 moldm™ sodium hydroxide were placed in a plastic cup. The
temperature of the solution was measured.

2 g of citric acid were added 1o the sodium hydroxide in the plastic cup.
The final temperature reached was recorded.

Experiment 2

Experiment 1 was repeated using 1.00 moldm™ copper sulphate and 2 g of
magnesium powder.

EXPEI“]]]].EIII"I .

Experiment 1 was repeated using hydrochloric acid and sodium hydrogen
carbonate. - 1

e

Fig.1. shows parts of the thermometer stem giving the final temperature for each
experiment. -

experiment 1 experiment 2

&

':I'U 19 o

(LT

30— _18
20— 17 :

| Fig. 1
(@ ()  UseFigl to complete Table 1.
Table 1

s,

experiment number f1 2 3
ES
final temperature/°C -

initial temperature/°C 22 22 22

temperature change =

(6]

L 22

» ( &’;\f 507144 mm.?s 3




3
(i)  Give one other observation made in

-

1. ©  experiment2,
2. experiment 3.

(iii)  Write a balanced chemical equation for the reaction
pccurring in '

1 experiment 2,

P experiment 3.

o 2]
() Complete Table 2 by naming vmh reasons the typf.: of reaction
occurring in each experiment.
Table 2’
7
experi;nentlnumﬁcr 1 [ 2 3
type of reaction
¥
reason(s) <
? [l
6]
L
SR i 507144 N2013 f
| % ,.i,_ [Turn over
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(e)

(d)

4

State and explain the effect of using sodium hydroxide of a
higher concentration in experiment 1 given that there was no
EXCESs reagent.

effect s N

explanation

[2]
Given that magnesinm was in excess in experiment 2, state and
explain the effect of Increasing the volume of copper sulphate,
' effect S
explanation <
3
s [2]
»
E
-
< <

=i 507144 N201S i

R




, 5
2 Table 3 shows tests that were carried out on: substance Z and the conclusions made Fex
from the obsw:?ﬁﬂns.

¢ Us=
Complete Table 3.
Table3 -

Test Observations Conclusions

(a) | Z was dissolved in clear colourless
water and portions | solution W OE

of solution formed :

were used for tests

| (b) and (<) >

(b} | To a portion of no effervesence
solution Z dilute , -

nitric acid was.
added %

Followed by lead yellow precipitate
| nitrate

() | To a portion of Z white precipitate d
dilute sodium "
& | hydroxide was
added until in
EXCeS5. ; e

? £
.| The mixture from % :

test {¢) was filtered
The filtrate was
used for tests (d),
 and {e}

filtrate silver nitrate
-| was added’

1

g !
(d) | To a portion of the | no change l
i |

|

|

(@ | To2 portion of the 1" present |
filtrate silver nitrate

was added : = ]l

!

Followed by i
concentrated " i
Ammonia | ]

50714 2013
- {Turn over |
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Conclusion

The cation present in substance 7 is

The anion present in substance 7 is

The chemical formula of substance 7, i5

(13]

3 A mass of 2 g of magnesium were placed in 25 cm’ of hydrochloric acid.
The amount of the acid that reacted was'determined by titrating the acid

against .98 mol dm™ NaOH, using an indicator.
Table 4 shows the resuits of the Utration.

Table 4

L titration number 1 2

I 3

I final burette reading / cm” 34.60 24.60

J initial hurétteg&adi.ug / em’ 6.00

|
_ J 42.60 J

] X

18.00

volume of NaOH used / cm’ | 17.80
best results '

(a) (i) Complete table 4. ke
(I} Tick the best titration results.
@

() = Summary ¥ '

WH

25 em” of the hydrochloric acid required
sodium hydroxide. e

! T 50714 N2017
{55 gy

[3]

(2]

em® of

(1]

B




(b)” Calculate ' Rer
. . Fxmas
(i) the number of moles-of sodium hydroxide that reacted Hao

with excess acid.
¥

- (1

(i)  number of moles of HCI that remained after reactiod with
acid. : ' '

{1}
(iif)  number of moles of HC! that reacted with magnesium.
- E

3 (1]
(¢)  Deduce the initial concentration of 25 cm’ of the hydrochloric 4
acid. : il
3 B 1

! [Z]

[Total:10]

50714 N20 T3 1
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g .
4 Fig. 2.1 shows a set up of apparanis that was used to separate and identify
samples of unknown amino acids. Fig 2.2 shows results of the investigation.
3
lid

i . d

= —> C =
r—— e
_ e
1— suspended paper ™.
* solvent front
o
-
— beaker
M
- - -
- M - -
T S et R R S °Y AT T T T T
S P T T . T T T Vel e ST S Sl T S T b
.-"!ff'-‘-{-fr"-/-n‘f." S By
b I il e e ) ST P |
“IW, ¢ AN
l\\\\\\\x\.\\ " HW-.I—.-M
r!rr-".!-!'q-"‘J.JJ\I{r -‘ff.?!.!!//ff.—"!1
= \ b N T N S N NSNS
solvent
Fig. 2.1 Fig. 2.2

(a) () Name the technique used tc?separate the amino acids.

. (1]
()  Explain why the beaker was covered with a lid.
[1]
{iij) Name one suitable solvent that can be used.
13
(1]
(b) (i) Using a ruler measure the distance moved by each of the
samples X, Y, Z and W.
distance moved by X cm
] Y cm
z W Cm
W | cm 4]
[ S '
o 507174 §2013 i




9

(i)  Calculate the Ry value for samples X and W.

14 sample X

B

2. sample W

(i) Use de_ma in Table 5 to identify the amino acids X, Y, Z and W.

A

41

Table 5
¢
r aming aéid Frvalue
lysine 0.14
alanine 0.38
glycine 0.26
glutamic acid - 0.20 z _hJ

X |
Y " |
|
Z ? |
W
i [4]
[Total: 151

SO0T14 2013
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(a)

(b)

(c)

@)

(a)
(b)

()

{d)

(e)

=2

(1) ; :
Experiment number T 2 3
Final 34°C [1] 18.9°C [1] 24.1°C [1]
Initial 2 22°C o
Change | 12°C [1] 3.1°C (1] 2.1°C (1]
5 (6]
it} 1. Change in colour of blue solution to bromine / brown colouring
solid deposited; .- (1]
#
2. effervesences: [1]
(ili) CuSO, + Mg — MgSO, + Cu;~ [1]
HCl + NaHCO, —NaCl+ H,0+C0,; .
neutralisation; / exothermic; f1l
acid base reaction; rise in temperature; x (1]
exothermic /displacement ] [1]
rise in temperature / Mg more reactive than copper; [1]
endothermic / neutralisation (1]
decrease in temperature / acid base; (1]
no effect; B {11
sodium hydroxide becomes excess ; no reaction 0ccurs; (1]
higher temperature change; [1]
moles reacting; : {1}
. [Total: 201
no transition element; (1]
no carbonate present; |1]
I" present; [1}
Ca®",Zn*", AP present; ' 1]
ppt insoluble in excess; {i]
Calcium present; (1]
/Ca®" present {1l
vellow ppt; (11




3 3

Insoluble in excess; . (1]
I' present; [1]
Ca: ' ; : (1]
Cal,; : [1]
) . [Total: 13]
(ay (D 18.60; : . {1]
14.60; (1]
1770 ' | [1]
(i)  ticked 17.80 and 17.70; N (1]
(i) mﬂ?ﬂﬁ; ) [1)

@ S oo
1000 77 . 2
ans; (1}
(1) « ansto (i); ? [1]

2
(iii) (2—4-}x 2 [1]
0.167 moles: : ’ (1]
) (ansto b(iii) + ans to b(ii) x liﬂ; } i1}
ans; # (1]
[Total: 12]
:

ey 20




4 {a) (i) chromatography; " ' 1]
(i) Prevent solvent from evaporating: (1]
(iii)  ethanol / any organic solvent; - : 1]
(b) (i} 0.84.cm; g [1]
2.28 cm; 4 {11
1.56 cm; 11
1.20 crmy; | | 1
" 0.84
(iiy X = [11
£
0.14; {1
15 -
W —;; [1]
' 0.26; . (1
'
iy X is lysine (13
Y is alamine E (1]
W 15 glycine ) 1}
% is glutamic acid o 1]
' [Total; 151
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2

Section &

Answer all the questions in the spaces provided. ¢

Give the name and number of subatomic particles contained in
chlorine - 35, CL N

name of particle number

[3]

(b)  State any one difference between a chlorine atorn and a chloride on.

"

{1l
iy ) Draw dot-and-cross diagrams to ilustrate bonding in
i. carbon tetrachloride, =
- 2]
= L 5071/7 NI014

85~




3

. Fox
2. calcium chloride. | Bxanine's
Uss
[2]
(if) ©  Explain why .
1. carbon tetrachloride is a liquid while calcium
" chloride is a solid at room temperature,
: ' : (1]
2. carbon tetrachloride does tiot conduct electricity in
any form while calcium chloride conducts in
solution and molten forms,
&
[1]
[Total: 10]
#
30712 M2014
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(@)

()

4

e

{isted are some types of chemical reactions:

neutralisation; redox; elimination;
hydrolysis; dehydration; decomposition and precipitation
¥

For each of the reactions, choose from the list the type of
reaction it is.

Reaction Type

@  AgNO;+KI— Agl+KNO;

(i)  Cly+2NeBr — Br, + 2NaCl ’

(i) MgO +2HNO; —~ Mg(MOs)h +H0 __

(iv) CHsCOyCoHs+H0
— CH3CO,H + C3H50H - 4]

When potassium chlorate (V), KCIOj; is heated strongly, it breaks
down to potassium chloride and oxygen only.

(i) State what (V) in potassium chlorate (V) stands for.

Ry

P
(iiy  Constructan equation for the reaction described.

[1]

(iii) Use your equation.to deduce the volume of oxygen at

r.L.p that can be produced by the complete break down
of 10 g of KCIOs.

¢

(2
volume of oxygen = (3]
(Total: 9]

ST M0
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3 In an experiment to investigate the rate of reaction between iron filings ¥e
and sulphuric acid, 100 cm”® of 0.2 moldm  sulphiric acid was added to e
5.0 g of iron filings. The gas produced was collected and measured 1
at regular intervals of time.
w

The results obtained were as shown in Table 1. !

Table 1

time/min 0 [30 [6é0 fs90 |120 | 150 | 180

volume of gaslem® | 0.00 | 12.00( 24.67| 36.67| 43.99| 48.00| 43.00

(2) - Draw alabelled diagram of the apparatus that can be used o
collect and measure the volume of the gas produced.

n

[2]
(B)  Write an equation for the reaction.
[1]
)
507142 42014
% [Turn over
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. - £

’ ; : ‘ Por
8 W Plot a graph of volume of ges produced against time teken. U 8
: 7 a8
TITET T T TELT o TT TTLI 1 LT EELL
T I 5 e . ) T T ; 2 5 I i
L il ] 3
- 1
i =
— i
+ t I d
T —4:
k) o
¥ o
: T :
5= N
1 ] i
i - P
= gt ! :
) 1
i
i 7
= 1
1 ! |
i e 1 i I ]
aaEm N = i o 1 il o T o o 1
i (3]

(i) Estimate the volume of gas produced after 50 minutes. ]
(1
i
i
|
507172 N2014 g
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ir

(iv)

i

)

o

7 .
Deduce the rate of reaction in the first 60 minutes of the reaction.

[3]
On the same grid sketch two more graphs to show how the
graph would look like when
1 5.0 g powdered iron is uéed,
2. 5.0 g of iron granules is used. [2]
. [Total: 12]
SOTIR N2014
< [Turn over
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8

Allcanes are saturated and very unreactive.

(a) Define the term saturated.

S - (1]
(b) Give any three characteristic p:{t-upertias of a homologous series.
. 1. ¥ f
2, | ——
Be s | | @
(¢  Name one other reaction uhdergone by alkanes other than
combustion. p
[}
@ )  Define the term isomer. h’
(i) ~ Draw the structures of ths two isomeric alkanes, with the
molecular formula CqHyg.
%
-1-
(3]
h [Total: 8]

sO7LZ M2014
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9

[

Complete the following reaction equations, by filling in the boxes.

(a)
H
No= C/H + CI —>
/ T
H
(b)
&
0
c,—C,  +NaOH— v 10
OH |
¥
© § B
0
g—¢ , CHCHOH—» +H0
N
oH

30702 M2014
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@) .
| —— o d
CH,CH,CH,0H fh—e===0 CH,CH,
? H, S0, ; hea % i
RG %\ | JD
+
c-Y 00 <
4 OH
H L o
+H,0
#
() | " /H
] \
heat/500 C R, Y
i 85718 ; \
Al O, v f
o [Total: 6]
3
L0712 N20l4
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Section B

Answer any three quesrf-:m; Jrom this section.
* (a) (1) ©  Define the term electrolysis.

{if) Draw a labelled diagram to illustrate the process of
electrolysis.

() Describe what happens to ions in the electrolyte when &
cwrrent is passed through.
[3]

=

(b) The pmcesé of electrolysis is employed in electroplating.

Chromium plating of an iron object can be done using pure
chromium (TIT) sulphate, Cra(S04)s, as the electrolyte.

(i) Define electroplating.

(i)  Wrife equations to show processes that would occur at

[

I the anode,
2 the cathode,
during chromium plating.

(i) Desctibe how the reaction taking place at the anode would
be affected by replacing the chromium electrode by a |
carbon electrode. . |
(5] |
: | [Toral: 10] |

30712 N2ona &
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Fig. 1 shows apparatus that may be used o reacl metals with chlorine.

gnblimed crystals
of metal chloride
Fig. 1

(a) Name one substance that can be used as the drying agent 1]

(b) ~ When iron wool is used, the chloride produced contains 34.5%
iron § s

(i) Define the term empirical Sformula.
(i)  Calculate the empirical formula of the chloride.

(iif) Givenlthal the relative formula mass of the chloride is
3725, deduce 1ts molecular formula.

"

(iv)y Usethe molecular formula in (iii) to write an equation for the
reaction occurring.

.

7

{c) Qiate two differences that would be noted when sodium metal
15 used in place of iron. 2]
[Total: 10]

SOTUZ N2014
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3 {a)  Table 2 shows some characteristic properties of diamond and graphite.

Table 2
- ‘diamond graphite
¢elecirical poor conductor very good conductor |
conductivity
hardness hard soft
density 3.5 glem’ 2.2 glem’

()  "Describe the structure of
1. diamond,
2. graphite.
(i) Use the structures in (i) to explain the differences in the
sthree physical properties listed in Table 2.
: (6]
(b) () ° Name one natural and one artificial polymer of carborn.

(ii) Draw a structure to represent a section of a silicone polymer.

(ifi}  State any one advantage of silicone polymers over carbon
polymers.

{4]
- [Total: 10]

i

507122014
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9 {a) {1 State one use of ethanol _

(i3) Describe how ethanol can be produced by the fermentation
of glucose. .

[4]

(b)  Ethanol can be converted to ethene gas and water by passfng its
vapour over hot aluminium oxide.

L

(i) Write an equation for this reaction.

(i) ~ Describea simple tést to show that the gas collected 1s
ethene.

g
(i)  Suggest, by means of a diagram, how apparaius can be set
up to collect the ethene “roduced by an upward delivery
method. - ’
(6]
[Total: 10]

50712 M2014
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DATA SHEET
The Pgrinﬁic Table of the Elements

: Group : 3 j
E_p i | = - Lwm |l v vTIw]w] o
- v S 4
H Ha
Lo Halam
i 7
T k] 11 12 4 L] 1] 2
LI Be B N ] F Ne
Ui, By o Ot T Cgpen Pl Hepn
T 4 i B I 8 1] 19
23 24 H 5 1 L 2wy |
Na Mg Al 51 P 5 cl Ar
Sufum | Megeeatem Murtichan Blion Prespiona | Sulpinr Ehdss Armen o
11 17 A3 14 i 13 17 1 : '\
a@ 40 45 45 [1] &2 55 in 1] L] & [ T T k] 8 ™ L] B4 I\‘
K Ca Sa Ti v Cr Mn Fe Co NI - Cu Zn Ga’ Ga As 8o Br Kr
Pomuniam Saldan Beandhun Thasiam Wanwdeam =0t Mg Ll Cobad Tl Crgps Ft) Dl Carmmarium M Bewrium Bemmida Hepgen
i &0 n o . 21 4 2, 20 2 !/ a o ol " s |m 1 M L 28 i i
IR b5 L] B 23 ] i 1] 1] 108 1] 112 15 19 vz 123 bz 11
Rb Sr Y Zr Nb Mo T Ru Rh Pd Ag Cd In Sn Sh To 1 ¥a =
Padidirn Sy Virum Trverkan teoshem, | Mohybdaum | Technadues Fusbaiu Ao, Pitacium B | Cadmium feuthr, T F|  Ankceny Tabwirn [ Harcny = 7
w ) [ BT AD a1 T | 4 a5 40 o7 48 I 50 At 52 5 54 E
a3 1r 130 18 i# 184 184 180 1% 185 %7 0 i | 208 g
Cs | Ba | La H Ta W Ro Os Ir Pt Au | Hg TI Pb Bl Po Al Rn | &
Canshrn Batan, Lantharnom Hadiiun ] Turgntes ] Cumaan Eriatam Pladmm oot by Thasum Lew Lo [t TR N T Paton
55 ] & . k] K| T8 i w ] w 2] By . 1] s 1 L]
238 =7 )
Fr Ra Ag
Fracshams Redum LY
ar a L 1 '
*58-71 Lanthaneld seres o T b o i R s = 1 i i 173 s - ;
}90-103 Actinold sartes | Ge | Pr (N | Pm | Sm [ Eu | @ | T [ Dy | Ho | Er | Tm | vo Lu M~
Codbum Fe A At Eutepk Clackobk Takirn Dhrprvaiar Frodmim Erhan Thadum WEastbun Lunshirs ;
B3 -] oy & 82 & B4 5 5 .14 5 ' i T /
4 5 e i 4| E I kg ' i =4}
Kay | X A= elomie symbe Th Pa u Np Pu Am Cm Bk cf Es Fm Md No Lr
s b« proton amle) Number | o™ W P P e il b M o g | i Sl s

The volume of one mole of any gas Is 28 dm’ al room temperature and pressure {r.t.p.}
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y)
] (a) MName of particle Number
protons : 17; . 1]
electrons 17: e ' (1)
neutrons 18; {11
(b) A chloride jon has an extra electron/AW; [1]
{c) ()
; 7
T ‘ E :": : ]‘ { 2+
. ‘ﬁﬁr II
1 mark for correct bonding ’ ——
1 mark for correct electronic structures S
(i1) 1. Carbon tetrachloride molecules are held together Dy weak
forces of attraction compared to strong electrostatic forces
between CaCl, particles; f1i
L
2 C(Cl, has no ions nor free electrons
In solution or moltern form CaCl, forms mobile ions which
Are responsible for conductivity; [1]
[Total: 10]
2 (a) (i) precipitation; . B (1]
(i)  redox; | (1
(iii)  neutralisation; __ (1]
{(iv)  hydrolysis; E11]
(b) (i) (v) represents the oxid;ﬁon numnber of chiorine; {11

i)y 2KCIO,— 2KCI+30; (1]

RS




r

*

10
(i) nKCIO)= — .
( L) T 0.08 moles; : [1]
0.08
n{0.) = —x3= ; i
.y % 3 =0.12 moles; f1]
5
. Volume (0,) =24 x 0,12 = 2.88 dm’; [1]
[Toral: 9]
3 {a})
Diagram;
Labels; - ' ]
(1]
(b) Fe + H,50; — FeSO, + H,: |
(1] |
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(ii) Volume at 50 mins
Rate = gradient

(iif)

-

on graph

(iv)
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'ﬁ- -
- {a) Each carbon atom has a maximum possible number of single bonds around

iAW " [1]
(b) 1. They conform to a general formula; (11
2. They have similar chemical properties; (1]
i Thég}f show a gradual change in physical properties; (1]
(c) Cracking/substitution by halogens; ¥ 1]
(d) (1) Molecules with the same molecular formulae but different structural
formula; i (1]
Giy v oL
H H H H
== (iJ —C—C—C —H
-]
H H H
| 4 |
H—C — C— C —H
l | |
& H H
H—C—H -
E [
H
2]
5 .
(a)
H
| lﬁ s |
H-— '-'[: o {IJ—H
Cl

(b) CH3CDD'N§1'; [1]




(Y

() HCOOCH,CH,

(d) Potassium dichromate;

(e}
Q H
c—BA- ¢ ~N—-[Jn(
Ee Lk J H
H s
(f) CEDHIZ; [1]
[Totai: 4]
(a) (1) The breakdown of an ionic compound by passing current through its
molten or solution formy/AW (11
(i) : ?
source of switch
current
‘" variable
resistor
7
. —
= o
electrodes
t X

Diagram; [t
Labels; _ (1]

(iliy  Cations migrate towards the cathode where they accept electrons and
get converted atoms/AW, : ' i)

Anions migrate to the anode where they give up clac‘t;ons and get
Converted to atoms/AW; i)




6

(c)

(i) Applying a coating of a specific metal on an article (in order to either

beautify it or prevent corrosion/AW;

(ii)  anode: Or, ~*Cihg #38;
=
Cathode: Cr;; +3e” —=Cr;

"

(iii) At the anode oXygen gas would be produced; as OH™ ions from water

get preferentially discharged,

‘Accept equation 40H™ —2H,0 +4e” + 8 o

B

Anhydrous calcium chloride;

(1) Simplest ratio of atoms in a molecular;
(i1) Ee Cl
&
345 65,5
56 35.5°
0.62 1.85
0.62 062"
1 3 i b g
@

325
(ili) n(FeCL)=n)56+355%3)=325=~n T 2==TFe, Ol
(iv)  2Fe,, +3Cl, — Fe, Cli(s) "

Balance equation: 1 mark

§ State symbols: 1 mark
Reaction would be more vigorous;

White crystals form;

(B> a2

[Total:

11
(1]

[1]

(2]
10]

[1]

(1]

(1]

(2]

(1]
(1]




(a)

(b)

&

(1) Diamond: Each carbon atom is covalently bonded to 4 others
and the structure extends in 3 dimensions; [1]
Graphite: Each carbon atom is bonded to 3 others forming hexagonal
layers; {1}

Separate layers'are held together by weak forces of
attraction; (1]

-
L

Accept diagrams
Diamond

c

T weak
forces

(i1} Graphite has delocalised electrons along layers hence good conductor
where as diamond has no free electrons hence poor conductor; (1]

z :
Layers or graphite can easily slide over each other making graphite
relatively soft while rigidity of carbon bonds in diamond make it hard; (1]

Weak forces between layers of graphite make distance between layer
larger hence graphite has a lower density; [1]

()  Natural polymer: protein/starchicelluiose/fats/silk/hair/finger nails;
lartex; ¢ [

Artificial polymer: Nylon (polyamide)/terylene (polyester) plastics; {11

(iii)  They are fire resistant; (1]
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One of the drinks manufactured by a bottling company contains
citric acid whose formula is shown in Fig. 1.

H OH H O

Q T 7
?c— ?—c—c—- Cx
| |
s ) ';Cx & OH
0o” "OH
Fig. 1

Y ou are required to determine the percentage composition of citric acid in the
drink using a titration method.

(a)  Place an empty 100 cm’ graduated beaker on a balance and record
its mass in Table 1.1.

Add 1060 em’® of the drink into the beaker and record its mass in
Table 1.1.

Table 1.1 Table of weighings

[ Mass of 100 cm’ beaker + drink/g

Mass of empty 100 cm’® beaker/g

Mass of 100 cm’ drink/g

2]

07173 M2014
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5y FA1is0.0335 moldm ~ NaOHeqy ' - e
Pipette 25.0 cm’ of FAl into a conical flask
Add 1 drop of phenolphthalein indicator provided.

Titrate the contents of the conical flask with the drink until a
permanent colour change is observed.

Repeat the titration as many times s you consider necessary to obtain
accurate results. '
T

Record your results in Table 1.2.

Table 1.2; Titration of FA1 with the drink.

1 3 3

Final burstie reading/cm’

Tnitial burette reading/ cm’

Volume of drinkfcmj'

|

[13]

Summary

25.00 cm’ of FA1 reacted with cm® of the drink.  ~ ¢

Show with a tick (v') which results you used to obtain the volume |
of the drink.

507173 N2014
g ' [Turn over
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() Writea balanced chemical equation for the reaction between citric
acid and FAL.

&

e

* | 1)

(d) Calculate thé number of moles of ¢itric acid in the volume which
reacted with 25.00 cm® of FAL.

moles = [1]

(e) Find the mass of citric acid in the titre which reacted with
25.00 cm® of FAL.

.rlna.s'.s*r.- [1]

(Ar: H=1,0; 0=16,0; C=12,0]

(0 Caleulate the percentage compesition of citric acid in thle drink.

a -

%= [1]
[Total = 21]

07103 Midia
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2 FPor
3 You are provided with a solution, FA2, that contains ene cation and twoe anions. Uso

Carry out the following tests to identify .the ions mn FAZ.

- |Test . Observation [10} "~ Deduction 6] |
a “ *
(a)  To a portion of FA2
add an equal volume .
OfK.},E:hO?{,q}

{b) To a portion of FA2
add three drops of
Na;CDgw

(€) Toa 1 cm depth
portion of FAZ2
add an equal volume
ﬁfBaCf]_(“}

followed b}’ HC!, (2q}

(d) Toapertion
of FA2 add dilute
NaOH,q until in : "
CXCEES fedi

then add
aluminium foil
and boil

Cation in FAZ2 is ; (1]

Anions in FA2 are 1. ¥ [1]

2. _ (1]
[Total: 19]
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i

QUALITATIVE ANALYSIS NOTES (5071/3)

{im salution]

anign , fast fexf reswll
I s
carbonate FC0 5 ) add diluts acid - effervescence, carbon
3 dioxide producsd
chiorde (C1 ) acidify with dilute nimic acid, whits ppr.
{in solution] then add aquesus silver nitrate
iodide (1) acidify with dilute nitric acid, yellow ppt.
[in selation] then add aqueous lead (IT) nitats
nirare (MO 4 5 edd aguetus sodium by droxide Emrnoma produced
{tn soludon] then aluminfam foil; warm |
carsfully : .
-
sulphat=(50 4 ) ecidify with dilute nivic 2cid white ppt.

then add squeates kariom niu'a.?:.

Tests for agueous cations

e_ﬂ-’;ﬂ of aqueous sodivm ™ effect of aquecns ammania

Tesm for.gases

coloaricss solution

=

carian
Frydroxide
aluminivm (AJ }'1 white ppt., soluble in excess white ppL, insoloble in excess
giving a colowriess solution
ammenivm [MHH " armmeniy preduced on warming
2 . : p
ealeinm (T o 3 white ppt., msoluble D.cxecss .. moppL
2 F z u
eopper (Tu =1 light blue ppt, insolabls in light blue ppr., soluble in
Enpes . .exeess giving a dark blue |
solution
| iron (I} {Fe e 3 ¢ gresn ppt., insoluble fo excens : green ppt., insolubls in excess
i ' : ) |
iron {10 (Fe L 3 red-brown ppt, insoluble in ) 5 red-hrown ppt., insoluble in cxeess i
EXCESS Y I
zinc (Zn o ) white ppt., sobible in oxcess white ppt., soluble in’ :
giving a colourless selution exeess phvicg e

gas £ 1251 and resalt |
aenrwonis (NH 4} turns demn red limus paper blue :
carbon dioxide (CO0 4} furos limtmtcrmﬂ.‘lqr : _|
chikariee (C74) blesches derap litrmus paper i
hydrogen (H 5] “pops” with a light=d splint

oxygen (0 o) ::r:ligﬁu a glowing splint’ '8
sulphur dhaxide (30 5] tarns aqueous potssiim dichromate (V1) from ormgs o green

3 . .

SOTLEHNI0N4
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(a)

(b}

2 L]

Table {.1: Table of weighings
- Give one mark for all ;ﬁgjgh‘uiés recorded to 2 d.p (1]

Give one mark for a correct subtraction 1]
Tabie 1.2: Titration table )
- :Give one mark for all readings recorded correct to 2 d.p [1]
- Give one mark for all correct subtractions provided there are no

more than one zero starts - [1]

e Give one mark for ticked burette reading used and working shown [1]

Accuracy marks -

Calculate the difference between supervisor’s titre and candidate’s titre
And assign accuracy marks using the table shown.

Mark Difference from supervisor/cm’
12 - <0,05

11 . 0.05% to 0.10

10 0.10" 10 0.15

9 0.15" to 020

8 020" to 0.25

7 . 025*t0 030

6 0.30" to 0.35 b
5 035" t0 045

4 045" 10 0.55

3 e 0.55" to 0.75

2 0.75" to 0.95

1 0.95*t0 1.50

0 >1.50




_

The spread penalty is applied using the following table.

Range used/cm’ Deduction
=0200 0 -~ -'
020" to 025 1
025+ to 030 £
030+ to 0.35 3 ¥
| 035+10040 4
. 040+ o 0.50 5 -
0504 to 0.60 6 f
0.60+ to 0.70 g
0.70+ t0 0.80 g .
0.80+ to 0.50 9
0.90+ to 1.00 10 -
1.00+ to 1.50 11
=1.50 12
(c)  CeHyO5 + 3NaOH — CH,0.Na + 3H,0; : [1]
0.035 = 25/ 25 = 0.035
d —_— 1 T —
(d) 3 1000 moles of OH o [1]
moles of titric acid = ples ;fDH [1]
(e) 176 x ans(e); [M.(citric acid) = 176] (1]
, ans(f) x 100 '
: 00% 2z
L2 Titre x mass of 100 cnd® citic acid & |
(g) - antacids neutralise the stomach acids thereby reducing the burning
sensation ’ [1]

- beverages contain acids so they increase the acidity of the stomach
contents thereby aggreviating the effects of heartburn 1]




Test Observation " Deductions
(a) +K,Cr,0q.00 no observable change’ [1]
(b) +Na,CO, effervescence/bubbles [1] H+ present/
®-gas produced Acid present  [1]
(c) +BaCly., white ppte [1] - SOZ present [1]
insoluble [1]
HOL o & '
(@) +NHauy white ppte (1] AP, Zo© (1)
insoluble [1] AP confirmed [1]
In X5
() +NaOH white ppte [1]
In XS soluble [1] '
AF* confirmed [1]
+Al foil effervescence/bubbles [1]
boil with a pugent smell [1]
turns damp red litmus blue [1] NOJ present  [1]

Cation in FAZ

Anionsin FAZ |

APF* 1 mark
SO% 1 mark
NO; 1 mark

[ &%

[Total: 20]
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Centre Mumber Candidate Number

i

&
Fig. 1.1 shows'the displayed structural formula of citric acid, a component
of drinks manufactured by a bottling company.

OH H
| f

O
V4

c—C—C—C— C

H
CI‘% i
4 |
HO H

I |
C H

o’ Nou

Fig. 1.1

NoH

The amount of citric acid present in one of the drinks was determined

using a titration method.

0.035 moldm = NaOH.

first titration second titration
Lo x| 0
= - E24
=1
= 2
= 26
= 3 3 i
= . 27
=
Fig. 1.2

‘Fig. 1.2 shows the volumes of the drink that reacted with 25.00 cm® of

third titration
19 E@
20 43
21| E43
22 as| —

(a) Read.and record, in Table 1, the volumes of the drink that reacted.

Table 1

1* titration

299 titration 3™ titration

Final burette reading/ em’

Initial burette reading/em’

Volume of acid usf;d!cm3

Tick the best titration results.

507104 N2014
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L

3
(a) Summary
95.00 em® of NaOH required om’ of the drink. [4]
(b) (i) Wiite the empirical formula of citric acid. ]

W

i)  Name the homologous series of organic compounds, to
which citric acid belongs.

(1]
¥
(i)  Write a balanced chemical equation for the reaction
between citric acid and NaOH.
¥
|
(2] !
(c) (i) Calculate the number of moles of
. NaOH inthe 25 e,
*
2. citric acid in the volume that reacted with the
NaOH.
(4]

SOTLANI0NE 1 e
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4

{(c) (i} *Calculate the mass of citric acid in the volume that reacted
with the NaOH.

&

[2]
(i)  Calculate the percentage composition of citric cid in the
drink, given that 100 em” of the drink weighs 105 g
(2]

/ [‘Tntal: 16]

SO7L/4 N2014
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5

FAZ contains one cation and two anions from the following List:

=2

AP ™ O Fe**, Fe'h: NH;; Zn"; Pb*
Br-; CI"; COY; 173 NO3; SOL
¥
The following tests were carried out to identify the ions present in FAZ.
Study the table and fill in the missing tests, observations and deductions.

I ==
Test Observation Conclusion

ak

fa) Toa porhcn of FA2
four drops of Na;COsag) ¥
were added Acid present 2]

() Toaportion of FA2 S0, SO may
BaClyq was added . be present

Followed by HClag S0? gonfirmed [2]

(c) Toa portion of FA2 white ppte formed
dilute M'Igihq) was !
added until in excess - insoluble in excess [3]

J (@) il white ppte formed
] soluble in excess

Aluminium foil was ; NQO;, present
added -

¥ (%]

(e) To a portion of FAZ an
‘equal volume of
Pb(INO3)aag) Was added -

followed by ditate HENOs(q) 3]

| 2
2_'{33 5071/4 N2014 | lf & {
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Centre Numnber Candidate Number
6
2 ()  Cationin FA2
| Anions in FA2 and [3]
| . [Total: 22]

! 3 Fig. 2.1 shows a sodium chloride stone used in the extraction of chiorine.

'I | P s )
pressurised (f;
hot o sodium l
WAL ’ T ' stage I
I TR, DA
. Q
i o -
|’ :
\ o

.f

Fig. 2.1

(a)  Name the process taking place at

()  pointA,
| (i)  point B. ' _ 2]

(b) Suggest a reason for using hot water instead of cold water.

[1]
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" (Centre Number Candidate Number

. 7 :
r N T i Ir |
3 (€) (i) What is the purpose of heating the solution strongly at |
stage 1L, .
1)
(i)  List the cations and anions in the resultant concentrated
sodium chloride!
Cations ~  and . "
Anions - . and M '

(d)  Fig. 2.2 shows the experimental set-up for the electrolysis of the
concentrated sodium chloride. %

chlorine
i 2as i

asbhestos o
diaphram ‘hydrogen

blue litmus paper

i i, 0, 0 O, W, T T W TR

beaker

H HH O ,.
HUERAE RN R AN
.1\."-&\'3:"&'@-‘-“."‘

concentrated
sodium cbloz:ide

Fig. 2.2
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3 (d). () The blue litmus paper turned red and then white. Explain.

" Turning red

Turning white

| ) _ J 2]
| (i)  The red litmus paper changed to blue. Explain.

f : | _ ' 1]
5 () ()  The cathodic reactionis: 2H'+2¢” —H,
: * Name, with a reason, this type of reaction.
I‘ Tvpe af re-r:n:'riarzl )
Reason - _ (2]
(i)  The anodic reaction is 2CI" —CL, +2¢".
’ Name, with a reascn, this type of rEaGFiﬂn_
- Type of reaction s ” -
Hnsore PR . 2]
- (5 Suggest why CI” are selectively discharged at the anode i )
| preference to OH™.
| - e —— et 18]
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4 Fig. 3 is-a set up of zpparatus used 10 irivestigate the gas which causes
rusting of iron.
_—— iron filings : 2
gracduoated 9
test-mbe ;

Iy

(’ A

T T P
Tt :"': pesters, - LB
e
-,.

t the beginin ‘
?f il;er?memg At the end of experiment

Fig. 3
(a) Record in Table 2, the volume of 2ir in each test tube.

Table 2

volume of air at the beginning of experiment/cm’

volume of air at the end of experiment/cm”

volumg of air used for rusting/cm’

[3]

= QH. - : [Turp over
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2
i (a)  Table 1 .

1 mark for initial and final readings recorded to 2 d.p;

1 mark for all correct subtraction

¢
1 mark for ticking the best titration result.
1 mark for Completing summary ° 141
® ) CHO, - | (1]
(i)  carboxylic acid (1]
?
(iii) CgHg O, + 3NaOH — CH.O.Na, + 3H,O
(1) mark for correct producis
(1) mark for balancing equation [Z]
, 1 -
© 0 L [J=a (1]
i . volume »
| 0.07
E | “m;;s /0,00175 moles; [1]
5 5 moles of NaOH 0.00175 i)
" ' 3 3 7
4
1 ans; . (1]
)
(i) M, citric acid = 176; . : [t
&
0.00175
————{moles of citric acid) x 1?'5(Mr};
d :
! ans; ' : 111
[ -
. ans ¢(ii) x 100
; 100% 1]
i ) titre » mass of 100cm?® citric acid o [
| ans; - i
[Total: 16]
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]

EESI | Observation Dedeoos .l
(2) +Na,CO, ( Effervescence/bubbles € 22 crocuces
turns lime water milky (1) (L
(b) +BaClL, White ppte (1)
HC] Insoluble (1) )
(c) +dil N, * | AP, 7>
until XS A () @@
. ‘ AP confirmed
+ S———
(d) Add NaOH to FA2 (1) Effervescence/bubbles: with (1) APY/Ca® presep: 2)
until XS (1) | pungent smej] (1) AP*confirmed (1)
Add Althenboil (1) |t damp red litmus blue; I (1)
— = T —— e ]
(@) +Pb(NO,), r Whits opre 1) I 50?2 (1) 1
f +HNO, Insoluble (1) {
— ___-____—r——._'_|
() Cationin FA2 AP (13
'f - |
| Anions in FA2 SO and NO; (2) |
-E ' [Tota:-22)
; 8
e {3} (i) d_emscmlutiom’dissalving (1]
(i) high pressure forcing solutiog up (1]
{b) increases solu bility [1]
(c) (1) To c%ncentnat& the solution by Svaporating water [1]
(i) Cations: Na* and 1+ — 2] !
f |
Anions OH~ ang Cr- . . [2]
z (d @ Tumipg Red: 7 is acigic in water t {] |
: Turning white 7, bleaches ] |
% (ii)  Reason: OH~ concentratiog increasing "]
|
-Et (&) (i) Reduction reaction ) |
% electrons are gBained/decreass in oxidaton number [ ]
Ef (i) oxidation reaction [ ]
! electrons are lost/increase iy oxidarion numbey []
i 29
§ i




(d)

State and explain the effect of

(3) using sodium hydroxide of a higher concentration in experiment 1

given that there is no excess reagent,

effect

explanation

{21

(i)  increasing the volume of copper sulphate in experiment 2

given that magnesium is in excess.

effect

explanation

0713 ™20
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