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Section A

' js section. |
Answer all questions from this sect o
' he question paper.

Write your answers in the spaces provided on the q

1. (a)

c v jons of ents represented
Fig 1.1 shows the dot and cross diagram of two 10ns of elem p
by X and Y,

|
Fig 1.1

i) Write the formula of compoun

d formed when elements represented by |
Xand Y chemically combine.

o
(ii)

Explain why the compound exists as a solid at room temperature.

(1]
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(ili)  Draw a dot and cross diagram to show the bonding in the compound

formed between Y and fluorine.

[2]
(b)  Explain why
i a mixture of iodine and sodium chloride can be separated by heating,
2 rain water corrodes buildings.
2]
(¢ Write balanced chemical equations to describe what happens when
1. magnesium burns in air,
2 barium chloride solution is added to dilute sulphuric acid.
(2]
202472 12024
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4
F i dyes
. . ons of three single

. sing solution

2. (1) Fig 2.1 shows a chromatogram obtained us é:s amces (D. E and F). o

(green, brown and purple) and three other su .
== i
/’/ b
Fiher/j/ %
paper / [ 4

solvent [ ]
paper [ ﬂ
— !
—@®- e

tart
is}nae D E F greem brown purple

Fig 2.1

() Identify the two dyes present in substance D.

e e s b s S seen et s onn s s oo
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(i) Identify, with a reason, the dye that is most absorbed by the filter paper.
dye
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(i) State two
dyes.

L.

) el S N A - S ) . -
other uses of paper chromatography other than separation of

For
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|
3. (a) Fig 3.1 shows a simple cell. |

N— -
i copper
zinc—| |
| L
— dilute sulphuric
\ - acid
Fig 3.1
(i) Identify the positive and negative electrodes.
positive
negative

e

(i)  Write an equation of the reaction that occurs at the negative electrode. |
(1]

4024/2 J2024

AR A

[Turn over




(iii) State the observation made on the positive electrode.

(1]

Dilute sulphuric acid can be electrolysed to produce hydrogen and
oxygen

(b) (@

Identify the products at the

I cathode,
2 anode.

(i)

Write half equations for the reaction at the
1 anode,

2 cathode.

[2]
4. (a)

Table 4.1 is an incomplete Table showing some environmental
pollutants and their effects.

|
/EOQ

[ global warming

Complete the Table 4.1 by stating the missing information.

Table 4.1

pollutant environmental effect(s)
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(b)

Fig 4.1 shows the energy profile diagram for the manufacture of ammonia by |

the Haber process. For

Fxaminer's
Use

N

energy/ l
kJmol™!

B

ol N2+ 3

2NHj IC

reaction progress i
Fig 4.1
(i) Describe and explain what happens in sections labelled
1. A,
2.B.

(i)  Name energy change represented by C.

]
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5. (a)

CrO,

(-’/'2()7 ‘ (agy

ll () = 3(‘]()1 faqgi
orange yellow
(i) Define the term dynamic equilibrium.

. can be shown by the follow ing dynamic cquilibrium.

The inter-conversion between dichromate. ("7()- and chromate (V1) ions.
N - P4 I}

l Namy e

[1]
(i) Describe and explain what happens to the equilibrium when
L. the concentration of H' jons is increased,
2. CrO;~ ions are removed.
[4]
(b) State the observable changes that occur when sulphur dioxide gas is bubbled
in sodium dichromate solution.
(1] \
(¢) Name the type of reaction which occurs when
1. fats are boiled in sodium hydroxide,
2. a carboxylic acid reacts with an alcohol. 1\
|
2] |
4024/2 12024
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0. (a) I4
L] ] = :
RO6.1 shows cooling curve of 4 substance. M
A
86 " Ih
Temperan
¢
15 f===m~- D
\E
AN
R 7
I'ime/min
Fig 6.1
(i)

ixplain the shape of the curve at section B.
(ii) Deduce the boiling point of substance M.
(iii)  State the processes occurring at section

Ls C,

2 D.

(iv)  Name the state of the substance at room temperature.

(v)  State and explain the effect of the impurities on the boiling point
of substance M.

(b)  Explain why
() different solids do not mix when placed on top of each other,
(i) cigarette smoke can affect a by-stander in the same room.

(¢)  Draw an energy level diagram for an endothermic reaction.

4024/2 12024
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(d) (i)

Expl

ain what happens to the anode and cathode when
batte

a lead-acid
ry is discharging.

(ii) Describe any one w

battery,
@ A catalytic converter converts unburnt hydrocarhops such a5
CsHig to harmlegg wastes. The reaction that occurs js shown.
CsHig iy + 25 Doy 8COu)+ 9H, 0,
2 2(.(/)
Calculate the volume of carbon dioxide produced when | 96 ¢
of the hydrocarbon reacts.
(ii) Describe any twg disadvantages of the use of carbon based fye|s
) )

Fig 7.1 shows Stages in the purification of water,

ﬂoculation
raw water —_—

sand filter

e

sedimentation

Fig 7.1

Describe and €xplain what happens in

1. sand filters,

2. ﬂocculation and sedimentation tank.

(ii)

Name any twe home bageq water treatment methods.

ay for maintaining and caring of the lcad-aci

(3]

[2]
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(c) (i)

S . , e .
i chemical equation shows how calcium oxide is produced in
arge quantities in Lime Kiln.

For

' . v } I xaminer
( (1‘003(8) jf_”; C (1()(5) + COQ(!)} Use
Calculate the mass of calcium carbonate required to produce
61.60 Kg of calcium oxide. (2]
(i)  Describe the problems associated with the quarrying of calcium }
carbonate. 2] |
(i) Describe the steps that could be taken to overcome the problems
in (ii).
8. (@) Fig 8.1 shows how an organic compound, G, can be converted to
different organic compounds.
CH3CH2CH20H
acidified sodium G concentrated
dichromate, boil /() sulphuric acid
A B
(i)
CH3CH2C 0,CH;
Fig 8.1
4] Draw displayed structural formula of
1. A,
2. B.
(2]
(i)  Statethe homologous series 1 which B belongs. (1]
4024/2 12024
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(iii)  State the type of reaction occurring in

1. reaction (i),
2, reaction (i1). 2]
(iv)  State the observable changes that occur in
I reaction (i),
2. reaction (ii). 2]
(b) () Fig. 8.2 shows results when a metal, M, was reacted with dilute |
hydrochloric acid.
3 |
S 40 cm
1 H,gas

solution formed by
M+ Cl(ag)
Fig 8.2
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(b)

(i)
(iif)

13

_( he experiment was repeated with metals N ad P. The result
in the table.

_____ B - ‘,
______ metal volume of hydrogen/cm }
& 0 |

B ——]
P 12 |

-—

Arrange the three metals, M, N and P in decreasing order of
reactivity.

Explain the order in (i).

M forms an ion, Jf2+.

Write a balanced chemical equation for the reaction of M with
dilute hydrochloric acid.

A substance X with an M, value of 34 is composed of 5.90 % hydrogen
and 94.10 % oxygen.

Calculate the molecular formula of X.

@)

(ii)

An element, X, of atomic mass 88, reacts with chlorine to form
a chloride containing 44.7% chlorine.

Calculate the empirical formula of the chloride.
Suggest the type of bonding that exist between X and chlorine.

A mass of 0.048 g of magnesium was reacted with excess dilute
hydrochloric acid at r.t.p to produce hydrogen.

Write a balanced chemical equation for the reaction.

Calculate the volume of the gas produced at r.L.p.

4024/2 J2024
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Cﬁhh e )
e ——— = H .
(© () Fig 9.1 shows part of a polymer
or
— ‘ b
| H
|
H—C—H H
|
——C C
|
H—C—H H
Fig 9.1
Deduce the structural formula of the monomer(s). a8
(i)  State the type of polymerization that forms this polymer. | 1]
(iii))  Describe two environmental problems associated with the
disposal of the polymer. (2}
(iv)  Suggest one method of disposing off the polymer. 8
10.  (a) A massof0.54 g impure ammonium sulphatc; fertilizer reacted with
warm sodium hydroxide solution. 140.00 cm of ammonia gas were
produced at room temperature and pressure. The chemical equation for
the reaction is shown:
(NH.)2804¢)+ 2NaOH o= NaySO, ) + 2N Hy. 2H,0,,
Calculate the
1. concentration of sodium hydroxide solution.
2. percentage purity of the fertilizer.
1]
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(b)

(c)

Describe how pure crystals of sodium sulphate are produced.

(1)

(ii)

b

Describe and explain the difference in reactivity of magnesium
and barium. [4]

Explain why a white solid is observed when calcium is added to
(2]

magnesium sulphate solution.
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Li

Na

Be

[

Mg

M

*58-71 Lanthanoid senes
*80-103 Actinoid senes

ey

= roedive SIOMK Mass

X = atomc symdo

¢ = proton (Stomec) Number | o,

DATA SHEET
The Periodic Table of the Elements

Group
Cw [ v [ v ] v ow]| o
| 1 - o - B a0
| H He
Hydrogen | Haolium
1 7 2 N —
1" 12 14 16 19 20
B Cc N (¢] F Ne
Boron Carbon Nitrogen Oxyey Fluorine Neon
5 6 7 8 9 0
27 28 31 32 355 40
Al Si P S Cl Ar
Aluminiim Smcon Phaosphorus Sulphur Chiorine Argon
13 14 15 16 17 18
a8 s 2 s5 56 g 59 W 59 64 65 70 73 75 79 80 84
Ti v Cr Mn | Fe | Co | Ni Cu Zn Ga Ge As Se Br Kr
ot \ e oo Manganese on | Codar | Neckel Copper Zine Gallum Germanium Arsenic Selanium Bromina Krypton
b4 24 2» | 20 |27 | 28 29 30 K] a2 » 34 a 30
: i e 4 — e
91 o3 06 101 | 103 106 108 112 115 119 122 128 127 131
Zr Nb Mo Tc Ru  Rh | Pd Ag Cd In Sn Sb Te 1 Xe
Drvowa v Mo - Textvatum Rumenwm | Rhodum Podeam Séiver Catmum Indam T Antmony Tedurum Iosne Xeron
& 4 43 4 45 46 a7 48 49 50 51 52 53 54
4 _— ,
78 8 84 186 90 | 182 195 197 201 204 207 209 !
Hf Ta w Re Os Ir | Pt Au Hg Tl Pb Bi Po | At Rn
setan * o T ungaer Rheansm Osrmum ham | Patrum Gold Marcury Thatm Lead Bismuth Polonum | Astsbne Radon
74 TS 76 77 | 78 9 To 81 82 83 84 i85 86
140 | v | wo [ ow [ e 189 162 Twes | e | e | 73 17|
! | {
Ce Pr Nd Pm Sm Eu | Gd Tb Dy Ho | Er Tm | Yb Lu
Connsm P Nty Prometvee | Semanum Eunpeom | Gadolnm Tertium Dysprosium Hotmium | Ertvum Thutm ,, Yitertaam Lutetium
8 % 60 &1 | 62 63 | 64 65 66 87 W 68 69 | 70 7
T | 238 ! , [ m
Th Pa U Np | Pu Am | Cm Bk Cf Es @ Fm Md | No Lr
—_— momacs rarmm Negtum | Puonar Amencum | Cumm Servesom Cattamum | Emstestm | Femam | Menceevum | Nobelum | Lawrenoum
91 92 83 | 85 n 96 97 98 99 | 100 101 mr_om 103

The volume of one mole of any gas is 28 dm® at room temperature and pressure (r.t.p.)

IMSE
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