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Answer all the guestions

A contains .85 g of a monobasic acid, CHH Coxoilom 250 om’. B contains .40 g

) 2n+1
NaOiiin 1 dm’ of solution.

A was put into the burette and titrated against 25.0 cm’” portions of B using phenolphthalein
as indicator.

The results are recorded in the table below.

. TR < s 2
Burette readings/cm 1 2 )

Final reading 28.10 26.70 30.40

Initial reading 2.80 1.70 5.50
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Volume of A used/em’ 2490

(a) Calculate the average volume of A used.

The equation of the reaction is:

CH. COOH+NaOH —> CH, COONa+ HO 9
n 2n+l n n+1 2

21

(b) What was the colour of the phenolphthalein:
(1) in B before the titration?
(i) at the end-point?

(¢) From the results and the information provided, calculate the concentration of:
(i) NaOH in B in mol dm™;
()  C.H, ,COOHinAin moldm 3

(d) (1) Find the molecular mass of the monobasic acid.
(11) Determine the molecular formula of the acid.
(ii1) Write the structural formula of the acid.

(e) Give a reason why phenolphthalein was used as thé indicator.
[H=1.0,C=12.0, O=16.0, Na=23.0]
[21 marks]
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identify the ions present in C. Copy and complete the table below.

i

mixiure of two inorganic saits. The table below shows the tests perfomed 1o

TEST OBSERVATION INFERENCE
(a) L oot HOL, No gas evolved/
’ - no observable reaction |
) + RaC hite ~initate >
(2 C (aq) BaC l2 () White precipitate formed
i SR precipitate insoluble/
remains undissolved | L
(c)(1) ( Gl +N aOH(aq) No pl_’ecipitate/ no visible
in drops, yicz: (et Lo N [ ———————
then in excess No observable reaction
(R Migturein(eXi) |  seveescmemmm NH, gas evolved
72 10111>,0 (R | SN m——————————
............................. hence NH ; present
. T 5 ~11
(d)(1) C(aq) o+ HN()B(aq) No cbservable reaction/
Mogasevolved |  sosssesasnas
Fomummimas 1 sosmmmeesa CLl present
(ii) | precipitate + ... | Cl confirmed
(e) Write the:
(1) formulae of the compounds likely to be in C;
(i) names of the likely compounds in C.
[18 marks]
(a) State what would be observed on adding dilute HCl to each of the following substances:
(i) NaESOS(S);
(1) FeS (s)°
(111) CuCO, (s
[6 marks]
(h) Zn(OH), and Ca(OH), are white substances.
(1) What reagent would be suitable to distinguish between the two substances?
(11) Give a reason for the answer stated in 3(£)(1).
[3 marks]
{<) (1) State one disadvantage of evaporation to dryness over crystallization.
(11) Why is it necessary to recrystailize organic solids after they are synthesized?

2 marks]

END OF PAPER
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Answer four questions in all: Question 1 in Section A and three questions from Section B.
All questions carry equal marks.
No marks will be awarded jor answering questions not specified for your own Cowniry.

Credit will be given for clariny of expression and orderly preseniation of material

SECTION A .
Answer all the guestions in this section.

i be observed and the substance responsible for the observation in

- U e
1, /' halil
1 H ye—
11 1 1y ammoniacal AgNO.,_
[4 marks]
Distinguish between empirical jormula and structural formula. [2 mark]
(¢) (1) What is resonance?
(i1) What are canonical forms?
[3 marks]
(d) (1) Draw the structure of the major product formed when water is
added to CH.CH=— CH,
Give the IUPAC name of the structure drawn m (d)1). [2 marks]
(e) State two of the guiding principles used in filling in electrons in an atom. [4 marks]
() A compound of formulaC H, ., is completely oxidized with oxygen.
(1) Name the products formed:
(i) Write a balanced equation for the reaction.
4 marks]
(£) Consider the electrode potential for the following clements: potassium, aluminium,
B, KWK =-2mV
E°, APYAl = -166V
Which of the elements is a sironger reducing agent? [1 mark]

S
w3

;ive one reason why acids have similar reactions. [} mark]
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2 ()

(h)

(<)

(d)

POSOS2& 1/ 200 comn

What is the name of the heat change that accompainies iiie reaction T e
i &
represented by the following equation: d
e
“saam (SHIQLg} ’ ]
[1 mark] ©
b o)
P
\-\
Sretion B S
W .
)\. bt
Answer three questions only from this section. e «;‘;
(6
J , X
FOR ALL CANDIDATES ol
t?v
Explain briefly each of the following observaticns:
(1) There is a general increase in melting point from sodium to aluminium:
(i) Silicon has the highest melting point among the elements in period 3.
[4 marks]

The following results were obtained when copper(n) tetraoxosulphateivn solution
was electrolysed using copper electrodes.

Mass of anode before electrolysis = 6.83 g .

Mass of anode after electrolysis = 3.64 fu ‘ \\\f ,f )

Mass of cathode before electrolysis = 4.28 g R N

(1) Write ionic equation for the reaction at the: } \
() anode;
(B) cathode.

calg t the
[9 marks]
(1) Which of the following molecules has hyvdrogen bonds as intermolecular forces?
CH, Q()OH HF, HI, C‘ H.OH, C ,H, Cl
(1) Sta’fe three physical pl‘()ptl‘tlc§ othmds that could be increased as a result of
hydrogen bonding.
[6 marks]
W tor the reactions involved in the extraction of iron
t [6 marks]
L S T lusira at

[6 marks]

(1) Write a chemical equation for the formation of ethylpropancate

(i) What are the monomers of protein called?

(3 State the functiona!l groups present in a monomer of protein

vy State the 1y pe of reaction involved in the formation of protems from

their monomers.

PO marksd



() Consider the physical properties of the following substances:
s ops ; f gt o Selubilite i
Sihsiai o ielting point!®C Builing 1 e
at 25°C
K 30 107 insoluble

'11‘-0I ubie

-
ad
-

M 861 1100 soluble

1’0 e when melted and L and M react w hen heated, describe
_L and M could be separated. [6 marks

chemical equation for the reaction:

products formed;
hat is the effect of the resulting solution on blue litmus paper?
hat happens when the resulting solution is heated nearly to dryness and cooled.

[7 mark:

FOR CANDIDATES IN GHANA ONLY

n in each

(a) Show bv means of a chemical equation. the product OF self-1on
of the following solvents:
(1) 1,01
(ii) NH,.

[4 mark

experiment was performed to detect the presence of sulphur and the halogens
B OrZAmiC C y piece of sodium metal was added to a portion of the sample
a e be 2 eated 10 red hot. The test tube with 1S was plunged into a
2 ater The mixture was filtered to obtain a stock solution

sulphur;
(1) the halogens.
[6 mark

(c) (1) Distinguish between each of the following pairs of terms:
(a) nucleon and nuclide;
5] a-particle and f-particle.
(i) State three peaceful applications of radicactivity.

P N e (,} 7 3 - —_—
{11) A radioisotope RA undergoes a-decay. Give the:

() mass nutnber:
3

{5) atomic number
of the nuclide formed.
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[8 marks]

(1) Write an equation for the reaction between ethanoic acid and pentan-i-oi.
(1) If 1.10 g of pentan-1-0l and 1.20 g of ethanoic acid were mixed and allowed
ia reach c\.iuluuuu"’l at 298 E’{,
(a) write an expression for the equilibrium constant, K . for this reaction.
(B if at equilibrium, 0.60 g of ethanoic acid remained, calculaLe the value for
K
PH=1.0.€ = 2.0, O = 160, CH,COOH = 60, C,H,,OH =88]
State the charge on the complex ion formed by: ot
(i) Cram in [CrCl(I,0),J; N 6.
(ii) Fe(n) in [Fe(CN)]; & -
@) Niq in [Ni(NH,).Cl] . - gL
' N U [3 marks]
Consider the following data: _ ;’., i
Bond Bond energy in kI mol™!
H—H +436
F—F +158
H—F +562

Use the data to show that the following reaction is exothermic:

[5 marks]

(1) Define an acid in terms of Bronsted-Lowry Concept.
(i1) Both hydrogen chloride and hydrogen fluoride react with water to form
acidic solutions as follows:
+ =y 4 e
HC l H O(l) T HO i Cl (aq) .
.
HF © HO =D HO(aq)+ F (20)

Explain brleﬂy why water behaves as a Bronsted-Lowry base in both reactions.

{8 marks]

(ii1) Explain why the conjugate base of a weak acid is a strong base.
(1v) () Write an equation for the reaction between ammonia and water.
(B) State which of the species acts as an acid in the reverse reaction in the
equation in (a).
(1) Define the term Zalf-life in radioactivity.

[ marks]

(i) The half-life of two nuclides, ,-‘1 and B. are 24 days and 68 seconds respectively.
(cr) Which of the two nuclides is more stable?
(B) Give a reason for the answer stated in («).

(111) State two factors that determine the stability of an atomic nucleus.

State the type of bond that holds molecuies of each of the foligwing compounds:

{1} ice;

() HES,

(111) NaBr

. . 3 marks
PU3I032&1/20/cormvp LU OVe
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Lk ad

sodium mt,tai 15 exposcd to the at[ﬂﬂ\p

(1) Desc 1 briefly the laboratory pr&.paraiion of oxvgen from hydrogen peroxide.
(.u\; Write th Equauu n for the reaction in {1}

[7 marks]

List the major produd(s} of each of the following reactions:

(1) burning carbon in limited air:
(1) heating carbon w ith calcium at high temperature;
(111) heating carbon with conc entrated trioxonitrate(v) acid.
[6 marks]
(D) State two sources of air pollutmn

Suggest two ways of reducing air pollution;
Mention two sources of water pollution.
[6 marks]

\ mmonia is manufactured industrially by the reaction between nitrogen gas and

(i Stale ope Major SOUrce

(a) nirogen:

() hyvdrogen.
(i1) Whrite a balanced chemical equation for the reaction.
(i11) State two conditions necessary fora hl“h yield of ammonia.
(iv) Give two uses of ammonia.

[8 marks]

(1) State the m ethoﬂ of LO} cting gases W }mh are denser than air.

liected by th<_ method stated in (1).
he fi experi r‘u\t

~r the experniment

[6 marks]
Decomposition of MgCO, produced 78 cmr Sof C 0, at 27 °C and 200 kPa according
10 the following reaction cquaﬂon
—_—
MgC()B{S) A MgO(S)-F COZ(g)
Calculate the mass of CO, produced.
[ Molar mass of CO,= 44,0, R - 831 kPa dm® K " mol™']
[7 marks]
)] Write an equation for the reaction by which sulphur dioxide in solution
could be ¢ onver‘tad to tetraoxosulphate(vi acid.
(i1} Srate the reaction of concentra ated tetraoxosulphate(vn acid with:
(o) o.\'aiu acid;
(/3 copper.

Vs

END OF ESSAY TEST
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Answer 2all the questions.

1

i e correct oplion fur each

Euach question is followed by Jour options lettered A 1o . Find i
question and shade in pencil on your answer sheel, the answer space which bears the same letter as

the option you have chosen. Give only one answer lo each question. An example is given below.

Which of the following elements reacts with water?

A.  Carbon
B Todine

C.  Sulphur
'B) Sodium

The correct answer is Sodium which is lettered D and therefore answer space D would be

shaded.
. C AD c B =T ! =R

you shade the spaces; erase completely any answer you wish to

Do all roug rk on this question paper.
Now answer the followl
1. Which of the following statements describes a redox reaction? It
A. takes place only in acidic medium.
B. involves only the loss of electrons.
C, involves the loss and gain of electrons.
1) takes place only in alkaline medium.
2 Benzen P £
A s 2
B ' oM
. =& T ¥

L]

he increasing concentration of carbon(1v) oxide and other green house gases is the cause of
¥y

3

Al photochemical smog. , o}
B. air pollution. 3 @
C- global warming.
D. acid rain.
4. How many structural isomers has the molecuiar formula C.H,,?
A. 2
B. -
{7 A
- o
D 3

h

Which of the following ions would migrate to the cathode during electrolysis?

T wdimey sslemb At s = -
ir. [ EQERtONXERTI H R I; 10ns
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11.

12.
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The following half-cells were connected to form a cell.

Zn* ) 2 = Zn E= —076V
5 R - — ” g
Ag ) +e g Ag(s) E= +0.80V

The e.m.f. of the cell formed is

A +0.04

B. - 0.04 V.
C. +1.56V.
D. - 1.56V.

Dehydration of ethanol in the presence of excess tetraoxosulphate(vi) acid produces

A. ethene.

B. methanol.

C. ethane.

D. ethanoic acid.

Which of the following substances would form a precipitate when reacted with Ca(NOB)Z(aq)‘?

A SO,
B.  H,SO,
C.  NH,
D.  HC

Which of the following compounds is not a hydrocarbon?
A. Benzene
B. Ethane

Praman

D. ?\Ieihane

If 56.0 cm® of a hydrocarbon weighs 0.07 g at s.t.p., what is the relative molar mass of

the hydrocarbon? [Molar volume at s.t.p. = 22.4 dm’]
A. 28
B. 30
C. 32
D. 36

The chemical process by which protein is digested is

A. condensation.
B. decomposition.
6 dehydration.
D. hvdrolysis.

The bonding electrons of zinc (;4£n) are contained in the

AL f - orbital.

B. d - orbital.

C. s - arbital.

i3 p - orbital.

A caiaiyst increases the rale of a reaction by

A, increasing the collision frequency of particles.
B. increasing the temperature of the reaction.

G increasing the speed of the particles.

D. lowering the activation energy.

Turn over
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da.

16.

18.

19.

iy

AR increasc in concentration increases the rate of a reaction by increasing the

A closeness between reactant particles,

2 enerey barrier of the reaction,

C. surface area of reactant particles.

BF average kinetic energy of reactant particles.

The rate of reaction depends on the molar concentration of reactants which

Al remains the same with time.
B does not depend on time.

C keeps increasing with time.
D. keeps decreasing with time.

A reaction is endothermic if the

A enthalpy change is negative.

B. heat of reactants exceeds the heat of products.

C. reaction vessel feels cool during the reaction.

D enerev evolved in bond formation exceeds the energy absorbed in bond breaking.

en aC ~ eoeroy is lowered. the reaction becomes

D. irreversible.

Solubility is practically applied in

A the determination of saturation in hydrocarbons.
B. the determination of pH.

& fractional distillation.

[ |
NN

solvent extraction.
s A
7]
|-
|
| i
Temp °C
Point A on the graph represents
A. an unsaturated solution.
B. a supersaturated solution.
C. a saturated solution

$ar] 1 %
D a concentrated solution.

et
TR

I 5K
dm

3 s WU U T

H HESF R S

( 3. 10 moldm™.

D 2. 75 moldm

tion given fo answer question 19.
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21. Ethanoic acid is a weaker acid than hydrochloric acid because it

A partially dissociates in agueous solution.
B. fully dissociates in aqueous solution.
C. is a mineral acid.
D. 1s an organic acid.
22. Consider the following reaction equation:
5 : 2 S
C gt ,_}12()(1) C a(()H)z(aq)—F H?_(g)
What is the mass of (‘.a(OH)z(aq) that would be formed, when 40 g of calcium reacts with 100 g
of water?
[H=1.0,0=16.0, Ca=40.0]
A 74 g
B. 58¢g
C 138¢
D 140 ¢
23. Which of the following acids is the weakest?
A. HCL
B. HBr
C. HF
D. HI
24, What volume of 0.5 mol dm™> tetraoxosulphate(vi) acid would neutralize 20.0 cm® of 0.1 mol dm 4

sodium hydroxide solution?
A, 400cm’

B. 2.00 cm’
C. 0.025 cm’ -
D. 0.020 em”
25. The bonding in the following compounds is of the same character except in
A. sodium chloride.
B. potassium chloride.
€. calcium chloride.
D. hydrogen chloride.
26. The high melting point of sodium chloride could be attributed to
Al weak van der Waal forces.
B. strong electrovalent bond between ions.
C. strong metallic bond between sodium and chlorine atoms.
D. weak ionic attraction within its crystal lattice.
27 Phosphorus eannot be used in making electric wire because it
AL reacts quickly with gases in air.
B. 1s a liquid at room temperature.
. is not ductile.
D. does not ocecur in nature.

)

PCA032&1/20/ca/wn
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29.

30.

32.
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Which of the following particles takes part in a chemical reaction?

B Neutrons
B. Elecirons
G: Nucleons
D. Protons

Which of the following compounds undergoes an addition reaction with chlorine?

A. CH,COOH

B. C,H,OH

. CH,

. CH,

Which of the following atoms would form a trivalent anion?
Al Nitrogen

B. Lithium

& Jxygen

What is the concentration of 100 cm’® solution prepared by diluting 10 cm® of 0.10 mol dm™
B. ;-.'.thrnoldm'i

(3. 0.001 moldm™

D. 0.010 moldm™

Which of the following formulae correctly represents leadan trioxocarbonate(1v)?
A. Pb,CO,
B. PbCO,

- Linear
D. Pyramidal

Which of the following products are formed when chlorine reacts with water?

Al O,, H, and HCl

B. HOCL, H, and Cl, s
G H, and 0ClL,

b HCl and HOCL

he oxidation number of carbon in C_H. is

+ 2

=

i

1=y
A

~Xsk

)
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38.

39.

40.

41.

s
(3%

1
13

Compounds with very high meliing points are Iikely to confam

A 1onic bond.

(1 covalent bond.

D. hydrogen bond.

Which of the following statements about Group (VII) elements is not correct? They
A. have high electronegativity values.

B. have relatively low ionization energy.

C. are good oxidizing agents.

D. are diatomic.

Which of the following statements is not a property of an alkali?
A Turns red litmus paper blue

B Corrosive when concentrated

(G Soapy to touch

D Sour to taste

Differences between solids, liquids and gases are explained in terms of the kinetic theory.
Which of the following statements are correct?

I. Particles are closer together in liquids than in gases.

I1. All liquids are viscous.

I Molecules leave the liquid surface and become gaseous when they have sufficient velocity.
V. There are forces of attraction between liquid particles but not between gas particles.

A I. Il and IV only

D. [ and 11 onlv

The method of separation and purification of substances based on the unequal distribution of
substances between two carrier phases is known as

A. distillation.

B. refluxing.

G- chromatography.
D. crystallization.

A 4.00 dm’ of a gas has a pressure of 1.15 kPa. What would be the volume after the pressure
has been increased to 2.30 kPa at constant temperature?

A. 16.00 dm®
B. 8.00 dm’
2 4.00 dm°
D. 2.00 dm?

The molarity of a given solution is defined as

Al mole of solute in 1 dm” of solution.
B. mass of solute in 1 dm® of solution.
e mole of selute in a given volume of solution.
D. mass of solute in a given volume of solution.

The atomic number of an atom would be equal to its mass number It it

Al docs N0t Coitain neutrons.

B has a totally filled valence shell.
C. has a high charge to mass ratio.
D exhibits isotopy.

1720/caiwp Turn over
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What is the electron contiguration of . }\flg2+ 2

A. T e
B. 157 25> 2p" 3"

G 1<% 25% 2p°

D. 1s? 25 2}}4

Which of the following substances sublimes?
Ammonium chlorde

Aluminium oxide

Sodium chloride

Calcium oxide

90wy

. " . . s . D D 7 i
What group of the periodic table does an clement w ith the electron configuration 1s” 2s~ 2p”~ belong?

A. I

B. |

C. &

D.

I wod Nt repe a ner units are ved
I1. one kind of repoating monomer units are mn ed
I1I. Monomet uiiis are unsaturated.

IV. small molecules like H,O and NH, are elimmated.
Al Il and [l only

B. 1. 11 and IV only

C. I. 1If and 1V only

1 8 [1. Il and I} '

yrbitals with lower energy first.
\ of electrons in the valence shell.

The temperature referred to as absolute zero 1s

af
A 0°C.
B 273 °C
C 273K
s B
D -273 °C
Tl S - B N g T L = frew - e IO, - S Y ~ e
[he total number of protons and neutrons in an atom 1s referred to as
A molar mass
B mass nuimber,
. ATOMIC Mass
Y . 1
1. ATOINC NLNYHel




