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hect;y lc;))roduct of fermentation of sugar is
bon(IV)oxide, g ethanoic acid,

: -D. propan-1 2 a.
Which of the o per1.2.3-tro

Condensation o
Maitose ¢

lowing sugars is a product of the
f monosaccharides?A. Galactose
- Glucose D. Fructose

at amount of electr
one mole of aluminiy

Q;rgdne Faraday B, ope ampere C. Three
2days D. Three amperes
Which of the following compounds
rapidly wi v would react
Pidly with bromine? A. Benzene B. Hexane
C. Hexene D. Hexano, o
l'ﬁdlfgnols can be manufactured from alkenes by the
Initial reaction of alkenes with A. bromine in
tetrachloromethane. B. concentrated
tetraoxosulphate(Vi) acid. C. aqueous potassium
tetra_oxomanganate(\/ll). D. sodium hydroxide solution.
Which of the following statements about the
standard hydrogen electrode is not correct?
A. The hydrogen gas is at a pressure of 1
atmosphere B. A solution containing 1 mol dm
of H*(aq) ions is used C. A platinum electrode is
used D. The temperature is kept at 20°C
If 60g of M combines with 249 of oxygen, what
would the emprical formula of the oxide be? [0 =
16.0, M = 120] A. MO B. MO, C. MO, D. MO,

icity is required to deposit

The products of the electrolysis of dilute sodium
chloride using carbon electrodes are
Anode Cathode
A.chlorine and sodium
B. oxygen and hydrogen
C.chlorine and hydrogen

D. hydrogen and oxygen
Dete):'mine the quantity of electricity used when
a current of 0.20 amperes is passed through an

electrolytic cell for 60 minutes. A. 12C B. 120C

C. 360C D.720C

Oxochlorated(l) acidisused as a bleaching agent..

because itis A. a weak acid B. a redgcing agent
C. an oxidising agent D. a strong acid o
The /UPAC name for

isA. 2,4-dimethyl-3-
CH.CHCH,CHCICH,CH CH3 is
' Chlg)rohex;ne. B. 3, 3t'>-di2r,nethyl -4-chlorohexane.

C. 4-chloro-3,5-dimethythexane D. 3-chloro-2,4-

dimethylhexane.
A colourless gas with pupgen_
when dilute hydrochloric acl

t smell is evolved
d is added to a

m from a solution of AICI,? *
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sample of a salt. The gas evolved could turn
A. acidified K,Cr,0, solution colourless.
B. acidified KMnO, solution colourless C. Fe(NO,),
solution green. D. Pb(NO,), paper black. '

If 5.0 g of marble reacts with 25.0 cm?® hydrochloric
acid, which of the following combinations has the
fastest reaction rate? A. Marble chips and 2.0 mol
dnt?HCl . B. Marble chips and 2.5 mol drrr* HCl,

C. Powée}red marble and 2.5 mol/ dm? HCI (aq)

16.

D. Powdered marble and 2.0 mol dr® HCl,,,,
Increasing the temperature generallyA. decrease
the solubility of a solid in a liquid but increases

. the solubility of a gas in a liquid. B. increases

17.

18.

19.

20.

21.

22,

23.

24,

25,

227

the solubility of a solid in a liquid but decreases
the solubility of a gas in a liquid C. increases the
solubility of both a solid and a gas in a liquid.
D. decreases the solubility of both a solid and a
gas in a liquid. ,
Awhite precipitate was formed when BaCf2(aq) -
was added to an aqueous solution of a salt X.
The precipitate dissolved in dilute HCI with rapid
effervescence. Salt X is likely to contain. A. SO,*
ions. B. SO,* jons C. NO, ions. D. CO,* ions.
Before a reaction could take place, there should
be A. ionisation of reactant particles B. breakage
of bonds of products. C. breakage of bords of
reactants D. ionisation of product particles.
Consider the following reaction equation:

Ca0 + Si0, — CaSiO,

Silicon(IV) oxide is acting as A. a basic oxide
B. a reducing agent C. an acidic oxide D. an
oxidising agent -

Which of the following acids would form normal
salt only? A. Tetraoxosulphate(Vl) acid
B. Trioxonitrate(V) acid C. Tetraoxophosphate(V)
acid D. Trioxosulphate(IV)acid

What is the partial pressure of oxygen at s.t.p,
ingaseous mixture containing 100cm? of oxygen
and 900cm?of nitrogen gas? A. 1.0atm B. 0.1atm
C.9.0atmD. 0.9 atm

Graphite is used as a dry lubricant due to the
presence of A. mobile electrons B. free electrons.
C. octahedral structures. D. layered structures,
Which of the following gases is alkaline? A. NO
B.CO,C.NH,D.N,0 :
Which of the followng statements about an
equilibrium system is correct? A. Forward and
backward reactions occur at the ‘Same rate.
B. The concentrations of reactants ang products
can be .changed by adding a catalyst. D, The
concentrations of reactants and products are not
affected by a change in temperatyre.

Consider the following reaction equation:
N,(9)+ 3H,(g) ==2NH(g); AH = . go}j
Increasing the tgr_np.erature of the reaction would
A. shift the equilibrium to the right. B. increase




the yield of ammonia. C. decrease the amount " " The oxide is A. alkaline B. amphoteric C. acidic . A%

of hydrogen. D. decrease the yield of ammonia. D. neutral. -
26. When air in a syringe is compressed such that 40. Which of the following statements about atoms
there is no change in temperature, the A. air of a metal is correct? They A. readily acceé)t
liquefies. B. pressure increases C. intermolecular electrons. B. are soft. C. are held together 5;
~ space increases. D. density decreases. , covalent bond. D. are held together by a séd ©
- 27. Which of the following statements about liquids electron cloud. . aphical
is/are true? I. Liquids maintain their volume at ~ 41. Which of the followng sketches is a grap
constant temperature |I. Liquids have fixed shape. representation of Boyle's law?
IIl. Liquids do not diffuse. IV. Change in pressure A. P B. V

affects volume of liquids. A. 1 only B. IV only C. |
and IV only D. Il and Il only ' :
28. Ahydrogen chloride gas reacted with oxygen gas " T
to yield water and chlorine gas. The mole ratio of
the hydrogen chloride gas to water is A. 1:3 s
B.2:1.C.3:11D. 41 C.p D. V
29. What number of moles of oxygen would exert a
pressure of 10atm at 320 K in an 8.2 dm3 oy
cylinder? [R = 0.082 atm dm™® mol’ k'] A. 0.32
B.1.52C.3.13D.31.25 L)

30. If50 cm3 of a saturated solution of KNO, at 40°C

contained 5.05g of the salt, its solubility at the ) e
same temperature would be [KNO, = 101]  42. The atom with the electron configuration 1s?2s

<
=)~

A. 1.0moldm B. 1.5 mol dnr® C. 2.0 mol dm’® 2p® 3s2 3p° 3d'0 452 4p*isinA. period 4, p- block.
D. 5.0 mo/ dm?. B. period 3, p- block. C. period 4, d-block.
31. Which of the following elements would displace D. period 3, d-block.
. copper from a solution of copper ions? A. Silver 43. Electropositivity of elements across the periodic
B. Gold C. Lead D. Mercury table normallyA. remains constant down the group.
32. What s the percentage composition of carboniin B. increases across the period. C. decreases
Ca(HCO,),? [Ca=40.0,0= 16.0,C=12.0,H= across the period. D. decreases down the group.
1.0]A. 22.2% B. 14.8% C. 7.4% D. 3.7% 44. Consider the following table:
33. Which of the following bond types is Substance| Melting point/°C | Boiling point/°C
intermolecular? A. Covalent bond B. Hydrogen P -78 -25
bond C. lonic bond D. Metallic bond Q -8 40
34. The maximum number of covalent bonds formed R -6 150
by nitrogen isA. 1.B. 2. C. 3 D.4 ‘ S 44 280
_/35. The IUPAC name of the compound CH3CH Which of the substances is a liquid at room
(CH3)CHCH, is A. 2-methyl but-1-ene B. 2 - temperature and rapidly evaporates on exposure
methyl but - 2 - ene C. 3 - methyl but - 1- ene toair?A.PB.Q.C.RD. S
D. 3 - methyl but - 2- ene. ‘ 45. Whijch of the following oxdes is amphoteric?
36. lonization energy increases across the period in A. Carbon(ll)oxide B. Nitrogen(IV)oxide C. Lead(II)
the periodic table because A. atomic number oxide D. Calcium oxide
increases. B. effective nuclear chargeincreases.  46. Which of the following processes occur during
C. mass number decreases. D. screening effect fractional distillation of petroleum?
- decreases. A. Condensation and diffusion B. Diffusion and
37. Which of the following properties indicate thatan evaporation C. Diffusion and Sublimation
element is ametal. It |. reacts with oxygen to D. Evaporation and condensation
form an acidic oxide I1. forms ionic chlorides. Ill. ~ 47. If the molar mass of X(HCO3)? is 162g mol-1,
has variable oxidation states. IV. displaces determine the relative atomic mass of X. [H =
hydrogen from dilute HCI. A. | and Il only B. | 1.0,C=12.0,0=16.0]A.40B.48C.61D. 101
andllonly C. lland IV only D. I, Il, {Il and IV 48. Charcoalis used in the decolourisation of sugar
38. The electron configuration of carbon atom in its because of its A. absorption property
excited state is A. 1s?, 2s?, 2p,2 2P °. B. 1s? 2¢° B. amorphous property C. oxidizing property
2p,'2p).C.1s?2s'2p ! 2py‘ 2p,'. D. 15" 2¢? 2p, D. adsorption property
2p,'2p,". ' 49. The first definition of an element was made by
39. An oxide has the following properties. it . is a A.J. Dalton B. A. Lavoisier. C. R. Boyle D. J.J.
white powder. I1. reacts with HCI. lll. reacts with Thompson
NaOH. IV. is insoluble in water. 50. Which of the following scientists formulated the

: law of conservation of mass A. A. Lavoisier B. J.
228 Dalton C. R. Boyle D. J. Proust '
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A
B
"A
D i
AP*+3e" - Al(s)
3F > 1mole Anden
c )
C
D
C
B
From Q=1t
Y=0.20

v t=60x60=3600s

- Q=0.2x3600 =720°C Ans = D.

OOO0OWMWOWUOO

Volume of gas X P,
Total volume

P, =1 atm

Volume of O,=100cm?

Total Volume =100 + 900 _
Partial pressure of O, = 100 x 1

1000
=0.1 atm Ans =B
D :
C
A
D
B
# O+ 2Cl
+ 40, » HO+
2;‘|C| z 2 1 2 A .2 Ans - B
n= Py =__10x82 i3
RT 0.082 x 320 =3.13
! _ Ans=C
- 1000
Solubility =__mass TN
’ molar mass Vol(cm?®)
= 505 x 1000
101 50 _
= 1.0 mol dm™ - Ans =A
c
Ca(HCO,), :
=40+ 2[1+12+48]
= 162gmol”’ ¥
% carbon= 24 x 100 -
. 162 = 148 0
‘ Ans =B

33. B
34.C
35.C
36.B
37.C
38.C
39.B
40.D
41.C
42.A
43.C
44.B
45.C
46.D ‘
47. x+2[1+12+48] =162
x=162-122=40 '
48.D
49. C
50.A

Ans=A

. 229



SECTIONA ]
1.(a)(i) Define an acid according to the Lewis concept.
(i) Give one example of a Lewis ac_:ld.

~ (b) Explain salting out in soap preparation.
(c) State the reagent and condition necessary for
the following conversion: »
H—C=C—H->Ag—C=C—Ag
Whatis the percentage abundance of an isotope?
(i) Why does the element with atomic number 18
‘not have an oxide? .
(ii) Explain why chlorine(l) oxide has a low mglttng
point. ‘
Describe a test to distinguish between
concentrated HNO, and concentrated H,SO,.
State two differences between an electrochemical
cell and an electric cell.
How does the trend in ionisation energy affect
the reactivity of group | elements?
Define the term molecular formula.
(f) State which of the gases H, and NH, would
deviate more from ideal behaviour.
(ii) Give reasons for the answer stated in 1(j)(i).
SECTIONB.
2.(a)(i) Define the first ionisation energy of an element.
- (i) Consider the following table and use it to
answer the question that follows.
Element Li| Bg B} C N|O
AtomicNo.| 31 4] 5| 6| 71819 |10
15 1.E/KJmot| 5201900|801| 1084 1404 1314 1681|208
Explain briefly why the first ionisation energy of
B is less than that of Be despite the fact that the
atomic number of B is greater than that of Be.
(b) When Titanium chloride was electrolysed by
- passing 0.12 A current through the solution for
500 seconds, 0.015g of titanium was deposited.
What is the charge on the titanium ion?
[1F = 96500C, Ti=48.0]
(c) (i)Aluminium can be obtained by the application

(©

(@)
(e)

x0)
(@
(h)

0
0

(b)

F__INe

()

of electrolysis. State that electrolyte which yields (d)

aluminium on electrolysis.

(if) Name two major factors which favour the siting

of an aluminium smelter in a country.
(d) (i) Define the term paramagnetism.
(ii) Consider the following ions:

2457, 245
() Deduce the number of unpaired electrons in
each of the ions. (1) State which of the ions will
have a greater power of paramagnetism. (lll) Give
areason for the answer stated in 2(d)(iiy(1).
(a)(i) Define the term Avogadro’s number,
(i) If 2.30g of an oxide of nitrogen, x contains 3.01
x 10% molecules, calculate the molar mass of x.
(iii) Deduce the formula of x.

[N,=6.02x 102, N=14.0, 0 = 16.0]
(b) (i) Describe briefly what happens when each of

the following substances are added to water.

() CCl, (I sicl, '

‘ , 230
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(if) What gas is responsible for most

(i) Explain briefly why the reactions in 3(b)(iy) - ? |
aredifferent. ‘ SIS
Study the diagram below and answer the
questions that follow. £33

rrrred

Y
rrrres
1111
HIirEe -

i) What is the set-up used for? ;
§ii)) Mention two co_n?pounds that could be used
as electrolytes in the cell. ’ ]

(iii) Write a half-cell equation for the reaction at
the anode. ’

(iv) Calculate the electrochemical ,equwalent of
copper if the cathode gained mass of 3.29_when

50 amperes of current was passed for 3 mins 13
seconds.

4(a)(i) State two conditions used in the Haber process.

(i) Explain briefly the effect of increasing the
pressure on the rate of reaction in the Haber
process.

(i) Amixture of nitrogen (IV) oxide and oxygen'is
bubbled into warm water to produce trioxonitrate
(V) oxide, write a.balanced chemical equation
for the reaction.

(ii) Using a balanced chemical equation only,
explain what would happen if nitrogen (IV) oxide
is bubbled into warm water.

(i) Compare the gases evolved when trioxonitrate
(V) acid decomposes under each of the following
properties: (1) pH (Il) Solubility in water (1l1)
Reaction with carbon(ll)oxide.

(i) Name two oxides of sulphur.

(i) Write a balanced equation for the reaction
between each of the named oxides in 4(c)(i) and
water.

Name one calcium compound:

(i) used to dry ammonia gas;

(i) used in the manufacture of cement;

(iii) that causes hardness in water;

(iv) referred to as plaster of Paris.

5.(a)Describe the observation that would be made when:

(i) sulphur is heated from room temperature till 119
°C;
(ii) 50%

trioxonitrate(V) acid acts on copper
tunings. : :

(b)(i) State two gaseous pollutants that can be

generated by burning coal.

. ‘ of the explosions -
in coal mines? -

(ii) The mining of coal leads to environmental ,'

pollution. State two environmental effects of the
mining activity. : ‘



¥ coal burns more easilywhen . ...

(v) Explain briefly wh
itis in pieces than i lump form

(v} Namethe non-volatile resir :
distillation of cog|. fesidue after the destructive

(c)(i) Describe a chemijca .
(i) - State the effect of: al test for water,

- SECTION A
(1)(@)(i) According to t

he L i L .
substance which EWis concept, an ‘acid is a

ecl;?ro able to attach itself to an

. nstoforma

(i) AIC]z, Aluminium chloride (iv)newcompound-

i:ll(t;rrilg 1? the act of adding concentrated sodium

h eto soap In order to decrease the solubility.
mmonial solution of AgNO, at room temperature.

(b)

(c)
(d)

percentage of naturally occuring atoms with

_ specific atomic mass of element.

(e)(i) Element with atomic number 18 has all its valence
shells filled and therefore is inert. Inert elements do
not have oxides. (i) Since Cl, is a covalentcompound,
the molecular forces between Cl,0 are weak.

= (conc) HNO, produces brown fumes (of NO,)when
copper tunings are added to it/copper () salt is
added but H,SO, will not react with the copper
tuning/copper(ll)salt; no precipitate is formed.

- When conc. H,SO, is added to sugar, it chars
the sugar but Conc. HNO, will not.

- Add BaCl, solution to each acid, while
precipitate indicates H,SO,, no precipitate
indicate HNO,. ‘

Electrolytic cell
- | -The anode is positive

.9 Electrochemical cell
- The anode is negative

- Cathode is Negative

- Electrical energy is converted to
Chemical energy

- The two half cells are in the same
| container

Not spontaneous

- Cument Is generated from external
source/battery

- Cathode is positive

- Chemical energy is converted to
electrical energy

| -The two haif cells rein separdte
containers and connected by a salt bridge

- It is a spontaneous reaction.

- Current is generated from within
the cell

‘(h) Group 1elements react by forming positive_ ions;
the higher the ionisation energy, the more difficult
it is to lose the electron, hence _the. lower the
reactivity of the elements. OR lonisation energy
decreases down group 1 elements; the lower the
jonisation energy, the_easie:r ‘to lose an electron,
hence the higher the reac!wlty of the elements.
OR the ionisation energy increases apross t'he
period and decreases dct)_wn the penogj which
jum more reactive.
gglzii:acrjiormufa shows the actual numlberlof
atoms of each element in a molecule. OR Molecular

formula is a chemical for
atoms presentin a chemical compound.

i will deviate more. .
gi))hé};::ause it has a large volume and also it has
a stronger intermolecular hydrogen bond forces.
OR Due to its strong intermolecular hydrogen

@i

0)
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bundance of an isatope- is the -

| formula that shows all the

ter, (1) adding

' wa
orary hard ent

(1) boiling a temp lo(IV) crystals 1o perman

sodium trioxocarbona
hard water.
(iii) Write an equation for
(d) With the aid of a la !
briefly the laboratory preparation

. or ')..
the process In 5(c)(ii)( '
belled diagram, describe
of oxygen gas.

bond strong forces of attraction between H, and
NH,. ‘

SECTIONB - 5 P

2(a)(i) First ionisation energy'is the energy require
to remove one electron from amole of a ga!seous
atom. OR It is the minimum energy required to
convert one mole of a gaseous plus 1 ions. OR
It is the amount of energy needed to extract the
first loose bonding electron in the outermost shell

of a gaseous atom.-
(i) Be: 152, 282

;B : 15?282, 2p’ :
The electron to be removed from Be is in the 2s
orbital which is closer to the nucleus, nuclear
attraction is greatrer. Hence, first ionisation
energy is greater but the electron to be removed
from B is in the 2p orbital which is farther away
from the nucleus. Hence, nuclear attraction is
weaker; hence, first ionisation energy is smaller.
OR 2p has less energy than 2s. So, it is easier
to remove an electron from 2p as nuclear charge
is weaker in 2p because 2p is further away from
the nucleus. Hence, first ionisation energy is
small. OR The outermost shell in Be is filled up
unlike B which has only one electron and this
makes it easier for one electron to be taken out
(donated). Hence, the ionisation energy of Be is

higher than that of B.
(b) M= m.m It
CF

M=0.015g, t =500, I = 0.12A
Molar mass (m.m) Ti =48
make C the subject of the formula

C= mmlt = 48 x 0.12 x 500
FM 96500 x 0.015
= _2880 =1.99 approximately = 2 -
1447.5

- charge on Ti ion is +2. |
" (c) (i) Alumina (Al.O ) mixed with molt i
gl ,0, olten cryolite
(ii) - Abundant deposit of bauxite - Che -
d ) ,- ap so
of electncﬂy- Nearness to source of mgte ril:;CB
(dXi) Pammagneﬁsm isaform of magnetism Whereb
matgnals are weakly attracteq by an extg 'l
apphed_ magnetic field, and form internal, i <;n n
magnehcﬁelgis in the direction of the applied .mn uoi'g
field. OR It is a property of mety) which mi?("e it
- weakly attragted to an applied Magnetic field =
(iiy 1. 24Cr" — 152 25? 2pt 3g2 3ps3dt
_ i unpaired ele =4
24Cr™ - 152 252 25 32 3ps e
unpaired electrons = g




. 24cr® - .

"Il The greater the number of unpaired _

. electrons in the 3d-orbital, the greater the
paramanetism. '

" 3/(a)(i) Avogadro’s number is the number of particles

(atoms, molecules, ions, etc.) present in one

mole of a substance. OR It is the number of °

particles in 12.0g of carbon-12. OR It is the
number of atoms in one mole of a substance.
(i) Mass = _N_n
molar mass N,
230 = 3.0x10%2
x 6.02 x 10®
hx= 2.30x6.02x10% = 2.30 x60.2
3.01x102 _ 3.01
=46 g/mol ;
(iii) (NO,)n = 46g/mol
. (14+16x2)n =46 g/mol
(14 +32)n ='46 g/mol
46n = 46 g/moal
46 46

~ =(NO,),=NO,

(1) Two layers are formed/ There is no reaction/

Immiscible. :

(1) There is a reaction/hydrolysis with steamy

fumes/white fumes. , . : '
(i) The reaction occurs by interaction of the lone
pair of electrons of water binding to the central
atom (silicon or carbon)/attaching to the central
atom. In silicon, the 3d-orbital is available to
accept the pairs of electrons, but in carbon, there
is no vacant orbitals for bonding. OR Water is
polar, hence the reaction with SiCl,. But CCl, is
non-polar; hence, there js no reaction. OR CClI,
is an organic substance while SiCl, is an inorganic

substance.
(c)(i) - Purification of metals/copper; - Electroplating

- Extraction of copper.

(i) CuSO,; -Cu(NO,),; - CuCl

(iii) Cu ,, — Cuz*(aq) +2e =

(v) Following Faraday's first law of electrolysis

(b)(i)

2(aq)

Malt
M=2ZIt=>2Z=M
It
t= (3x60)+(13)= 180+ 13=193
(2= .32 7.0 32
‘ 50x 193 9650
=332x104 ' =0.000332

4.a)i) - Temperature: 350 - 500°C/high temperature

- Pressure: 150 - 1000 atm/high pressure

_«=Catalyst: finely divided iron
(ii) If the pressure is increased, the equilibriufn
position moves to the right so the yield of
ammonia increases. The rate of reaction also
increases becau_se the gas molecules are close
together, so successful collisions are more
frequent.

_(b)()4NO, + O, + 2H,0 > 4HNO,

~ with CO to form a mixture of N, and

(d)

" of O, is 7 while the pH of NO2 is I
= NOZ2 is solpblé while O, is sparingly soluble

—

(i)2NO, + H,0 > HNO,+HNO, .
" Amixture of two acids will be produced

(i) 4HN03®) = 4NO,() + Oy * Z:Eio;nThe pH
- is tral while NO, is acidiC ,
Oxygen is neutr: 2 s than 7.

in water. S

-0, reacts with CO to form co, while NO, reacts

co,.

(i) - Sulphur (IV) oxide, - Sulphur (V1) oxide,

(i) SO, *+ H,0, — H, SO;q
(i) SO, + HZO(,) —d>sHZS
alcium compoundas: . Lo
g) U.sled to drSammonia gas - Calcmm oxide;
- Quick lime
(i) Used in the manufacture of cement ‘
- Calcium trioxocarbonate (IV); - Limestone;
- Calcium oxide; - Quick lime _
(i) That cause hardness in water - Calcium
tetraoxosulphate (VI); - Calcium hydrogen

4(aq)

. trioxocarbonate (IV); - Calcium chioride

(iv) Referred to as plaster of Paris - Calcium
tetraoxosulphate (VI) dihydrate

5(a)(i) Its colour darkens from pale yellow to amber

colour while its crstals become needle-like and
at 119°C, it begins to melt. :
(ii) The solution turns green, bubbles of colourless
gas rise from the bottom of the mixture, but brown
fumes of NO, are produced and the solution later
turns blue.

(b)(i)- SO, ; - NO,; - CO(carbon (Il) oxide; - CO,; -H,S

(i) Methane (CH,)
(iii) (a) It leads to pollution.
(b) It causes erosion.
(v) It has more surface area than it occupies.

leading to a faster rate of reaction of the coal.
(v) Ammonial liquor

(c)(i) When water is added to white Anhydroﬁs CuSO,,

)

1232

_due to low temperature.

it turns blue.
(i1) (1) Calcium and magnesium found in the

hardwater is removed and forms awhite
precipitate. :

()
(iif) Ca(HCO,), - CaCoO, + H,0+CO
Oxygen can be prepared by heating KCI(Z) inthe
presence of manganese(iv) oxide which gcts as
a catalyst to produce KCl gas and oxygen gas. -
The reaction takes place at a much faster rate .

KCI03+ MD_Q4 KC‘ + 02
heat
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‘(a) Put Binto the

(a) Dissolve all of C in 4

. "—————w ! 8 -

]
\

A is an aqueous SV‘GAS-SCE SC 2022 CHEMISTRY 3 PRACTICAL _ALTERNATNE AL
o ution of iodine. B i 0.100 mof i sodium trioxosulphate (11)- b
the reddish-brow urette. Pipette 20.0 ¢m? or 25.0 cn® of A into a conical flask. Add B from the B causes
tha biiie Solur tc,n Colour fades to pale yellow, then add B slowly from the burette until one drop of B
Repeat the titrati 'Sappear, leaving a colourless solution, '
Tabulate your resoJ:tto obtain concordant titre values.
The equation for thesrznd Calculate the average volume of B used. gt
(b) From your s action Is: ol ?Nazszoa(aq) g P '_\'?_‘zspsm) +'2N?[m)
i Sand th_e-'nformation provided, calculate the: (i) concentration in mo.
mmes of iodine in 1.0 dm? of A. [1 = 127.0] rpiio
ations and one anion, .

bo ist ) owing exerci ions of the
resulting solution: 9t 10 cm? of distilled water. Carry out the following exercises on portio

(i) To about 2 ¢np?
mixture. =
(ii) To about 2 cm3

of the solution, add NaOH(aq) in drops then in excess. Warm gently the resulting

of the solution, add BaCl, _ followed by excess dilite HC.

(b) From your results, identify the cations aricai anion in theysample- - '

(a) pescrlbe one chemical test to distinguish between carbon (1V) oxide and sulphur (IV) oxide.
(.t?)(l).State the laboratory method of collection of each of the following gases: (I) H,; (IT) NH,; (1IT) HCI.
(ii) Give a reason for each of the answers stated in 3(b)(i). :

(c) State the method used in separating each of the following mixtures: (i) two miscible liquids; (i) soluble
salt and insoluble salt. ;

(d) Explain briefly why a solution of KCI does not give off a gas when mixed with NaHCO, solution, but a

solution of AICI3 does.

ANSWERS TO WASSCE SC 2022 CHEMISTRY 3 PRACTICAL ALTERNATIVE A

1.(a) _ Volume of pipette used, V, = 25.0 cn?

Burette Reading Rough titre 1st titre : 2nd titre
Final burette reading (cm?) 25.60 32.80 26.40
Initial burette reading (cm?) 1.20 8.70 ! 2.30
Volume of Na, S,0, used 24.40 24.10 24.10

Average burette reading =24.10 + 24.10
2
Average volume of Na,S,0, used = 24.10 crP i.e. V, = 24.10 e

(b)) = Given C,=0.1moldm®;V,=24.10cm*;V,=25.0cm*;C,=?

2(a)

(b)

From equation: n, = 1

ng 2 : _
.. Using c,Vv, = n, = C, x 25 e
) CB;e Ng 0.1x24.10 2
C,=0.1x24.10 =0.042 mol dm?
A LA i

25x2 _ ]
Concentration of iodine in A=0.0482 mol dm

ii.i) mass in grammes of iodine indm3of A =molarity x molar of iodine

=0.0482 x 127(2)
= 12,2428 g/dm?
Test Qb;e_rvation Inferenc
C + 10 cm® of distilled water Sgltdlssolves _ ki C is soluble
5 o of C solution + NaOH Dirty green gelatinous precipitate Fez’_conﬁn'ned

insoluble in excess
Gas with choking smell evolves - NH,+ confirmed
A white precipitate is observed which 3042- confimeg—
is insoluble in dilute HCI

in drops then in excess

Solution from a(i) + heat

5 on? of Solution from (a) +
BaCl,,,, + access dilute HCI

i

o ——

Cation are — NH4;" and Fe*
Anion is = SO~

233

1 of iodine in’




3(a) Bubble the unknown gas through lime water. If the gas is carbon(lV)oxide, the lime water turns milky. Thg

other is definitely SO,
- (b) (i) H,: Collected over water in a gas jar by downward displacement at vya_ter. ]
.+ NH,: Collected through quicktime by upward delivery or dOanavrd'dlSplac‘afﬂe.nt arair.
" HCl: Collected by downward delivery or upward displacement at air.
(i) - H, is alighter than water or air.
- NH, is lighter than air.
- HClis heavier than air. - , :
(c) ) The method used in separating two miscible liquids: Distillation :
(i) The method used in separating soluble salt and insoluble salt: Fllt:?atll?r? <ojution, as compared

(d) KClis a salt formed from a strong acid and strong base; it q'sually re'mai.ns neu . > s
to AICI, which is salt from weak acid and strong base, that is alkaline in a solution, thus reacting with

acid salt NaHCO,.




