2. The brown ring test is used to detect

=

- Which of the following metals react

- The solubility of a solid in a liquid is
increased by A. decreasing the tem-(25.

. The addition of charcoal to a filter
bed in a town water supply is for the|26.

Which of the following produces ef-
fervescence with sodium hydrogen

carbonate? A. Ethanoic acid B. Ethane|17.

C. Bromine water D. Propene
What are the separation techniques
mvolved in obtaining pure alum from

powdered mixture of alum and sand?|18.

A. Magnetic separation and centrif-
ugation B. Dissolution, filtration and
crystallization C. Distillation and
chromatography D. Sedimentation and

0SMosis 19.

What are the constituents of permal-
loy? A. Copper, zinc and tin B, Nickel
and iron C. Copper, silver and manga-

nese D. Copper, zinc and manganese |20.

What is the colour obtained when
starch iodide paper is introduced into

a jar containing chlorine? A. Red B.[21.

Biue C. Purple D. Blue-Black

The only factor that affects the internal
cnergy of an ideal gas is A. pressure
B. temperature C. volume D. number
of moles

The element X that can combine with
~xvgen to form an oxide of the form
%0, is A. sulphur B. fluorine C. chlo-
=== D. phosphorous 1
s st on the surface of)a metal sheet
suntams A. FeO B. hydrated Fe,0, C.
i!_wirate F3304 1B} FeCO;

= the food processing industry, the

separation technique used for analyi-|22.

ical purpose is A. crystallization B.
distillation C. chromatography D. cen-
trifugation

An example of a solid-gas mixture is

" A. smoke B. foam C. fog D. mist 23,
. Which of the following will dissolve

In water to give a solution with a pH
greater than 7? A, NaCl B. Na,CO; C.
Na,S0, D. NaHSO,

with water at the fastest rate? A. Calci-
um B. Magnesium C. Sodium D. Iron

the presence of A. nitrate ions B. sul-
phate jons C. chloride ions D. phos-
phate ions

perature B. increasing the pressure C.
increasing the surface area of the solid
D. decreasing the volume of the sol-
vent

purpose of A. removing heavy metals
B. removing bacteria and viruses C.
removing chlorine and organic com-

pound D. softening the water, 27.
25. The reaction between ethanol and

phosphorous (V) chloride produces
A. phosphorous (III) chloride B. phos-

phorous (V) oxide C. phosphorous|28.

oxychloride D. phosphorous (III) ox-

ide 29.
1&. The dominant intermolecular forces in

ethanol are A. London dispersion fore-

es B. Dipole-dipole forces C. hydro-
gen bonding D. ion-dipole forces
The method suitable for separating
suspended particles in a liquid is A,
distillation B. filtration C. magnetiza-
tion D. Crystallization

The purity of common salt (N aCl) can
be determined by A. measuring its
boiling point B. measuring its density
C. measuring its melting point D. mea-
suring its solubility

The IUPAC name for the compound
HOCH,CH,CH,0H is A. pentan-1,
2-diol B. propan-1,3-diol C. pro-
pan-1,2-diol D. 1,2-dihydroxypropane
The purest form of natural water is A.
spring water B. river water C. lake wa-
ter D. rain water

What is the main difference between
empirical and molecular formulae?
A. Empirical formula shows isotopes
while molecular formula does not B.
Empirical formula shows the simplest
whole-number ratic of atoms while
molecular formula shows the actual
number of atoms in a molecule. C.
Empirical formulae are used for ionjc
compounds while molecular formulae
are used for covalent compounds D.
Empirical formulae are used for gases
while molecular formulae are used for
solids

Which of the following bond types
involves the transfer of electrons? A.
Hydrogen bonding B. Ionic bonding
C. Covalent bonding D. Dipole-dipole
interactions

What is the significance of the equi-
librium constant (X)) in a chemical

reaction? A: It determines the type
of catalyst used B. It determines the
bond types in the reacting species C.
it determines, the concentrations of the
teactanis and products D. None of the
above

. What is the term for the minimum

amount of energy required for a_.chem-

ical reaction to occur? A. Activation 1

energy B. Ionization energy C. Disso-
ciation energy D. Kinetic energy

What is the term for the amount of]
heat energy required tc raise the tem-

perature of a unit mass of a substance 2

by 1 °C? A. Specific heat capacity B.
Molar heat capacity C. Latent heat D.
Heat of fusion.

The most suitable method for separat-
Ing a mixture of ethanoi and water is
A, filtration B. distillation C. sublima-
tion D. chromatography

The molecular formula of a compound
with an empirical formula CH,0 and a
molar mass of 180g/mol is A. C;H,0,
B. C(H,,Q C. CH,0 D. C,H,0,

The hybridization of carbon in ethene
is A. sp B. sp2 C. sp3 D. sp3d

Which of the following elem-is a2z
the highest electronegativity” 4 Sud:|
um B. Fluorine C. Carbon D. i< i
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32.

33.

34.
35.

36.

37.

38.

39,

40.

»

5.

Which of the following is exothermic?
A. Melting of ice B. Dissolution of
ammonium chloride in water C. Com-
bustion of methane D. Evaporation of
water

- Determine the pOH of a solution of

H,SO, whose concentration is 0.001/
A 11.3B.2.7C. 14 D. 3.54

. Which of the following halogens is the

least reactive? A. Fluorine B. lodine C.
Chlorine D. Bromine

In the electrolysis of dilute H,SO,, the
gas produced at the anode is A. hydro-
gen B. sulphur (IV) oxide C. oxygen
D. hydrogen sulphide

Which of the following gases can be
collected over water? A. HCl B. NH,
C.CO,D. ClL, 3

The main ore of aluminium is A. Ga-
lena B. Bauxite C. Haematite D. Mag-
netite

Which of the following reactions is
redox? '

A. NaCH + HCl — NaCl + H,0

B. 2Mg + O, — 2MgO

C. AgNO, + NaCl — AgCl + NaNQ,
D. CaCO: — Ca0 + CO,

The number of unpaired electrons in a
ground-state nitrogen atom is A. 1 B
2C.3D.4

The bond angle in methane is A. 90° B,
109.5°C. 120°D. 18¢0°

Which of the foliowing is noi a proper-
ty of transition metals? A. formation of
coloured compourds B. High mejting
points C. Low density D. variable ox-
idation staies

The correct order of increasing boiling
points for the following compounds is:
A. CH,<C,H<CyHe<C H,,

B. C4H4<C3Hy<C,H<CH,

C. GHg<CH.<CH,;<CH;

D. C3Hg<CH,y<CH,<C,H;

2024 CHEMISTRY
STRUCTURED QUESTIONS
SOLUTIONS
A: Just like any other acid, ethanoic
acid reacts with carbenate or hydrogen
carbonate t¢ give an effervescence of

CH,COOH+N2HCQ, - H;COONa+H,0+00,
B: Alum is soluble in water while sand
is not. So, dissolving the mixture in
water, filtering and crystallizing can
separate alum from sand

B: Permalioy is a nickel-iron magnet-
ic alloy, composed of approximately
80% nickel and 20% iron. It is known
for its high magnetic permeability

D: Starch iodide paper tumns blue-

black when exposed to chiorine gas.
This is a common test for detecting the
presence of chlorine gas.

B: The internal energy of an ideat gas
is a function of its temperature only.
Thisis. fuiociamental principle in ther-
meody o

o N



6.

10.

11.

i,

4.

15,

16. C

17.

- form sulphur (TV) oxide (S0,), which

. C: Increasi

A: Sulphur combines with oxygen to

is an acid anhydride. So, the element

X is carbon. Another element that fits

this description is carbon, it forms

CO,, another acid anhydride

B: When iron reacts with o and

water, rust is formed. Rust is hydrated

iron (I} oxide (Fe,0;. xH,0)

C: Techniques like high-performance

liquid chromatography LC) and

gas chromatography ( are com-

monly used to analyze fmd compo-

sition, detect contaminants and deter-

mine nutfitional content.

A: Smoke is a solid-gas mixture, con-

sisting of solid particles suspended in

a gas (air).

B:

- NaCl and Na,SQ, dissolve in water
%ﬂ produce a neutral solution (pH =

- NaHS0, dissolves in water to pro-
duce an acidic solution (pH < 7)

- Na,CO; dissolves in water to pro-
duces an alkaline solution =T

C: The reaction of sodium with water

is really violent. It reacts with water in

a him exothermic reaction, releas-

ing gen gas and producing sodi-

um hydroxide solution.

A:

The brown ring test is a chemical test

used to detect the presence of nitrate

ions [ND;} in solution. It involves

adding FeS0, and H;S0, to the solu-
tion, which produces a brown ring if]
nitrate ions are present.

the surface area of a sol-
id {(probably by grinding) allows more
particles to come into contact with the
solvent, making it easier to dissolve
C: Activated 1 is often added
to filter beds in water treatment pro-
cesses -to remove chlorine, organic
compounds and other impurities that

can affect the taste and colour of the
water.

C:

The reaction between ethanol
(C,H;0H) and phosphorous (V) chlo-
ride produces chloroethane (ethyl
chloride), phosphorous oxychloride
and hydrogen chloride.

The balanced equation is:
C;H;,GH+PC15—*C1H4CI+PDC]3+HE]

Ethanol is a polar molecule with a hy-
droxyl (—OH) group, which is capable
of forming hydrogen bonds with other
ethanol molecules. Hydrogen bonding
is a strong intermolecular force.

B:

We can separate suspended particles
from a liquid by passing the mixture
through a filter. Thefilter traps the sus-
pended particles, allowing the clear
liquid to pass through

lﬂ.C

megunty of a solid can be deter-

by measuring its melting point.
A pure solid melts at a sharp, defined
temperaiiuré of OVEr a namow tempera-

19,

Hl

28. B

. Dz
Rain water is considered the purest|’

21.

23.C

. Al

. B:

29,

ture range while an impure solid melts
over a wide temperahuwe range,

B:

The IUPAC name of
HOCH,;CH,CH,0H

is propan-1, 3-dicl

form of water. It is formed through the
earth’s water cycle where water evap-
orates from the oceans, condenses into
clouds and precipitates back to the
earth as rain. This process distils the
water, removing impurities and min-
erals, resulting in very low levels of]
(ﬁmtamiuants

Empirical formula shows the simplest
whole nmumber ratio of atoms while
molecular formula shows the actual
number of atoms in a molecule. For
ingtance, the molecular formula of
benzene is CgH; while its empirical
formula is CH.

Bi‘

Ionic/electrovalent bondmg involves
the transfer of electrons between at-
oms, resulting in the formation of jons
with opposite charges.

The equilibrium constant reflects the

ratio of the concentrations of products

to reactants at eqﬁlhhrium. A high K¢

value indicates that the products are

Fresem in greater proportion while a
K¢ value indicates otherwise

Actwatlon energy is the minimum
amount of energy required for a chem-
ical reaction to oceur. It represents the
energy barrier that must be overcome
for the reaction to occur.

The specific heat capacity of a sub-
stance is the amount of heat energy
required to raise the temperature of a
unit mass of a substance by 1 °C.

B:

Ethanol and water can be separated by
distillation because they have different
boiling points. Ethanol boils at 78 °C
while water boils at 100 °C.

‘With an empirical formula of CH;D
the empirical formular mass
=30g/mol. .
To get the molecular formula, we mul-
tiply the ratio of the molar mass to the
empirical formula mass by the empir-
ical formula:

180gmol™

30gmol™

Thus, the molecular formula
= [Cﬂiﬂls CeH,304.

In ethene, each carbon atom forms
three sigma bonds. There is also a Pi
bond, leading to sp? hybridization,

31.

32.

where one p-orbital remains unhybrid-
ized. i

B: ]

Fluorine is the most electronegative
element (of all known elefnents?}

216
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30. C:

All combustion processes are exother-
mic same is true for all neutralization
reactions.
A:
H,80, - 2H"+ S'Cﬁ"

1 2
Then,
[H*] =2 = 0.001M

=0.002 M

pH = —logls ™ =2.69897

pH+pOH = 14

pOH =14 —2.69897 =11.3

B:

Reactivity of halogens decreases down
the group due to the decreasing abili-
ty to atiract electrons. Fluorine is the
most reactive while iodine is the least
reactive.

33. C:

In the electrolysis of dilute H;50,, ox-
ygen is produced at the anode while
hydrogen is produced at the cathode.
40H — 2H,0 + 0, + 4e”

At the cathode
2H' + 2¢- —H,

e 2

CO, is only slightly soluble in water
and can therefore be collected over
water, unlike highly soluble gases like
HCI and NH,;.

. B:

Bauxite (Al,O; , nH;0) is the primary
ore from which aluminium is extracted
{thmugh electrolysis).

In the reaction, magnesium is oxidized
and oxygen is reduced.

;N =1s*2s%2p} =E|I.] 1]111]

Is 25 2p,2p 2p,
B: _
Methane has a tetrahedral geometry,
where the bond angles are 109.5°. The
hybridization of the carbon atom is
sp*.

. C:

Transition metals are generally dense
and have high melting points, they
exhibit variable oxidation states and
form coloured compounds.

40. A:

As the number of carbon atoms in-
creases in alkanes, the molecular mass
increases, leadmg to stronger Van der
Waals forces and higher boiling point



