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1. Elements X and Y have atomic numbers of 12 and 16, respectively. Using dots (.) and

(3mks) l/

R~

crosses (x), show how bonding takes place.

m v,
BL"'CHL ‘wh‘mﬂx 5s ................

2. The table below shows elements of group X and group Y of the periodic table. The

elements follow each other down the group as in the given order. Group X have a valency

of 2.
Group X Group Y
Element P Q R K L M
Atomic¢ radius (nm) 14.0 19.5 19.7 52 7.9 18.2
Tonie radius (nm) 8.6 11.5 124 12.7 16.00 19.4

a) The atomic radii of elements in group Y are smaller than the corresponding ionic radii

for each element. Explain V‘f [ ();n;;
i . ns . Qining Clechma
Ihey..qerm. Q00 oy gainmg elecms s

....................................................

..... 7mc{m3’ve/ece1ﬂ@”@u/{m

.................................................

.........................................................................................................
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. The gra s :
3 graph below shows the behaviour of a fixed mass of a gas at constant temperature.

!

(Atmospheres)

Pressure

v

Volume 1n litres

a) What is the relationship between the volume and Ze pressure of the gas? (Imk)

b) 3 litres of oxygen gas at one atmosphere pressure were compressed to two atmospheres
(2mks)

at constant temperature. Calculate the volume occupied by the oxygen gas.

Chem 233/1 Joint Exams —March 2025 %
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. er the
. Study it and answ
4. The table below shows some properties of substances A, B and C Y

questions that follow.

T iical conductivity
: i int °C lubility in water | Electrica
Substance Melting point °C Solubility e ¥ s
Good
659 Insoluble Good
Poor
B 1620 Insoluble Poor
d
L5 ] 803 Soluble Poor Goo
Select substance
L. With a metallic structyre, (1mk)

................. A [

................................................

...........................................................................

IL.

.....................
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S, The diagram below is an energy level graph for reactants and products during a chemical
reaction,

C(s) + HIO(g) === CO(p) + Hi(p)

>

C(s) + H,0(9)

COg)~H (g

Ethalpy (H)

i

Reaction path

a) What would be the effect on the position of equilibrium if temperature is increased?

Ixplain. ) smk /
—l-pl%’a /ezuzé’éwm ...... 4 Q.a./.é/..é%{/f_./.; ..... ) /é

........... /éf/'(/({: [
— Since ffuz U&J[/ 7(32{(4//)7 AS @1%’7%03:77/(,

...............................................

.........................................................

b) How would a decrease in pressure affect the amount of hydrogen gas? (1'/2mk) /

r hydrogen wgold intreese
4 Ay ,

.....................................................

.............................................................
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: ollow
0. Study the reaction scheme below and answer the question that foll

Gas D
[ HZSO4 I\ Step 1 Colourless 0: ine s PN L lqllld E \
/ 160— 180°C | gas A Heat . \
LEthanol
Step II1
HCI
A\
%\QQ !
Product
B
/ Ethane
) N i
a) Name;
’ i/ -
L. ProductB: ...... C//O}’O Q%O/E) ............................. ("/amk)

L LiquidB: W‘”Le L /i ................ (/2mk)
b) Name the type of 1:eactions takj g place in ste r Iand II /

L Stepl:.......I>e I ( rauem. 7 Z ('famk)
. Stepll: ... A ddl /20”1!’ EQC.[T..OK’ ..................... (/mk)

elth on ond Hyol Ry er

........................................................................................................

.......................................................................................................
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7. Urea, (NH2)2 i
) ( )2CO, is prepared by the reaction between ammonia and carbon (IV) oxide.
2NHag) + Col(g) T (NHo)ZCan + Ha20y)
In one pr :
¢ process, 680kg of ammonia were reacted with excess carbon (IV) oxide. Calculate
th
1€ mass of urea that wag formed. (H=1.0, C=12.0, N=14.0, 0=16.0 and R.M.M of

ammonia =17
) P . L2y (3mks)

TR

= 72@010’003 /)_(laég

= 1200k Mre&, .....

8. The diagram below represents part of a set up used to prepare and collect gas N.

Carbon (IV) Oxide —
+ Gas N

Carbon (II) Oxide

Concentrated
Sodium Hydroxide

a) Name two reagents that are reacted to produce both Carbon (IV) ox'idey;%‘rbon (11
(1mk)

Oxm}féqﬂedf()lé gcrd (Orelc Qud)féec( @

.....................................................................................

........................................................................
.................................
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" . effect of
9. The diagram below shows a set-up which was used by a student to investigate the

electricity on molten Lead (II) Iodide.

AL Catlle s @

Molten Lead (1) Iodide

dB
r

) O

. Define the term electrolysis (Imk)

............................................................................................................

IIl.  Write the equation of the reaction at anode

........... 2:(’)/,3(9)/7‘28

................................................................................
............................
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10.The table below gives some properties of gases X and Y.
Gas

Density Effects of HaSO4q) Effects of NaOHyq)
X : ; =
Lighter than air Reacts to form a salt Dissolves without reacting
Y ] : Tt all. -
L\ Heavier than air Not affected Not affected
a) Describe how you obtain a sample of Y from a mixture of gases X and Y. (2mks)

s T muctel  of gases X ond )|

11.A white solid M was heated. It produced a brown gas A and a colourless gas. The residue

left was yellow after cooling.

I.  Name a§esAand B. ‘,/ (2mks)
 Mikogen ().0xde /. NOy  aept o
g3 el gy
B... @)/,%«m//% .....................................................

IL. Writeaa balanced chemical ecgtion for the decomposition of solid M | (1mk)
..... QOMNG,) =2 L8051 1 Gy (D)

...........................................................................................................
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; ite precipitate which
12. Aqueous ammonia solution is added to a colourless solution Y. A white precip

10

dissolves in excess ammonia to form a colourless solution P.
a) Identify;

L

The Cation present

.................................... 0% ool

B T R T Ty TIEL] esesecssevecarsrees
. coee
. Tesecevernacans

.................

............................................................................................

...........................................................................................................

13.Below are pH values of some solutions.

Solution | Z Y X \%Y
BH 6.5 13.5 2.2 7.2

Which solution is likely to be
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IIl.  Substance V reacted with both solutions Y and X. What is the nature of V.

.................. Amphotse " o

..................
...........................................................................

14.When 0.6g of element M was completely burned in oxygen, all the heat evolved was used
to heat 500cm® of water, the temperature of the water rose from 23.0°C to 32°C. Calculate
the Relative Atomic Mass of element M given that the specific heat capacity of water is

4.2Jg K, density of water is 1.0gem™ and molar heat of combustion of M is 380KJ/mol.
' (3mks)

Heal chgnp = 200 X 4:2X1 e ).@.Q.%ﬁ?.m:«)é)vés

................................

/00O [M = ‘/)(ooé,/izf

15.Naturally occurring magnesium consists of three isotopes: 78.6% Mg, 10% Mg and

26Mg. Calculate to one decimal place, the relative atomic mass of magnesium.  (3mks)
E Mt .
Rt 25:6.020) LU0 XRED #(IY 1280 O,
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od starting with copper A\

16.Describe how a solid sample of copper (11) carbonate can be prepar

metal. 1/1’7,
~Heo! The (o melz

-F é’%véé/%m Cu !
j{ .............. )é»d' dﬂd ﬂ

17.Solid A forms a mixture with liquid B. State two properties of substance A that would make
(2mks)

decantation the method of choice for separating the mixture.

.......... — Insolrble 1~ O
...................... VLUt

18.The structure of ethanoic acid

H O

|/
H—-C-C

I\

H OH

a) State the number of electrons used in bonding in a molecule of ethanoic acid.  (1mK)

............. 7X2:/‘f€/€é/ﬂm>/ O
/

.........................................................................
............................
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(R]

b) Give the name of the following organic compounds (2mks)
. CHh ('{ll CH-CHL - CHh
CH CHh

.........................................................................................

19. Hydrogen and bromine react according to the equation.

H:?tgl + Br?tgl - 2HBr.g|

Use the bond energies given below to calculate the heat of formation of hydrogen bromide

Bond Energy (KJ/mol)

H-H 436

Br - Br 192

H - Br 368 (3mks)
RONDS  BROKEN LONDS  JopmeD

i ﬁg(yﬁ/-ﬁj); i @

....................................
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14 )

20.When sulphur is heated in a boiling tube in the absence of air, the yellow crystals melts e

a golden yellow mobile liquid at 113°C. The liquid changes at 180°C into a dark brown

us liquid.
(1mk)

liquid that is very viscous. Heating at 400°C produces a brown less visco

a) Draw the molecular structure of sulphur in the yellow liquid.

21. A hydro carbon contains 80% Carbon, and its Relative Molecular Mass is 30. Calculate its

molecular formula (C=12, H=1) (3mks)
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22, Describe a chemical test that can be used to distinguish between aqueous solutions of sodium
(3mks)

carbonate and sodium hydrogen carbonate.

23. For each of the following experiments, give the observations and the type of change that

occurs (temporary physical or temporary chemical).

Experiment Observation Type of change

A few drops of water are . o

added to small amount of [
anhydrous copper (ii) C/ZQVZ QJ/Z/%Z?/” / C [LQ iml C 4/ 24
Wik fo bloe |~ Lhang |

sulphate
A few crystals of iodine are L~ o

, 'Y —
heated gently in a test tube /) u ]/ le VOP g 1// / @em / a Yy _j

Chem 233/1 Joint Exams — March 2025
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24. The set-up below shows the catalytic oxidation of ammonia in the laboratory.

( J.’;J‘J . ~Glass rog

Ouygen
_‘—'\
I 7
"} 2—5: Mot platnum
4 % wire
:’
/ ?
/ 3 \\
/ \
II 1
/
/ - N—
\ 2 Ao
{ \
4

— (2mks)
B /@//9/@5’70”7 ------- lre. QQ_/.‘@U_:S ............................
%40 Lhe. delocen ammoma and gaiggen on
M Susnce o plhbm i axofeimiet

@
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(b) In an experiment to determine the solubility of solid Q in water at 50°C, the following

data was obtained.

Mass of empty evaporating dish = 46.5 g
Mass of evaporating dish + saturated solution - 62.5 8
= 504 g

Mass of evaporating dish + dry solid Q

Use the data to caleulate the solubility of solid Q.

..............................

.......................................................................

Mass o Solvent= 1b—3:1
=]y 25
26. The rate of a reaction depends on the concentration of réactants, temperature, and possibly 2
as added to 100cm’ of 1M HCL. The hydrogen evolved

catalyst. A piece of magnesium ribbon w

was collected and its volume was measured after every 30 seconds. Draw g set up to represent
(3mks)

this information.



https://v3.camscanner.com/user/download

18

; p - ethanoic
27. In an experiment, a student put equal volumes of mixtures of ethanoic acid in water and

53 3 i ium
acid in hexane in two test tubes as shown below. In each test tube, equal amounts of solid sodi

hydrogen carbonate were added.

) ( \ /

Mixture of

_____ ethanoic acid and — Mixrture of ethanoic
e e Bete 3 acid and hexane
. . Crafig’
®— Sodium ’i. Sodium
ryd.‘;-ogen hydrogen
arbonate carbonate

Test-tube 1 Test-tube 2

(a) State the observation which was made in each test-tube I (Jmk)
.................. Lo e@ﬁeascen*&(/\ém |

...........................................................

...................................................
-------------

QS Mo (é' EALER
THIS IS THE LAST PRINTED PAGE.
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