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MARANDA HIGH SCHOOL

Kenya Certificate Of Secondary Education
THE 2024 MOCK EXAMINATION

233/2 CHEMISTRY PAPER 2
. June, 2024 TIME: 2 Hrs
Name: MlC’L ......................................... Admission NO: ....vvvvvnnen.
. 233/2 - CHEMISTRY
Stream: ............. vevnenenen Signature: . < Friday, 7" June, 2024

Instructions

8.00-10.00 Am

(a) Write your name, admission number, date, stream and signature in the spaces provided above.

(b) All answers must be written in the spaces provided in the booklet.

[OFEN0)
E;% (c) This paper consists of 9 printed pages with 25 questions. Candidates should check the

question paper to ascertain that all the pages are printed as indicated and that no questions

are missing

(d) Candidate should answer the questions in English

FOR EXAMINERS USE ONLY
Questions Maximum Score Candidate’s Score \
1 10 \
2 14
3 12 W
4 08
5 13
6 14
7 09
TOTAL 80
- o
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1. The table below shows elements with their atomic numbers, mass numbers and their melting

points. Study it and answer the questions that follow. Letters do not represent actual symbols of

the elements

Element B |[c |Dp E [F |G [H ‘—lﬂdvj'_* K |
Atomic number | 7 s (1o |15 |2 |9 6 |16 12 |1 i
Atomic mass | 14 6 (39 (31 |4 |19 |12 [32 24 23
Melting point " . 637 |44  |-272 |-223 |vary | 113 | 669 —9%:
(a) Select two elements with oxidation state -2 (1mark)

—

(b) Which element represents

(i) The most powerful oxidizing agent? (1mark)

TSSOSO € T 7400 TN L

(i) The most powerful reducing agent? (Imark)
\ -

(c) Which element has the higHiest ionization energy? Explain M (1mark)
FY ¥ e , ‘ d ol
JHos e 93“\(\“15\(\ A ¢74 ....v.wA;s.o....qn. N Jf lo.}_&

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

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

................................................................................................................................
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(D) Using dot (*) and cross (X) diagram, show the bond between B and J (2marks)

(2) Explain why the melting point of K is hi

..... 4 “\a.\ Os.‘.\.&mo“ er RYor
..... me’h\\\\(.\aonol,

2.(a) State one factor that should be considered when choosing a fuel for cooking (1mark)

......... =\ ’\ \3\“&\:\&“ TN
of | Ty
. e.. ... kxanspsdekisn . &él% / 3@
sl ‘& O*Dm e y - Co
\Y

(b) The dmunm bel

represent$4 set-up that was used to ﬁetemnne the molar heat of

combustion of propanol.
Thermometer

Metallic container

IHIN!
N
HL

(|

——— Water

| 20

During the experiment, the data given below were recorded;

Volume of water = 460cm®

Initial temperature of water = 25°C

Final temperature of water = 47.5°C

Mass of propanol + lamp before burning = 127.5g

Mass of propanol + lamp after burning =123.0g

233/2: Chemistry PP2 — Theory ©The Maranda High School

&

1



Calculate the;

(i) Heat evolved during the experiment

LJ/Kg/K) (2marks)

T

(Density of water = 1g/cm®) specific heat capacity of water =4

—_—

----------------------------------------------------------------------------------------------------------------------------

qn

(ii) Molar heat of combustion of propanol 2marks)
..b./.\.é.».\s.-.\...9&..C5H7.Q.l'i:-‘.-..it;§.>.-.{..o..-..o.. ot AR

2~
~Ve SFSn mc}]m‘é{.gf

(iii) Write the thermo-chemical equation for the combustion of propanol

(¢) On the axis, draw an energy level diagram for the combustion of propanol (2marks)

A &

—

Ca W08 + 9 O9]

Energy

Aw=-579-6k3 lme\-"/’:ﬁ

-LLS_CQMOHY& =

Reaction pathway
(d) Name the heat change represented by AH in the process represented below.
Nags) > Nag) | AH = +ve (1mpark)

Lt\tbee[’_,n‘mk\fj .................................................................................

233/2: Chemistry PP2 — Theory ©The Maranda High School



5
/" (e) (i) Define enthalpy of formation of a substance. (Imark)

Enﬂm.‘ ..... Q,\mmc e,....’.ﬂ.mt.....Q.CLuL&....w.‘.mn..ct_m&....m.ola | of..4... Suladunlk
R - %&&%\Eu&hm*e\mmh ................. 5 .................
(ii) Given that ‘ CH“W J““““A C““‘“““D

AHY (C4 Hio) = -125KJmol ™"
AH(COzg) =-395 KJmol™

AH % (H200)) -289 KJmol!

Calculate the molar heat of combustion of butane (CsHjo)

(3marks)

..................... ACE AT, D Culip®n

N x-2¢

.......... L\-GOi(S)‘g*lO“ _

........................................ :)—\25.:—?:015" “3 5

e DW= = 3025125 )

= -2 ™M

(f) The atomic numbers of Li and K are 3 and 19 respectively. S —
Li'g+(ag) —> Li'ay AH; =-519
K'g+@) —* K AHy =-322

Study the equations above and state why AH3 is larger than AHa. (1nark)

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

l\(-\(v\ '\\&.\ ...... ; MﬂK- .......... ]-:

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

................................................................................................................................
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) The scheme below represents the manufacture of a cleansing agent.

- NaOHg) ¢
Conc, ' ¥ Cleansing
( ) > ( ) SOH
R—<:/\ HaSOy4 R Q I agent B

i) Draw the structure of B and state the type of cleansing agent for which it belongs.

Structure

(1 mu_rk)

ii) State one disadvangage of using B as a cleansing agent. (Imark)

....Ex‘mmz.. .N.‘?n:.]o.(@pé‘dqh\&(}mm...(Vq“uk..Rnyi.rnnnla‘t):@@
b). The list below shows the formulae of some organic compounds. Use letters Ti to Te to answer the \M‘K

questions that follow.

T1 — CH3CH2CH2CH,CHj3 T4 — CH3CH2CH,COOH
T2 — CH3CH2CH2COOC;,H;5 Ts — CH3CH2CHCH:
Ts — CH3CH,CH>CH>CH,0OH Ts — CH3CCCH3

I Select two compounds which:

(i) Are not hydrocarbons (Imark)
— - — —
oy 2@ 10K Chied ... T
S P O P L bied))........0
(ii) Would decolourise both bromine water and acidified potassium manganate (VII). Imgek)

................ T 5““01—\-6 Qs(u“ ?o:\ e
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/ IL.Select a compound which would produce bubbles of a gas when reacted with sodium carbonate.

() (i) Identify the compound that is likely to undergo polymerization. Give a reason for answer. Using

two molecules show how polymerization occurs.

I. Compound (Imark)
RV, LBV e )

II. Reasons (Imark)
/ ................. T
.................... almx‘o\e\)or\(l mi\ vosshmded Vo
111 Polymenzatlon (1mark)

ST S R B 2.8 [ A

c=Cyc= C2 Ok 1
.............. \!‘\‘_“ Q‘LQJ;L
(i) Name the process by which ro‘mpou\;}i T2 is formed anéN entm the coMom at wer used to
form it.

I. Process \/ (1mark)
t&‘nn \S‘ Cu‘b oQ.

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

II.Compounds

ak)_
gv&mo& amcl.....ax\Ol eﬁﬂnﬁ\/'&be& ............................. sé.

.........................................................................................................................
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~ 4.The set up below can be used to prepare a gas without heating. This occurs when substance M reacts

with solid N.

D{_‘j‘"&" ‘
Colleckin~)
ekl

| HClo)

——

- A }%ﬁn(
W) Aﬂau

a) i) Complete the table below giving the names of substance M and solid N if the gases generated m

Substance M

Solid N

g )
hydrogen chloride and Sulphur (IV) oxide. ‘3 -—-(?mar ks)

Hydrogen chloride Sulphur (IV) oxide

5 X%
Substance M| Contenomdon) &ukehun'c Wjoud D \Qﬁot\\lmg\/au
Vi mten

B Sodium C\'\\O\:\A\z‘ Retk &‘KV’V' Co:;mgc ‘s;x‘fn ,‘:;:tj E% 1 = -

ii) Complete the diagram above to show how a dry sample of hydrogen dHoride can be

(3m;n_'ks)

iii) State and explain the observation that would be made when hydrogen chloride gas is bubbled through

a solution of lead (II) nitrate. (Zmarks)
..... IAH&.....‘J@.‘;& 3......(%&(\9 C\'l‘(moll/S«'md\
......................................................................................................................... .

S ————

iv) Concentrated hydrochloric acid is used for removing oxides from metal surfaces (pickling). Explain

(1mark)

why concentrated nitric acid cannot be used for the same Purpose
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" 5. 1) Use standard electrode potentials for elements A, B, C, D and F given below to answer the questiong

that follow.

E9(Volts)
A +2e" — A -2.90
B* g +2¢"— B -2.38
Ctag +e — %Ca g 0.0
D*ag) +2¢"— D +0.34
YoF2 ) + € — Flag) +2.87
a) Identify the strongest oxidizingdgent (1 mark)
\ Lare
.................. Fl(s) e T e

b) Which two half-cells would produce the highest potential dlfferenc whg'p f/)zj?yme - Imark)

\\“\5 e\l e A qml\:l/l

¢) Draw a labelled diagram of the electrochemical cell that would be obtained when half-cells above (b) is

p—

formed. Show the direction of the flow of electrons. (3 marks)

e

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

.......................... AT q. ]Snmww\‘vq&
d)’Ca 'i'a@se 6(§n

value of the electrochemical ¢

—w:z%*Haﬁ‘D ....... ¥ B: 1IN 2=

. |4
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/ e)Is it advisable to store a solution of a nitrate of D in a contai { me 2vplai (2mark
2 ql ainer of metal B? Explain. s)
/ Ot &»——-DD&*?{F

IT) During the electrolysis of aqueous copper (II) sulphate using copper electrodes, a current of 0.2

amperes was passed through the cell for 5 hours.

1)Write the ionic equation for the reaction that took place at the anode. (1 mark)

R G O N AT TR - Loni

ii) Determine the change in mass of the anode which occurred as a result of the electrolysis process.

(Cu=63.5, 1 Faraday = 96500 Coulombs)

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

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

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

6.(a) Define the term solubility | (1mark)

[ 0 IS, Y QYAJ\—(rE,' ............. _l_
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(b) (i) Complete the table below by calculating the solubility of KCI in grams per 100g of water (3marks)

| Mass of KClg - 20 |20 'izo 20 |20 T20
| | | |
' Volume of water (em') - 00 450 1500 | 55.0 |60.0 | (,5':(‘,""'1
| | | | |
‘ . | ‘:
PN S [ SE S S S—
- Temperature at which crystals first appear ("C) | 77.0 | 56.0 i 40.0 26.0 | 150 | 8.0 |
! | i | 1
L | . | R P B =
' Solubility in g per 100g of water i l ! x , W \@ ‘,9( | 2
l 7| . N
50.00. Aq-quio-ooLséséé'543917’

(ii) On the grid provided, Plot the graph of solubility in g/100g of water (y-axis) against temperature

(x-axis) (3marks)
1
L &
o 3 T
[ 5 _’C
s » ‘
4 %

)

\o
tr

1
& o

..
[
1
i
1
i
}
1
)
1

1
L
1
L)
i
1
1

1
1
L)

|
1

1
!

|

——

(
L

&)

<SO"L " ill’.\.l op K

I
1
Yoy 1 -
AR A3 s Hela HEI3 116 3O
! ] {

RMpe m °C .
C -
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(i) From your graph determine solubility at 50°¢ r (1 mark)
..................... *Q'Q‘) '!'_ ‘\00 oy H
--------- 1.4 l1009 L S —

(iv) I a saturated solution of potassium chloride is cooled Imnl_El"(' to 10°C, What mass of the crystals

would be obtained? (4Ln.ark|)

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

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

----------------------------------------------------------------------

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

------------------------------------------------------------------------------

---------------------------------------------

..........!.Qn....Ex.ch.anﬁe... /| Voo

(ii) Thegbove system eventually lack the ability to soften hard water. Explain how it can be reacti 'ateg;
3y ?ﬁg‘& ’, %“ij iW c%j&}ﬁrﬂ which Mckmax ’LN% rd'S%
) [ W : o e :

OR.: pa&&i%?“q» .................. £ ‘C\%g’fWNMQ&EquQ& )

Cha
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iii) Stat bmed fh e
(iii) State any advantage of hard water (Imark)

..... Dy ok, o\\m\ \Smieam " @}&&)

7.7Th % bedin
e scheme below shows vgpbus reacnons starting with hydrogen and nitrogen. Study it carefully and

answer the questions that follow.

Hydrogen Nitrogen
Catalyst
W Step I
Dilute Copper (II) oxide
Salt P < Ammonia > Gas Y +solid Q
sulphuric acid
talyst
Step II Oxygen (catalyst)
water
L Step III
Colourless gas X + < Heat Nitric acid ep 5| Copper (1) nitrate
other products : Copper metal
Step IV Aqueous
P potassium iodi
\

Iodine, nitrogen
oxide + water

i) G1ve one condition other than the use of a catalyst that would favour reaction in step L. (1 mark)

.......... rbut.. 2 .......&50..@.....(..&@@.. ..—....5ooc3 TR

J ..........................
She Jp=.. ? N\num-ﬁkbclwm ...P\u\\num] Nichvome . v L

...........

=
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