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MOKASA II EXAMINATIONS 2025
CHEMISTRY PAPER TWO

Instructions to students:

Write your name, admission number and class in the spaces provided.
Answer all questions in the spaces provided
This paper consists of 12 printed pages.
Candidates should check the question paper to ascertain that all the pages are printed as
indicated and that no questions are missing.
Candidates must answer all questions in English

Question Maximum | Student’s
Score Score
1 11
2 13
3 10
4 13
5 11
6 09
7 13
TOTALS
80




1. The tablo below shows part of the Periodic Table. The letters used are not the actual symbols of

clements. Study and uso it to answer the questions that follow.
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i. Name the family in which elements R and elong.\ (1 mark)
.....A\.m\m.@ ...... o Mebald o N

ii. Write down the formula of the compound formed when S and T react. (1 mark)

........... TS oo Al N

iii. = Compare the atomic radii of U and Y. (2 marks)
—
ek 0. sioaller G 2 PO
T..ha\s.....mD:(.e....Pwiaas.....hm.(ﬁ....&ma?!...D.’.\@L.\fa‘(.. oo \tmaa ..
iv. What name is given to the elements found in the shaded region? (1 mark)
........ TT l‘tLOV\MQ.J"Pv"?\,/l
V. State one use of glement Z. (1 mark)
- lb...o.\.fghr.\c\rf.!f.?@(.&;...Lghf..@.db.s. ............ \,/‘ ....................................
vi. Identify the strongest reducing agent ........ U .......... l/l - (1 mark)
vii,  Compare the boiling points of S and P. (2 marks)
phc“ ...... hie }}f’.(.......l?\.'?s.s’z\j ...... ) W\J(HWW\V’ .........................
\Dhé\é ..... }a.@.@c ...... i 9].(%(.«\\.9.5....}.\?:(\..(@ ..... mom....\lm J ....... ?‘ﬁbé ....... res.....
viii.  Write an equation showing h.Fw an atom of T forms a stable jef. (1 mark)
> -
............... L2 Lo 28 v i)
ix. Element Q has atomic number 15. Indicate its position on the grid. (1 mark)
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(a) Use the standard reduction potentials given below to answer the questions that follow.
Half —cell reactions E'(V)
B g + 2¢ —_— B s - 0.44
—
A2+(nq) + 2e —_ A (S) - 0.76
—
Cz (aq) + 2e ZC(nq) +0.54
—
2E ot 2¢ m——— E: @ 0.00
—
D* g + e — D s -1.66
—
@ Identify th€ strongest oxidizing agent. Give a reasom (1mark)
....... CJH"G\EJW\emoSY thve. £ value: ...
(i)  Arrange the elements having the negative standard reduction potentials in order of
g P
increasing reactivity. (2 marks)
(iify Calculate the e.m.f of a cell formed by combing the half-cells of B and D. (2 marks)
@)
1,36

(v)  Draw an electrochemical cell represented by the cell notation Ay / A** (4q) / (B” /B
agf

(3marks)
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(vi)  Draw a well — labeled diagram to show:i

ow a spoon made of D is electroplated
using A.

(3marks)

(b) Determine the oxidation state of Mn in MnOy4

o Mata9=7) YM X i

Mn - 8 = -1
3. (a) Consider the reaction below alr equilibrium .

Bryg+Hi0py ———— 2H'uq+OBriq+Br g
T —
(Orange) (Colourless)

State and explain the observation made when sodium hydroxide solutien is|added to the equilibrium

mixture (2marks)
....... I.\c\.@.....@r.w».m.....C.Q\@.%r.....qfe.c?!gé.. o betomes. . loulless.
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(II) The flow chart below shows some of the proces Ynvolved in the large-scale manufacture of
sulphuric (VI) acid. Study and use if to answer the questions that follow.

Solid C

l

. Gag/, Liquid i
Gas M——> Chamber |Sulphur (V) oxide | chamber Ay A tAbsorptmn —> Concentrated
" > > ower .
Y L sulphuric (VI)
T acid
Gas M
i) Why is the process referred to as Centact Process?, ; 1 mark
e (ORI O °i ...... L 0,..05..9008...1N . 0 ey
Lontack. i e Catabget. M e
(i) Identify . (2 marks)
Solid C.....5M hWZV\c&\S{f\\wge ...... Coppa .. Saphnt i Sonmsny -
Gas M........~0\. Y ettt e e e e e e e e e e e ST . SO
GasLu....... m\ﬁhmc.@.l)....‘?.m‘ae..- ...................................................
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4. (a) In an experiment to determine the heat of methanol, a student set-up the apparatus as shown l /

(iif)

................... H aaa,df‘“;@u%ﬂ'\ SD O T

(iv)  Other than recycling, desc /lbc how pollution can be minimized in the process,

|
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(v) 15,000 litres of suphuric (IV) oxide is reacted in chamber Y. With an efficiency of 80%
determine the final mass of sulphuric (VI) acid produced in A3 marks)

(MGV=24 L, H=1, $=32, 0=16) ) MﬂM?f H,w
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below. Study the set-up and use the data obtained to answer the questions that follow.

Initial temperature of water = 22'C

Finial temperature of water =36C

Initial mass of lamp + methanol =85.10 g

Final mass of lamp + met.hano] =84.75 2,

Density of water = 1g/em® C=4.2Jg''k"

(i Determine the heat change for this experiment. (Imark)

(ii) Determme the molar entha[py of combustion of methanol (2marks)
(@12, H= 1, 0"‘16) = (35 5
Mf’dﬂww ° - pfeq ﬁ\‘° £
(0] 0076 -_7
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(iii)  Write down a thermochemical equation for the renction. (Imark)

—= (0. 472H.0 Bi=-537 4T de)mol ™!
..... CH0Hy, 120, — (O, a0 Hj
(iv)  Draw an energy level diagram for the reaction. (2 marks)
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(v) The molar enthalpy of combustion ofghane (C;Hg) is -1560 kJmol”. Explain which one is
a better fuel between methanol and ethan

(b) Use the information below to answer the question that follow

Ca )+ /2 09 — > CaQy A} =- 635kImol’
Ciy + Oz s COy(g) A", = -394kTmol™

Ca (5) + C(s) + */202(9——> CaCOys) A3 = - 207kJmol™

|

() Name two enthalpy changes represented by AY,, (2 marks)

............... En’ﬂh@\ﬁ"{—qcr:mg’oonﬂ- avbep W) loxde s

(ii)  Use the information above to calculate the enthalpy change for the reaction. (3 marks)



CaOy + COxg ——> CaCOsy

* 2
Ca < 1 CL‘\ 405; 9

o
oz +lé_O-L N

S
b\_“:_zo"} ACO-OG;I t C%L9'
by = -63¢+ - 294

= -1029

5. Study the flow chart below and use it to answer the questions that follow.

b\k‘ pu? bﬂl + BHB

—207 = 1029 + AN,

A,

-207 1 (029 l

= +822

o
.
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Gas Q + liquid P
Process I s C,H;
Limited air
P
F cH, s ema Sl [y
3 . Hydrogen gas -
U
\C.'—:t‘; (-k!lf-\ “,-;C‘:';é_—t\ '{'\'\1_ —%_é—_.'q‘r-ﬁl
Process (I1I) Progess ¥ ® VTS
H'/KMnO; Y
- H-C=C-H Step U
B (SO | p >Polymer K
oxide 300°C H H
Process V) Magnesium
propanoic aci
A + Hydrogen gas
B + water
a) Give the names of substances. \/14/ (2 marks)
N.... Chlomethame.

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

F........ EManaic... Qe Y

A, M@..n.@s\'.wn.... ?CQ\:QKI.‘.er .

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

...................................................
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b) Give the conditions necessary for: (1 ymarks)

Process 1

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

Process IV,
................ \N ISAY
¢) Draw the open structural formula of B. (1mark)
oW 0 f (
| I // l H
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d) Write balanced chemical equations for the reaction in
i) Process II. (1mark)
W
............ C”U'g SIS W vwoororee Fove: 2 YL L A

e) Name: (1 4 marks)

Process (I)...... H Y 0\'{03@“.0‘%‘0(\ ..............................................................

Process (II)...... (OK(\OLOVJ'\‘D:/\ ................. ‘/L%

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

Process (IV)...... ES\’\'E\C.“JWO/‘ .............. I/%

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

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

g) State two ways in which polymers K has improved human life. (2mks)



......... V. Gy R (O d . Wen

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

the diagram below.

Molst sicel wool

Paro water—

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

(a)  State and explain the observations made on the: \
e (i) Moist steel wool after four days; (1 mark)
W T T T T T
(i)  Waterlevel in the measuring cylinder after four days. ) (1 mark)
|
‘/%LUU\N&QF ..... W . e Meﬂé\mnﬁ C&\n%d FANCER

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

(b)  What would be the effect of using steel wool moistened \Cty water? (1 mark)

(IT) Element V conducts electricity and melts at 933 K. When chlorine gas is passed over heated V, it
forms a vapour that solidifies on cooling. The solid chloride dissolves in water to form an acidic
solution. The chloride vapour has a relative molecular mass of 267 and contains 19.75% of V. At a
higher temperature, it dissociates to a compound of relative molecular mass 133.5. When aqueous
sodium hydroxide is added to the aqueous solution of the chloride, a white precipitate is formed which
dissolves in excess alkali. (V =27.0; CI=35.5)

(@ Determine the:
I.  empirical formula; (2 marks)




.....................................................................................................................
.....................................................................................................................
---------------------------------------------------------------------------------------------------------------------
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II.  molecular formula. (2 marks)

el,) =267 (e \

C
_ 2 m-F= V25
244003 -
Q lgj":s"n {207

(ii)  Draw the structure of the chloride,7apour and label the bonds. (1 mark)

A Zb\\ -l W%m}@f\

—
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(iii)  Write an equation for the reaction that form a white precipitate with sodium
hydroxide.

> Pr\gJ{M, + 200 (as]

7. (i) Namethe raw material from which

................ AN T 1 N

(i) Givi a reason why sodium is extracted using e crolysis. (1 mark)
............... ki moe... reakive. . (

(i) Give two uses of sodium metal. (1 mark)
........... - Mﬁiﬂocgmdmaﬁﬁiwl@}m)
I’
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(iv) The diagram below is used in the manufacture of Hydrochloric acid. Use it to answer the
questions that follow:

Glass
beads Hydrochloric
acld
[
Flame
Jet
I—
(@)  Identify substances; ‘ (3 marks)

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

o CHome.gas.

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

(b) Why is the jet used in the set up above? (1 mark)

..... Sép .Y.QAI.\?%./. L2 ..9.5.@\.\?.0..... Gde)Ho. et 2L | en. Uged.

(c) Write a chemlcal equation to shoxiv how substance Z caxge prepared in aboratL ry. \ A

. k)L el
M -t-“rHCI —>M c| ler\  fLmaripue b4y
AR AP DO SO Eq).eon A0 LA ¥} 8 ] ...... O Y LaClopeenn[d , iﬁ\}@% coNEv

(d)  State one source of gas P. (1 mark)
....... \thmjmc& augdidfied. \mef/@‘f\\r\e,/}

(e)  Write an ionic equation for the reaction that will occur if hydrochloric acid is reacted
with silver nifrate solution. (1 mark)

11
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(3] State the following in full. (2 marks)
b (i) DDT / \
......... '\. .C.MQEQ.Q‘.&?.\?@{.\.&.\JW{ chlorveThane

(9]
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