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Instructions to candidates

(1) Write your name, adm number and class in the spaces provided above.

(1) Sign and write the date of examination in the spaces provided above.

(i) Answer all the questions in in the spaces provided in the question paper.

(iv) Non — programmable silent electronic calculators and KNEC Mathematical tables may be
used.

(v) All workings must be clearly shown where necessary

(vi) This paper consists of 12 printed pages

(vii) Candidates should check the question paper to ascertain that all the pages are
printed as indicated and that no questions are missing.

(vii)Candidates should answer the questions in English.
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Questions | Maximum Score Candidates’ Score
1 10
2 14
3 12
4 10
5 11
6 11
7 12
TOTAL 80
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1 Study the information in the Table T which shows the periodic properties of certan elements 1y,

letters do not represent the actual symbols of the elements.

Table 1
| Element | fon g ' Atomic radius | lonic mdiusT
’ arrangement of ion |
M M 28 BT 0 88
N NT 288 I 199 089 |
o o 28 R 136 |
P P ] 288 099 146
(a) Give the period and group to which element P belongs:
Period. ._Z ......................... : ceeeeeeeee. (1 mark)

cereeeeeee (1 mark)

(b) Using dots () and crosses () to represent electrons show the bonding in a compound formed

between N and Q 0 (2 marks)
(¢) Compare and explain the reactivity of element M am:\/m\ water (2 marks)
( -~
N. & Werg @adhive Lan 0 % las o Vegar .

a"‘w~ym A< M, hen e | 1) .'GTQ.&\-,‘L:’\‘.«-,..,
-

< Nc:_;&. . & "'{ o % Nabne glacdnn mn
s Ly |
(d) Explain why the atomic radius of O is smaller than its wonic radus (1 mark)

O\)Q‘h.; Ona ebden o S T s b Crasar
ot~ eledre. ve ?u-lsifo N

(¢) Element M react with chlorine according to the equation; M, *q,, — Md,

Determine the mass of solid MCly formed when 0.002 moles of M is reacted with excess
chlorine. (RAMof M =25, Cl=35.5) (3 marks)

N6 s WCh = 257 Beexd

= t-oo02)5¢
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Lay Carbon (IV ) onade s present in solt dimks. State two roles of carbon (1V) oxide in solt drnks
{2 marks)

v P(Qéq‘r\/*;ki”e,' v \.,

¢ Pl Dzl g hemcas mcdes

(b) The Now chart in Figure T summarises the steps involved i the production of sodim carbonate
U se it to answer the questions that follow

| brine
Ammenta —]
—_—t Chamer | —> Ammonical b '_] 2
Calcwum _ N
Lime Kiln > Carbonator
carbonate
7 - Y
Water ——>—J Slaker A Filters Chamer 11
Sohd .\'l’ > T
Y
Sodium hydrogen carbonate
v Process W Solution 7.
Sodium carbonate + water
+ carbon (IV) oxude
Figure 1
(1) Name the process illustrated in Figure 1. (1 mark)
kg‘“’\/ﬁpr'oun‘u‘ ...................
(1) Identify the starting materials required in the production of sodium carbonate (2 marks)

= 3.‘7'.‘:&...(&».&.«9.5.-}@& .6 dam. ..C)n_.\qm,'és').

= A-MMDY\,JG\ .

“L‘ ................. Q\ KL ’ o l
(i) Write c«ltm%ﬁjﬁwn‘(‘h! h\(;?r['acti::\: lhangccur‘in the curhoan:.m 9 (2 marks)
NHGY+ Ha0\0 + €O, —7 MH H COp (%) a
..... NH#H. Cg.@".)..\;ﬂ‘q“CIC"d.j ssABews ; 8 ‘J‘&.HCOG'(:S.) .;'-_ NH[". cl é‘;} _\
(iv)  Name fwo substances that are recyceled in the process shown in Figure 1. (2 marks)
— A mmenda:

—-C.v/&am(w)cx\) R L
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(\) ldenuity
it Cal Qe oxdde () Cq 0
Process W ‘,"k-a‘\\"_‘D /I (}U:(Mﬂ.\ iI.COMf)'\(\\ -{-\'on.

(vi) - Wrte an equation tor the reaction that produces solution Z

(I mark)

(1 mark)

(I mark)

C- (o 2 By 5= Ce Clycta Qv 2 W Hog

(vi) Apart from softening hard water, state fwo other uses of sodium carbonate (2 marks)
- Mﬂhq(%dv«, of Q\l.m "
13? Sfee '-elw}f.‘j A
\‘” j e of delegenb v
J (a) Name th C mpuund nlo\\
(i) Collio (1 mark)
Nexune ¥
(i) CHLHCHCH, (1 mark)
e
(b) Study the flow chart below and answer the questions that follow
Long chain alkane
A
Step 1l Step | Step VI Ethanol
O
H, . N CH {CH5 OH
CH, = CH,
: $ Polymensation
Step llI“ 7 | Step \ (
( l” Step IV
B (0, + H0
(1) Name the process taking place in Step | (1 mark)
) a
(1)  Describe a chemical test that can be used to distinguish between compound A and
CHo = CH» (2 marks)
A Boamim wakty de 6 bt Julan Galhiagg
Cmeiund A 6nd qf.\.\.%.tm.pm... @ attang LHa= CHa >
Jelbe tlowr ofp Baynin emar @ kbR
\r'l\‘l'\’ Co i ou..‘)‘/,d, w Ar N CQQUn!AJ a . (:H(y\n\')
cH
-~ ( JOUNT ENXAMINATIONS —IERM 1, R(IIZZ(:
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iy Cos o the name of the tolcme componnd

th A Ewn(f (1 mark)

(1)) 1 CL\O(O Q‘Lkﬁne o () mark

vy Cove the stractural Tormula of substance ( (1 moark)
JE ch-chiet
(v) Name the type of reaction that occurs i
] Step IV C()'V' L’“"&‘ v , ey (1 mark)
i siep Vi Debydrahion ‘ (1 mark)
(vi)  Gave the reagents and the conditions necessary for Step VI (2 marks)

Reagents: . B CQ,VLO' HQ,S,DH \1 AI:.O_;
Conditions: .,J,f('."’?f‘fﬂ,)""‘ V) ‘,’}‘(;C’ ‘ \.g C)O" &

4 Inan experiment to determine the heat of combustion of mothenol, CHYOH, a student used a set-up
like the one shown in the diagram below

SE— R WA
TS p— ——
Wa e —n
4 n—
/
| J € p—
e Volume of water — 50 ¢cm’
e Linal temperature of water 27 0°(
e Initial temperature of water 20 0°(
e binal mass of lamp + Methanol - 22 1 1g
e Imitial mass of lamp + Methanol 229
. SUCCESS PATHJOINT ENAMINATIONS - [FRM 1, MARC I 2026
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(1) Calculate:

(1) I'he number of moles of methanol used in this experiment (C (2 O [6.f1-]) (1 mark)
N e o CHOH = 22.9-221))
- | = 071s
s = 899
. ‘ e R = Ofozq'} mi) -
(11) I'he heat of combustion per mole of methanol (Specific heat capacity of solution 42

kJ’kg K Density of solution ~ 1/ cm') 3 Ginnkss

O =meaT | =8as13[md

........... = 0 0SKA42 XY | —59.8 | |mS]

ﬁﬁfiii@?&«.Z;L};;ffffﬁ:iﬁf__i@iﬁ;*”,,;.f.ffff.{fff@'\":i 6 med)

(b) Write the thermochemical equation for the combustion of methanol (1 mark)

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

CH SO+ (0, 6) — 5 COLEY +2Ha 00 B k= <raidhr

(c) Explain why the value of the molar heat of combustion for methanol obtained in this experiment is

different from the theorical value. kv Ao ¢ qu(w-{'w ”pulqv (2 marks)

"ec:‘% 1%1“-‘ Wae Ny Gra'c d Ql:} Un ey G790 L]

Lo . nt Zapla .

(a) Skctch.nin the Spﬂ?cﬁ‘)clow.qlmg}?cm .'?gmtn for (ﬁc cmlﬁ\lmn of methanol. (2 marks)
#

\ /\Iv

C KOHo+ %0

3 | J
/\—3-2 DH=-55.6€]|ml

A

? v
h
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ang the thermochcen: cal data 2iven in the whie below  caleul ite the « halpy tor the
reaction .\"-‘C‘
CHidg) = 200 (2) —=CHCl(e) - 2_"!"—” o (2 marksi
E._,_ Bond | Bond energy (k) mol)
C-H i s s
\ (-] ‘ 244
‘ ¢ =< i 326
-l ] 13}
O = Dumpnld - CRATHAER

TaCe- +20c)-cl) |- [2 (- wy+2le-c)+alh-cl)
LZ.Z (a1 42 (m}]—j)?, (32@)11(1']%2'( )] j

= - l’l?l{”m{l'

5 Figure 4 is a flow chant showing preparation of and reactions of ammonia gas Use it to answer the
questions that follows
Cracking of octane
Gas B
Nitrogen gas
Process A > ¥ Chamber | Oxygen
Ammona gas Y Step |
Oxypen gas i Steam + Gans | J
. C hamber 2 o C hamber 3
Al Step 1
Step I Uniaasted Substance G
ANUNONA gas
v
Sohd X Nt (V) acd
Copper > ( hambor 4
PPe Step IV =
Step \
Compound [
Figure 4
(a) Give the name of.
(1) Gas B; (1 mark)
"b dgyen 9
(1) Process A; (1 mark)
N STy S Liqund
TS ehhaed O N, 6? g uag) guer
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(1) Substance G. (I mark)

(b) Name the cataly st used in;

(1) Chamber | (1 mark)
'F\mgé\mhé ‘o
(i1) Chamber 2 (1 mark)
. \.4“'\»*—@\'\0 5177 LU AR vl S O
(c) State the observation made during the reaction taking place in step V. (1 mark)

A Black £9:8.0CO) Mme odo. lon bowa SONQ

COO\»., AP CAB— R
= Co‘p{ < Flth im °- 8 '?Gn‘ °{' R
(d) WrilS‘Ecm;;ﬁ%:?Gr &Yt tion taking place in chamber 2. (1 mark)

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

(e) State and explain observations made in chamber 4. (2 marks)

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

= O £§kivn Jude Llus:

9C°“CH‘JQ&“qc}nwokcymg@n}/w ..........

........... \J\’WI‘+ T T RN T G |

%A“?Ghél:‘a"ﬁdl}h&l(ﬁ;s - Hoa'jq~4 . LEQL::"
Me «emwls\m)

) Give two use of nitric (V) acid. (2 marks)
= Mook 9t Ldfiza .
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L) State Graham s law of dittuston (I mark

/\N rp\-t ‘3,{, A,)(%Mtoh‘é [ 3 u:, |$ve% Maﬂ‘m/
-‘@ %4‘74‘*9/‘9 sl St ot Aumb A Codela b

A""M f'crwf‘wc Go 4 Pﬂ«u,e,'
(b) The figure below shows an experiment that was used to mvesticate the rate ot diftusion of
ammonia gas and hydrogen chloride gas.

5

——( ik

Q:

/7 : J X

Cotte n woul soaked

in concentrated HOL

/\L\rd
/s
(1) Define the term diffusion. (1 mark)
..... AT D\JOL alids Mave Ly, 4 wsih,

bg ..... L\jl’\;{ ..... g.ln‘*n"f‘-’*!“"’") ”P' G Yeyton . ‘,,L

(w24 Cﬁ '\w-)fd‘i dea ¢

(i) State and explain the observation made during the experiment after few minutes.
(3 marks)
Observation.

A...M?r‘?m oL AN L\n ..... { floctsr e 'L‘f‘-

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

&orma Gnont -l;\‘
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(in)  Determine the molecular masses of ammonia o NHe and Hydrogen ¢l onde 1IC )
(N =14.0.H=10.Cl -33.)3) (2 marks)

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

(iv)  Which gas covered a longer distance? Explain. (2 marks)

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

(¢) Ifit takes 20 seconds for 200 cm’ of oxygen gas to diffuse across a porous plug. How long will it
take an equal volume of sulphur (IV) oxide to diffuse across the same plug? (O = 16.0, S = 32.0)
(2 marks)
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Fyy
iy o1 potassium nitate and copper (U sulphate were determined o diflerent temperatu

Mowin s data was obtamed

|

ll Femperature( ) 0 20 40 60 80 100
1} Solubility ¢ /100g of water | KNO 12 30 75 12
t - _J C usSQ, 15 20 35 | 45 f 65 80

(1) Detine the term solubihity as used in salts (1 mirk)

(Tiﬁ' MEm w v Mag, oL écﬁdg,l§ S rgrs W .4
Dadve (a3 oF wabr of 5 sppavfed dempembuce:

(1) On the grid below. plot solubility curves for both salts: where solubility (vertical axis)

is plotted against temperature (horizontal axis) (4 marks)

- SR EWE SE Bl SEEEH SETIN SEERE KNS SRS SIS SN S TR W S 7 Lty
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PENE ETusg peesy BESE; . S A AN 5 /BREY § RS SR DRSS COES I
& EEEE NN N L RAN B0 W R 4+ SRR QB 71
T = ‘Ar- T T I T v g =y ’+‘“"—" y o =) = It/ "-+ g o= - e T B W W R ey e ow e ? o1
— - = EETIESEE : 3 - 8 s - 1y ER AL EeFERSSAESERTNRT ST
g | e T T e T T .Jﬁf*.,_j?fg SRad RARA R aRE pa
Moo Egsesung ryusy pansy hw EaN AR i S8 AR i ,
JU i WY AW T

Py -
+ 4 -
I
+
14
f
+
i
4

*t

|
|
|
!
|
i
|

{
l
|
I
|
f
f
!
}

e ]
T

!

]

‘4
I

4
B

-+ 1t — —w T T T IBSSNEEREE I SR B e + - _— -

T [ War) Erasems +t+ %r:h- EmEr e CE RS [ e S o 4+ =1+ +

ERERE e @ vEN P~ S8 C==d"NINTTHITENN INEEN SEETH FSRSEY SRERY I RS tﬂ- EAREICINEIEEES T EEE!

SEes EEai oot = S RGN AN TN [ SN SN GEN S BESe ] SEERL § ERad §auas 8 waEn by pus Caned SOES

—gy—r 2 S o 4+ - ‘.—-.-r—x-f_ - -t} 44— 4‘-—-?-» e RESBES SRS e
8 YR E o o SerakEasnReSngea e T T

R e L 3 ey PR B =13 S +4 3+ -2 b + -
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T Saans it HiHH - ‘-‘—'L‘r-r-?-.-—-_::i--“' e e asuEaind bugsd

(ii)Determine from the graph the solubility of each salt at 50°C.
M) KNO; (1 mark)

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

/o SUCCESS PATH JOINT EXAMINATIONS — TERM 1, MARCH 2026

gt ol



12
i CuSO;, (1 mark)
o] leey 7 ekt
(1) At what temperature was the solubility of both salts equal” (1 mark)

(iv)  Ifa hot solution containing 80g of KNOs in 1002 of water was cooled trom 70°C 1o 235 (
what mass of crystals would be formed? (I mark)

R LT L LT T

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

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

(c) (i) What is meant by the permanent hardness of water? (1 mark)

..... \N‘*”"\uflm"‘t—ﬂ}ﬁ“ﬂﬂl:ukcbwm&&m
smmﬁ&%'” Wede Jeat Gudadni diwflee NH€O, [Cs804 ©

(i1) icals substance that can be used to remove permanent hardfiess. (1 mark)
TSedem Grbsook [ bakyns «s b
2 amrmans s St vy
(iii)  State oheAdvariage ur'ﬁ':}rd \\‘i‘tf'u B (1 mark)
-— co 4 ‘
nil A Wttt Jepv R AN
PQ@W{__).Q_S b_lé fO\\\lan.\_\_g £
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