establishing the presence ol the chloride ions in the water samplc. (2mks)
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7. Sketch a graph of temperature against time for a pure substance A with a melting point of 10"C and boiling

oint of $0°C and it is heated from 0°C to 90°C. (3marks)
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' Reaction Course
a) On the diagram show the heat of reaction AH (1mk)
b) State and explain the type iof}ction represented by the profile (2mks)
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25 State any two differences between luminous and non-luminous flames (
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i} Explain | iner i
(it) Explain how ncrease in temperature affects (he I

ate of a chemical reaction / 2mk
A \. g : \ (2mks)
A AW OERSR W . \ .
(Al ﬁ:,\ti“?whwv%m%-s\m .. oy, haUrZRse, i
e e 9., 0&. Hax, xCRK (ng oAl eiRS: LS
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21. The set up below was used to prepare dry hydrogen chloride gas.

¢&3— Liquid Q

3 = e —
§ / —
A
Sodium chloride /.=
(a) Complete the diagram to show how dry hydrogen chloride gas is collected. (2marks)
|
(b) Identify liquid Q (Imark)

cone - Swhohune (V) actd TN

................................
1

(c) Write a balanced equation for the reaction that produces hydrogen chloride gas in the above experiment
(1mark)

Neach, . + Has0
........ N(S)l%CU(MJ(ﬂJ

22! "l;-lhe relative atomic mass of an element R is 10.28; it has two isotopes 'R and '"R.Calculate the

r'elatiwia percentage abundance of each isotope. (3marks)
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(1?) é}l\)} Why is if possible to collect sulphur (IV) Oxide as shown?

’ (lmk)
----------------------- R 2 S AT« 3 O < SN S
(if) What happened to the red flower? (1mk)
Tux A
...................... LTI Y O ﬂb&b\’f’-‘“(mﬂ-ﬂr/g
19. Hydrogen sulphide gas was passed through a solution of iron (I1I) chloride
(i) State and explain the observations made (2mks)
iy PP e Bt e R~ G Bt Uk ze oo S B TR 2
P0G OB e N8l iy T M (1) Crtevieke, B e 5
.
I X (O R i e (fyvangol dme fo sxidadou
R T i R R e R R s -
........ /c_!r[’*z,S’l'c'S“\@f’\M
(ii) Write an ionic equation for the reaction taking place in (i) above (1mk)

...... e g
......... A@)*'FQ_DFeCMU‘f'@)"'Hm

20. | A Certain mass of a metal reacteg with excess dilute hydrochloric acid at 25°C. Thevolume was
recorded after every 30secs. The results were presented as shown below.

A o

s ¢ (
30 + v
L
20 1 \?/L', (&
Volume of gas produced (cm®) :
10 +
0 30 60 o0 120

Time (sec.)

(2) Name one piece of apparatus that may be used to measure the volume of the W.

dlmk)
................ &\ma?-eq(

(1mk)
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172 The apparatus below was ge Up to show ),
ec

al 1 1 H
, answer the questiong that fo]lgywy Malytic oxidation ol ammonia, Study the diagram and
| oy, ‘ﬂ%f
] [ —
\E-—-—Hot platinum
wire
r
I

%
(1) Write

an equation for the reaction that takes place in the gas jar (Imk)

nnnnnnnnnnnnnnnnnnnnnnnn

et ft..f?f‘f’f%;;;ffﬁffifff?}%.'?éiﬁ?f’";fﬁffféﬁ?%eéfég) e

N
(i) What is fhe role of hot platinum wire?

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

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

(iii) Write the formula of the complex ion formed when excess ammonia gas is passed
through a solution containing Zn®* ions. (1mk)

il "Moist red flower

../‘ (Imk)
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(b) 60em? of Oxygen gas diffused thy
80cm?®iof sulphur (IV) oxide, SO; to E?fzg:

a porous hole in 50 seconds. How long will it take

soiiditions. se through the same hole under the same
(8 =32, 0=16). (2marks)
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lte set-up below shows laboratory preparation of hydrogen gas, use it to answer the questions that

d

S

" o -

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

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

) Why is it not advisable to use potassivm metal as an alternative of zinc for the preparation of
hydrogen gas? (1 mks)
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13. (a)] Define the term solubility,

| (1mk)
S;\Tfu ...... PRI MNG L o Sobate AGusved] de
...................... i |(-5\33 e So\ e c:\ MHCwU\f

4
b '\5‘ L4 L ! %
(b) 35g of salt W were added to 60cm® of water at 25°C. After stiring 5g of crystals of salt W were filtered

out. Determine the solubility of salt W at 25°C. (2mks)

LR T P
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-------------------------------------------------------------------------------

15 RELET e e D A, gl
s N WU T oo ol | S
....... (k.. Sulant \k.k\m 6%,.,5&\*6.‘/
14. Temporary water hardness can be removed by boiling
a) What is hard water? (1 mk)

b) Name the anion responsible for temporary hardness of water. ' (1 mk)

N P kjdwﬂ%%éﬁ.hdé‘_e“ (. wvies

c¢) State one advantage of hard water. (1 mk)

— flysxiels calotn MLCAI tgﬂa:_sQMstc\\ L S’Wﬂ[wvjbbm
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15.(a) State Graham’s law. (1mark)
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11. Be

12. a)

e

|
low is a diagram of set-up of
| binary electrolyte, lead (I1) bromide,

apparatus that is used to investigate the effect of electric current on a

| 1) Explain what i meant by a ‘binary electrolyte’, / (1mark)
L fle cdvo N vy _
------ Ll ndha da . g S0 et A Rk
............ PO B AR CARON e
I
l L}
s switch
Molten Lead (11) bromide
Carbon electrodes TTI
ii) State the importance of heating in the above experiment. (1mark)

To.mab e lead SsQid (2ad (1) bvemidds S fhat

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

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

1ii) Give an observation made at the cathode (1 mark)
SV
(i) Name the following organic compounds. (2marks)

 a) 'CI”I3 — CH=C - CH;- CH>-CH3

(I3H3 / \

3—webly ey~ a-on,

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

b) CH3; CH,CH,CH,CHj3 /

Eanrnaas ...........‘.‘..E.E..“'.H}‘.'.‘qﬁ .................................................................................................................

(ii) Describe one chemical test that can be used to isgg uish befween substances (a) and (b) above.

ovange 6%, % s, (1 mark)

------------------------------------------------------------------------------------
.
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y | b) State the conditjon necessary for the above re
|

action (o oceur, (1 mk)

/\ (1 mk)

oAb kron =i g 2]
ORE LIV drﬁ(p:c&\/uu-s,,{
Clsrval = b
| (1 mk)
! |2
i \ KK
A
©)d
. |
oL X

P

10. On complete combustion of a hydrocarbon; 1.257g of carbon (IV) oxide and 0.514g of water were

produced. If the relative molecular mass of the hydrocarbon is 84, determine the molecular formula
of the hydrocarbon (C=12, H=1,0=16) (4mks)
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-a) Identify the substances:

Q.Y {24 sen
PSS S bl () agd"
(Resorirnes Swlphwihe () Alc
lNS‘M(\ffww(w' BB rssisessiimm———
[ b) Name solution M and state its colour,
|Name .... G Qi (‘\)&M\.Q Ins-12.

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

. s -
----------------------------------------------------------------------------------------

|

7. Use the reaction scheme bel ow to answer the questions that follow.
HZ(g}
P {
Ethanol et 4 Ethene _— Compound M
Cone. H,SO, Ni
a) Give one necessary condition for process P o\/'
A oo 168 42 1825, Zafock exm
Y deepombneg
b) Name the Process P. L/ L
......................... A O A
; (fc) Dlit';i}&’ and name the structure of compound M 1 J{ '+ l/;
A’ L
."'l-' - F : - c" B ? i /
; } W W Erhans ‘:__
8. Use|the bond energies given below to answer the questions that follow.
Bond Bong energy (KJ /mole)
C-H 414
Cl-ClI 244
C-ClI 326
H-Cl 431
a) Calculate the heat change for the reaction.
CHy g+ Cl; (@) » CH;Cl () + HCl(g
bJr' ....................................................................
| Bt ncle o ;

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

B RO B R R R R AR R ERREERRSERERER PR Pt i S eyt im it

ooooooooooo

bond: )x326 = = 25 ¢
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MoLes UENMLCO, Wied:
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In a reaction 20em? : :
; Ocm” of 0.1M sodium ca bonate completely reacted with 12.5¢m? of dilute sulphuric (VI)
acid. Find the concentration of suphuric (V1) acid in moles per litres.

MOLeg g

(3mks)
W80, actd used :

¢ p\.ﬁq{y co~Imol ¢«
Té \W\OL!L %- 0!;,-\ ) H:q_soq

;o 01002 moles vg_ﬁf}c%_; 1 N
" Yor
2 ,_?..3.1?(\ = O O02meley

|
Mlanty of WySoy!
- H
4 C_ch’ Ta'SCmq—-—?OrC}olméfﬂ‘}/

4 160D ¢\ 3 — 165% x 0002
12-< /
oG M Y
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5. When calcium carbonate is placed in a solution of hydrogen chloride gas in water, there is effervescence

while there is no effervescence when placed in a st hydrogen chloride gas dissolved in

methylbenzene .Explain this observation

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

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

Yot ge "l & efder

]

S0,

P

- SO; l
Chamber A

v (2 mk)

§ox tne 2R iy O Moo sebealh anbole ngtoylbenzne
V. So\enk THE e e W lags net B2

.........

ASSS sfs LG,
\. Stﬂdy the chart below for the Contact process and other extensions.
rv i

Oleum

h 4

lWater

Substance R

Gas N

Hot copper

Solution M




4. In areaction 20cm?® of 0,

acid. Find the concentration of gy

!

v aol-es ﬁmw.tsrhow WSed

IM sodium carbonate completely

phuric (V1) acid in moles per litres.

Moleg ey ;vmo; actd used:

reacted with 12.5¢cm’ of dilute sulphuric (V1)
(3mks)

T 16D0cud —3" 0 msleg e WegbaH oMo
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E quaioon | Y & Waseyn
] 74 nhunw\ ~D.hﬂ§&LO.OUNV§&Qw\Jﬁ\

N g_u,__ﬁ_\cw + Vi, mcﬁlw tn»moﬁ. o + .NM

) eq e

Z/\ﬂ; h] [] y <
pm;x.uffnw 53 .Lo.uﬁom.‘ NSO J

while there is no effervescence when placed ina s
methylbenzene .Explain this observation
|

P 35.A L hshnpelax. SelVenk

S 1ghise T
\8. Stirdy the chart below fo

-1 160D ¢ .3 —5 VG5O X0:0O0,

5. When calcium carbonate is placed in a solution of hydrogen chloride gas in water, tl

olutio
x\a

s
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W e Lone, Wrc (L alpes sk,
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r the Contact process and other extensions.
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A
o1k M i

sere is effervéscence

f hydrogen chloride gas dissolved in

(2 mk)

Ch anab

p

Gas N

T -——

n
50,
p
A
SO; —
Q— | ChamberA Oleum
Water
L 4
_ Substance R
, Hot copper

Solution M




. The apparatus shown bel . .
(1) oxide. clow was used to investigate the effect of carbon (I1) oxide on copper

Copper 11 OxIde

Blue fiama
Dry
carbon I a{:t.: D—-_-
Oxide oore. T ]
4a4 H |
' |
Heoat

a) State the observation that was made in the combustion tube by the Wbﬂxperi “(1]3“" 0
marl

oy asiadl S8 foimed] ST | . I
b) Write an equation for the reaction that took place in the combustion tube. (1mark)
................ Calqy .52 —’>C°'L( ‘*‘Cu‘@
c) Why is it necessary to burn gas coming out of tube K? (1mark)
...... o gas s poSenenS [hsplC Tl
2. Name the process which takes place when:
(1mk)

(i) Iodine chan&es directly from solid t.c:y/
................ SM;Q{AM)({F\!\(
(i) The process of hardening rubber by heating iLth.fmr with sulphur (1mk)

...............u.qﬂ..ﬁa.mg@_\,ﬂ%h ...... ‘............................-....-......:: ........... -.
(iii) White sugar changes to black solid when mixed with excess concentrated sulphuric (VI) acid
./{ (1mk)

3. A student was asked to prepare dry lead (II) sulphate salt using the following reagents; dilute nitric (V)
1ad (II) carbonate and magnesium sulphate solution. Dis?lmw the salt can be prepared. (3 mks)

Vi
Add  axcess lead (1) cavbownads 52 ths dhlugR

............................. mrstta




2331 Candidate’s Signature ....................

CHEMISTRY DALC: veveeeeeeeeeeeeeeeieens

PAPER 1, THEORY

SEPTEMBER, 2021 M -

TIME: 2 HOURS ﬂ‘ R K‘ ]\} C\—- 'S ¢ HEM é
'

MOMALICHE FORM IV

Kenya Certificate of Secondary Educaﬁon (K.C.S.E.)

233/1

Chemistry

Paper 1

2 Hours

INSTRUCTIONS TO CANDIDATES

e  Write your nan.?e and admission number in the spaces provided above
» Sign and write the date of examination in the spaces provided.

e Answer all the questions in the spaces _Prov'idcd.

e Mathematical table and sil;nt electronic calcu]ators.may be used.

' = i
» All working must be clearly shown where necessary. °

FOR EXAMINERS USE ONLY

& % g Question Maximum score | Candidate’s
; score

: 127 | 80




