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Name the apparatus that can be used to:
(a)  measure volume of solutions more accurately than a measuring cylinder;

(1 mark)
(b)  lower a burning piece of magnesium ribbon into a gas jar; (1 mark)
(c)  store and keep substances free from moisture. (1 mark)
A radioactive isotope decays by either emission of alpha (@ )or beta (4) particles.
(@)  Explain why alpha particles have a higher ionising power compared to beta a 9

mar

particles.

"""""""""""""""""""""""""""""""""""""" PPN e e e e Rl e e e tec it ieieseeetssitetielstssis aseacorenosnrneesPrescosseressrcstsncsancnnss

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

(b)  Explain how alpha and beta particles can be distinguished in terms of their penetrating

powers. (1 mark)

Three bottles containing zinc nitrate, aluminium nitrate or lead(II) nitrate have their labels
missing. Describe a chemical test that can be carried out using aqueous sodium sulphate
and aqueous ammonia to label the bottles correctly. (3 marks)

-------------------------- D R R R N R R R R R R T T R )
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4 Consider the following equilibrium reaction for a mixture of gases in a gas syringe.

2NO:(g) = N,0.(g); AH=—ve
(Brown) (Yellow)

(a) Give a reason why the enthalpy change is negative, exothermic reaction. (1 mark)

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

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

(b) State and explain the observations made when the pressure in the syringe is

increased.
Observation (1 mark)
Explanation (1 mark)

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

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

Ammonia gas can be prepared using ammonium sulphate and sodium hydroxide.

(a)  Write an equation for the reaction. (1 mark)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

(b)  Draw a labelled diagram of a set-up of the apparatus that can be used to prepare and
collect a sample of dry ammonia. (2 marks)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

--------------------------------------------------------------------------------------------------------------------------------------------------------
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4

Some properties of four metals and their oxides are shown in Table 1.

Table 1
Metal |Reaction with water Colour of oxide
A | Reacts slowly with steam Green
B |Reacts rapidly with steam Brown
C  |Reacts rapidly with cold water | White
D | Does not react Black

()  Arrange the metals in order of their reactivity starting with the most reactive.

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

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

(b)  State the observation that would be made when metal B is heated with:

(i)  oxide of D;

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

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

(i)  oxide of C.

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

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

In an experiment to determine the water of crystallization in sodium carbonate,

Na,CO;+ XH;0, the data in Table 2 was obtained:

Table 2

Mass (g)
Mass of crucible 57.20
Mass of crucible + salt before heating 78.60
Mass of crucible + salt after heating 67.00

Calculate the:

(@)  massof dry salt after heating;

---------
....................................................................................
---------------------------------------------------
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(b)  mass of water; (4 mark)

sasene
LR L L T T NN R LR L L L LR R LR R L] sessssensssssrense seesrnne

ssenss
L NN YTy Sasa0ssaNNRRRIRRIGRIRR RS PITRIINRRRIR NIRRT

(c) value of X, (2 marks)

saane
T LR LT e TR T UL R L L LA LA LA SR LA A

ans
L L O O T T T R T T R TN R AT R Y] eesecsssserssanssnsnnnes G000 IBNIIRRINRIIiIILS

A polymer was formed using compound M which has the following structure.
H
|
c=

®

Compound M

I—O—XI

(a) Name compound M. (1 mark)

LR L L A AR LAl essaree seervenensbBiIRe SPNeNEREtERIseRRERIRERY edBsnssssINnsRnRIRR Y ..

(b) Draw a section of the polymer showing three repeat units. (1 mark)

eesesesesesdsisissasscenssnseny essssensornnnnse GO NEE N0 INNN0I0NIRININNREIIIRITRIIRRIOIERIBIRIDIRIIRLS seresnnene LI IET TR YY) ssessssnsssesRtssatianane ..
...l......"lll'lll.l'.lllllll.l...".llll...lll'..ll’.lll..lllllll'l"."....'l.I.l.llllIIl'.l..'lll’ll"' ..... SIS BINEIBENBENENIIRNNNRENRNRRRRNIBIRRIRRINY
...... ...l.l""0....-.‘.-".-I'.‘.lll."l'.‘l..'.'ll.llll'l.l.‘...'..l"“.!lll.'lllI'I.ll.l"ll.l...'...lblll!...l.'l.l.lliiili.'l.l..tl.!.ll.'l.l.l..'

(c) Give one advantage of using this polymer over a natural polymer. (1 mark)

ao.--00000(lu--o-uolll--oonltuuncoolnlaolouluu'nnllo"nnnnnlu--nlulnnaoounonnou.!lull.uuluononcoou'nl' ------ AvsssIssaBERRRRRRRIY

lOO'li'""'I"0ltitoluclununlolnlluuluunnunuluulno--o-ln"lunnlnonunnuuonnulcoluuou-uu“unonu'c-c---a-..‘unn--tb-olll"-
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9 Figure 1 shows a set-up that was used to investigate the products of a burning candle.

"\ (— —> Tothe
pump
ﬂ Wi

AL T T T T

Candle ——

e - - -

Anhydrous Distilled water
cobalt(ll) chloride

Figure 1
(@)  State and explain:

(i)  the observations made in the U-tube, (1 mark)

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

-------------------------- LA A R L R ]

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

---------- L T T LR R e e T T T T T T T T T

(i)  how the pH of distilled water changes with time. (1 mark)

Observatl‘on PONIONOOORNNPIRINNINININIINIIIIIIIENBERRONEY

LR Y R T T PR LR L AL A

BXPIANAON «.soviecrsissiivosmassassmssssssonmirsosasres

R L R CCRCELEE L L R

.
R T N LT IR T I ShesetRt IRt RRYS BRIEEIB RN sRRRRRERITIIIIAN b,

(b)  State the role of the pump. (1 mark)

----------- e L T Y PR TSR T I I I I

A L LR R L

MR R ]
"""""vvn-unuuuu-u-uu--un-n;-o--nu---nuunu- .
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10 In an experiment to determine the molar heat of neutralisation, 100 cm?® of 1.0 M
sodium hydroxide was added to 100 cm?® of 1.0 M hydrochloric acid. The data obtained is
shown in the Table 3.

Table 3
Temperature (°C)
Initial temperature of hydrochloric acid 204
Maximum temperature of the mixture 26.5
(a) Calculate the:
(i)  heat change; (1 mark)
(i)  molar heat of neutralization of hydrochloric acid. (1 mark)

(Specific heat capacity of the solution = 4.2 Jg™ deg™ ; Density of the solution =1.0 gem™)

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

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

(b)  The molar heat of neutralization obtained in 10(a)(ii) differs from that obtained using

aqueous ammonia and hydrochloric acid. Explain. (1 mark)
11 Iron is extracted from its ore in a blast furnace. The raw materials used are: iron ore, coke,

air and limestone.
(a) State the role of each of the following in the extraction process.

(i) Limestone. (1 mark)

............
--------------------------------------------- TTTT e e e L AL LR AL E b
.....
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(i)  Coke (1 mark)
(b) State and explain why the iron obtained is not suitable for making bridges. (1 mark)
4 Table 4 shows some properties of three substances. Complete the table by filling in the

types of forces and structures in each substance .

Table 4
Substance | Melting | Boiling Electrical Type of forces | Structure
point (°C) | point (°C) conductivity
Solid Molten
X -101 -35 Poor Poor
Y 650 1110 Good | Good
Z 714 1142 Poor Good

(3 marks)
Describe how the presence of sulphite ions in aqueous sodium sulphite can be confirmed
using:

(a) aqueous barium nitrate and dilute nitric(V) acid,; (2 marks)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

.............................................................................................................................
----------------------------
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5 acidified potassium dichromate(VI). (1 mark)

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

*"s= the bond energies in table 5 to calculate the enthalpy change for the combustion of ethene.

C.H,(g)+30,(g) — 2C0O,(g)t 2H,0())

Table s
i
'Bond c=c|o=0|c-n|c=0]0-H
‘i Sond energy (kJ mol?) 612 412 496 743 463
(4 marks)
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15  Hydrogen gas can be prepared by electrolysis of acidified water.

(2)  Explain why the water is acidified before electrolysis. (1 mark)

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

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

(b)  Calculate the volume of hydrogen gas produced when a current of 12 amperes is used
for 2 hours ( Faraday = 96,500 coulombs, Volume of 1 mole of gas = 24,000 cm?®) .

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

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

16  Ethanol can be prepared from glucose (CsH:Os) according to the following equation:

CsH 205 (aq) —2C;H;OH(aq) + 2CO; (g)
(a)  Explain why temperatures of more than 30 °C are not used. (1 mark)

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

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

(b)  The concentration of ethanol in the product is about 12%. State how the concentration
of ethanol in the product can be increased. (1 mark)

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

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

(c)  State one use of ethanol in hospitals. (1 mark
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17 The following steps are followed when carrying out paper chromatography of a dye.

The solvent is placed in a beaker.

A baseline is drawn with a pencil on the paper.

The sample is spotted on the baseline.

The paper is carefully placed in the beaker with the baseline above the surface
of the solvent.

5. The beaker is covered and allowed to stand for sometime.

B

Give a reason for the following:

(a)  the baseline is drawn with a pencil; (1 mark)

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

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

(b)  the paper is carefully placed in the beaker with the baseline above the surface of the
solvent; (1 mark)

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

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

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

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

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

18 6.12 g of hydrogen peroxide were dissolved in 100 cm? of water. The peroxide was allowed to
decompose in the presence of a catalyst and oxygen gas produced collected.

2H,0,(aq) — 2H,0(1)+0:(g)
(a) Name a suitable catalyst for the reaction. (1 mark)

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

(b)  Calculate the:

(i) number of moles of hydrogen peroxide in the solution (H = 1.0; O = 16.0);
(1 mark)

cccccc
...........................................................................................................................................
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(i)  volume of oxygen gas produced (Volume of 1 mole of gas = 24,000 cm’).

(] ma[i
......................... .............................n--....uu-uu-uuuuuuuu.uuuuuo--oan-uu-onu-un-.u.-n------c--o-...,,'_‘.
IR R RN X R R E AR N ) IEE R R LA RN ] IR E AR L LN ] BRI INONNORNNRRRIRERIRRRNRRRNIIDS Q00000 RRIIONTY P00000PIN0INNNINNIIRROIOIIIRIIIIRINRIPIOIPIRRRESTIRRR ST RIA,,,
IIIIIII SOOI RINNNRRNRERIIBRNOIIBRIRRRRNY l..‘IUII."Q"'.'.".."‘.'.“..'.‘.l0"!"...."".'...""‘!.D'00"0""'00"'..'UO"-O.-l.ull..ll..--..l
..... R I I I e e e R N N PR R R F R R AR R RN R RN LR L

Describe how a sample of ammonium nitrate can be prepared starting with ammonia as the
only nitrogen containing compound. (3 mark

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

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

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

The set-up in Figure 2 is used to prepare carbon(II) oxide from ethanedioic acid. The equation
for the reaction is:

H,C,04(s) — CO(g) + CO:(g) + H.O(l)

Warm
water

Ethanedioic acid
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(@) Identify X and Y and give the role of each. (2 marks)
@) RS TS Arssgeain B assisagss hisesititiontoesgoroesipisnaonsagitinegrieskivorainmpsssisntesitassseoisioangls
TROLO s vsas 000 vt ressiiirsserensissssippsssssicssnssibioresssssosbosssssonstssspnassinashresnpsssssssgtoboogsgonsagnsssns
I e
ROIE vvvierererensinsessrassessssssesssssisssssssasssassssssssssssesssasssssasscssssssssssisssssnssasbestsnnaressss
) State a property of the gas that allows it to be collected as shown. (1 mark)

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

2.0 g of hydrogen gas was reacted with 2.0 g of oxygen gas to form water. (H=1.0; 0 = 16.0).

Calculate the:
{a) mass of water produced; (2 marks)
(1 mark)

-------------
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

..............................................................................................
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22 Activation energy is the energy required to initiate a reaction.

(a)  Explain why reactions differ in their activation energies. (1 mark)

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

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

(b)  Figure 3 shows energy against progress of reaction carried out in the presence of a

catalyst.
Energy| Reaclants
Products
N
7
Progress of reaction
Figure 3
(i)  Sketch on the same axis, the curve obtained if the reaction was carried out
without a catalyst. Give a reason. (2 marks)

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

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

23 (a) Complete Table 6 by filling in the missing information for phosphorus and iron .

(2 marks)
Table 6
Tons Number of electrons | Number of protons | Number of neutrons
up*
“Fe™ 30
0" 10 8 9
(b)  Determine the value of x, y,and n in 3Q". (1 mark)
X2 cessessienrsssisaneanssresiFigpesiisaeinins S hysiinsiniindy TR i ebovessoestss R R e Iy P 700 e
y: ----------------------------------------------------- EE L Ea e hE b h0000 000000000t eneanrarssasases et dbsstesatiieisstisiniissssuietstanes

Kenya Certificate of Secondary Education, 2024
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24 (@)  Using oxidation numbers, identify the oxidising and reducing agents in the following
reaction and give a reason. (2 marks)

2I'(aq) +Br:(aq)—1,(s)+2Br (aq)

OXIAISIDG BBENL ovovvsisessiiiorisiscisstiteiisssisesisibbeissdiivsiinionsiinsedstoperoasissisasesipotssesotassssoiossonsiisrive
REBSOM trereitseesersensrossnsessessorersssanssnssssensssnssosesssesssssnsostrsssssosssssstsssstssssssdsssnssssstsssthesssnsssssssson
REQUCINE BEEIL 1vu.vorrusersissenssssnsnsassmsssssisessosssstossssssssssassasssorsossssssasasssosssissssssssssosaososnassanss isntss
REASOD i sessssesssavasmnorsirisiasissssinsssdosenibizonsstusinies v peseas EaepoWissEssTR ST SHIRO IR RS EEI I op o RNePe

(b)  Write an ionic equation for the following reaction.

(1 mark)
CaCO;(s)+2HCI(aq)— CaCl;(aq)+ CO.(g)+ H:0())
25  The flow chart in Figure 4 shows some reactions.
Products
Step lll| Zn(s)
Step Il Step |
> dK
FeCl,(aq) HCI@q) Fe(s) o) Compoun
Step IV | NaOH(aq)
Solid L
Figure 4
(a) Name compound K. (1 mark)
(b)  Give the formula of solid L. (1 mark)
(¢)  Write the ionic equation for the reaction for step ITT. (1 mark)

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

............
--------------------------------------------
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26  Starting and sustaining a fire requires three ingredients.

Comoplete the fire triangle in Figure 5 by filling in the missing ingredients. (2 marks)

Fuel

/N

Figure 5

27  Helium is used in weather balloons. A balloon was filled with 100 g of helium at 25 °C and
1 atmosphere pressure. Determine the volume of the balloon at:
(He =4.0; Volume of one mole of gas = 24 dm°).

(@) 25°Cand 1 atmosphere pressure; (1 mark)

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
---------------------------------------------------------------------------------------------------------------------------------------------------------

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

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
--------------------------------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------------------------------

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



