2
Table 1 shows part of the periodic table of elements.
Table 1

Mg Allsi|P|s|al

v

(@)  Explain each of the following:

(i)  Atomic radius of the elements decreases from magnesium to chlorine. (1 mark)

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

(ii)  lonisation energy of the elements increases from magnesium to chlorine.
(1 mark)

T T L R A L L LR R LRI Ll L E LR b h bl bl
SRR RA SRR NSRS L T T T ARRAE NN RERARER RS passmns e P R L T ArssEnssEmT R AR R

---------------------------------------------------------------------------- L L e e

(b)  Explain each of the following in terms of structure and bonding.

(i)  The melting point of aluminium is higher than that of magnesium. (1 mark)
(ii)  The melting point of phosphorus is higher than that of chlorine. (1 mark)
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(¢)  Complete Table 2 by giving the formula of the oxides of the elements and their
acid-base character.
Table 2
Elements Mg Al Si
Formula of oxide (2 marks)
Acid-base character (2 marks)
(d)  Sulphur forms the chloride, S.Cl..
(1) ~  Name the type of bond in the chloride. (1 mark)
(ii)  Determine the oxidation number of sulphur in the chloride. (1 mark)
(e) Silicon tetrachloride fumes in air.
Write an equation for the reaction. (1 mark)
H Silicon is a metalloid.
(i) State what is meant by the term metalloid. (1 mark)
(i)  State one use of silicon as a metalloid. (1 mark)
Kenya Certificate of Secondary Education, 2025 ;E:
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2 (a)  State the names of the following compounds.

§)) CH,(CH,),CH, (1 mar

BrdsasasssEsanenanTe
..................................................................................... T L L R R ]

(i) CH,(CH;),C=CH ' (1 mar

(b)  Figure 1 shows extraction of copper from copper pyrites, CuFeS,.

Air GasC Substance B Air GasC

Copper pyrites

CuyS +FeO, | chamber | Cu2S \| chamber
2 3

Chamber
1

Slag Impure copper

Figure |
(a) Identify gas C. (1 ma

L L e L e e e e oo o oo o, ImImMmm I M M MM M Moo

(b)  Write an equation for the reaction that takes place in chamber 1.
(1 ma

R T T T T T e

T T L L T LT LT T T A, CEETTT Ty

(¢)  Identify substance B. (1 ma

(d)  Give the formula of the main compound in the slag. (1 mar

T T T T e

0]
&=
=

Kenya Certificate of Secondary Education, 2025
2332

5



0037158071~

5
(¢)  Write equations for the two reactions that take place in Chamber 3. (1 mark

D T T Lt T T T T T T T ]

L L R L) LR LT RN R R TR AR RO R R R R R AR AR RS A AR s

T T R T R R L T L L T sEssssssssanansan

bbb bbb LR LR e L L L L LT T srsenasen O T T T EssdssEsRiBaRaEIRI

(D Describe the process lhat is uscd to punfy the 1mpure copper. 2 mark

""" L L e L L LRt R b Lh bl bl
LR L T T T T e AARsarERARERARRRERRRIRERERERERRR e
L T T T T T T T L Lt Ll wew T L L L e

T e L L L I T T T T T T T T TR R T sesnenen

(h) When left exposed for a long time in air, copper coins turn green. Explain this
observation. (1 ma

T T T LT L L L e e
T T T T T T P T P T T T TP T T T T T P PR T TP P P PR R L] wrmas

L T T T seEERRREE L L LR L L

L TR T TR P AR R R R A RN AR AR AR RS RN RN R AR RR AR LT LT TR

(a)  State what is meant by standard enthalpy of formation of a compound. (Im

L T T R LR e e e L PR R LR R aREssssassEnnanns e sEssame PR R TR EATR R AT RRRRES BERsRREsERERR R wennas
L e T T R L L LR L Ll L] B T e L L L L L L ] sanssssanan

T T T T L LT T e T T e T T T e T T
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(b)  Table 3 gives enthalpy of formation of some compounds.
Table 3
Compound AH{ (kJmol™)

CO; —393

H.0 — 286

C:H, -104
(1) Write the thermochemical equations for the formation of:

L CO:; (I m

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

(i)  Study the energy level diagram in Figure 2 and answer the questions using th

data in Table 3.
3C, +4H,(g)
AH,
C,.C,(»
AH,
AH,
—
3CO, (g) + 4H,0(1)
Figure 2
L Give the value of AH,. (1 ma

--------------------------------------------------------------------------------------------------------------------------------------------------
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IL. Calculate the values of:

AH, (2 marks)

e b Ll Ll

T L L L L L L e e bbb bbb

- bHa (l mart)
(ili) When a sample of butane (C.H. ) was bumned, the heat produced raised the
temperature of 500 g of water by 35 °C (Specific heat capacity of
water = 4.2Jg7'K™).
Calculate the:
L. heat change for the reaction. (1 mark)

IL mass of butane that was burned given that the heat of combustion of one
“mole of butane is —2880 kJmol™ (C = 12.0; H = 1.0). (2 marks)

P T

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

---------- P L L e L R L L Ll Ll

L L e T T T R T T T T L)

L T T T TR TR R L R T L T L L Lt
L L L T Y YT T L L R R R massAsERELES (YR L LI Lttt
------ L T T R ] . I L T T T TP
LA LIRS Y S L L L L LR L L R S TR T T T TR T T T

0l

Kenya Certificate of Secondary Education, 2025
23312

[=IF.



003715507-4-22/4:

(a)  Describe how a sample of chlorine gas can be prepared using the following compounds:
solid sodium chloride, solid manganese(IV) oxide and concentrated sulphuric(VT) acid.

(3 marks)

sEErssseEaen LT TRd T T e TR L e L e LT

LT L] TR

Atssisndntannns . T L L LT T e T T

(b)  Figure 3 is a flowchart showing some reactions of chlorine.

Compounds J(Phoaphoms Chlorine gas o Compound C

h

D+E Step Il Step |

@

(ii)

(iii)

EfE

lStep !

NaClO,

Figure 3

Give the name of compound C formed in step I. (1 mark)

State the reagent and the conditions necessary for the reaction in step IL.
(1 mark)

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

Conditions.

Two compounds are formed in the reaction in step ITl. Give the formulae of

each of the two compounds. (2 marks)
L 1 AP s A G TR S I IR e TI &
L. | T e 1
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Write an equation for the reaction that takes place when chlorine gas reacts with
aqueous hydrogen sulphide. (1 mark)

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

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

State the observation made when:

(i)  chlorine gas is bubbled into aqueous potassium iodide. (1 mark)

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

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

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

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

Write an ionic equation for the reaction that takes place when aqueous lead(IT) nitrate is
added to aqueous potassium chloride. (1 mark)

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

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

-------------------------------------------------------------------------------------------------------------------------------------------------
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] (8)  Figure § shows the Down's cell used in the extraction of sodium from molten sodium
chloride.
Sodium
chloride Chloride
]
—3 Sodium
|
Electrode A —{ ] : : }— Electrode A
| |
| | -
| b Steel gauze
4 ! diaphragm
Electrode B
Figure §
(i) Identify the anode and cathode in the cell. Give a reason. (2 marks)
Anode:

L L LR L T P T TP P

L L T T L T T T,

Cathode
Reason
(i))  State the purpose of the steel gauze diaphragm. (1 mark)
HE Kenva C
enya Certificate of Secondary Education, 2025
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(b) Table 4 shows the melting point and boiling point of sodium and sodium chloride.
Table 4
Substance Melting point (°C) Boiling point (°C)
Sodium 4 97.8 890
Sodium chloride 801 1467

(i) Given ﬁmt the Down's cell is operated at 600 °C, state how this temperature is

achieved. (2 marks)
(ii)  State the advantage of operating at 600 °C. (1 mark)
(iii)  State the physical state in which sodium is obtained from the cell.

Give a reason. ' (2 marks)

R e L

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

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

(c) Starting with 1000 kg of sodium chloride, calculate the mass of sodium produced
(Na=23.0; Cl=35.5).

(2 mark -~
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(d)  Explain how a sample of solid sodium should be stored in the laboratory. (2 marks)

R T e R R Rttt Lt e L R L bbb
. e . L] 1] CETRERTEL] CLEEEE LR ] L1
AEREREE AR NIRRT LT T LT TR R EER R F TR LR L S LAl

(e)  State one industrial use of sodium. (1 mark)

e T T T L T T L R E LR L et il

6 The products of electrolysis depend on the conditions used.

(@ O

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

SrerssndntdE TR RNt RREREEY

---------------- EETTETET (LT . BEERI AR R s s ba A h

State the conditions, if the products of electrolysis of aqueous

copper(lI) sulphate are:
L oxygen and copper. (1 mark)

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

II.  copper (1 mark)

During electrolysis of an electrolyte containing aqueous A** ions, 19.4 g
of A were obtained when a current of 15 amperes was passed through it for
2 hours.

L Write the half equation for the reaction that took place. (1 mark)

AEsEERANEIRIARNERERTERNEN " . P T L

L ]

1L Determine the relative atomic mass of A.
(1 Faraday = 96,500 coulombs ). (2 marks)

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

I R L LT L T I .

T e e T T T T L LT e e U

T T T T N R T T T T T T T T T T T

L T T T T T T T LT T e e,

-----------------------------------------------------------------------------------------------------------------------------------
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(b)  Study the following cell representation diagram and answer the questions that follow.

Ni(s) / Ni** (aq) # Ag' (aq) /Ag(s)

(i)  State what the symbol // represents in the diagram. (1 mark)

. T * T L o S,

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

(iii) . Given that the E® of Ag*(aq)/Ag(s) halfcellis +0.80 V, calculate the E
" of the Ni**(aq)/Ni(s) half cell. (1 mark)

---------- e T T T e e . ! T T T T
.......... L L S T T L L L T . e T L L L L L LT T
..... T T T T T

(iv)  State how e.m.f of a cell can be used to predict whether a reaction is feasible.
: (1 mark)

L R L e R R P T . (11 L T LR T

L T T PR

T T T T T L L T L LTt

......... L L P

(¢)  Corrosion of a metal involves formation of an oxide layer on the metal surface.
Explain why corrosion of aluminium is protective while that of iron is destructive.
' 2 nuarks)

.............. T T L T
o)

R e T T e T L L L R Al bbb bR L LR
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7 (a)  State and explain how the rate of reaction, A(g)+ B(g) — AB(g) is affected by an
increase in:
(i) pressure; (2 marks)
(ii)  temperature. (2 marks)

(b)  The rate of reaction between ethanoic acid and copper(IT) carbonate can be
monitored by measuring the volume of the gas produced. The results obtained using
75.0 cm’® of 0.1 M ethanoic acid and excess copper(ll) carbonate are shown in Table 5.

Table §

Time, seconds 0 5 15| 25| 35| 45| 55| 70| 8

Volume of gas,em®| 0 [ 20 [ 41 [ 50 | 56 | 59 | 61 | 63 | 63

(i) Write an equation for the reaction that took place. (1 mark)

(ii))  Give a reason why excess copper(Il) carbonate was used. (1 mark)

=
&
=
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On the grid provided, draw a graph of the results obtained.

(3 marks)

(iii)

[}
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Use the graph to determine the rate of reaction at:

(iv)

(1 mark)

10 seconds

D S T

PrrmsssasaassanE

P T T T I ]

sesssssEERsNEEE R En NS

senanus

P P P AT

Y T T P SR e

sensssmeanE

T T T e

S L L L L T P e
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II. 40 seconds. (1 mark)
ooooooooooooooooooooooooooo I o e et e e TR A L LR LR AR R R R L AR R R LR LA e h bt b
L L L T T T T T T T ey srsnsenan T teesnpnene P e
llllllllllllllllllllllllllllllllllllllllllll L e e e e L L L L Ll ALl bR

(1 mark)
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