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INSTRUCTIONS TO CANDIDATES

Section A consists of 10 structured questions. Answer all questions in 1his section.

Answers to these questions must bewritten in the spaces provided.

Section B consists of 4 semi — structured questions. Attempt any two questions jrom this
secrion.

Any additional question(s) answered will not be marked.

Answers to the questions must be writtent on the answer sheets provided.

In both sections all working must be clearly shown and must be in blue or black ink.

Any work done in pencil will not be marked except drawings.

Mathematical tables and silent non-programmable calculators may be used where necessary

use,
=1, C=12,0=16N=14,8=32,Cl=355 Na=23, Fe=56 Mg =24, Zn =65,

1 mole of gas occupics 24 dm? at room temperature.

: 3
I mole of gas occupies 22.4 dm’ ats.tp
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SECTION A (50 MARKS) L
Attempt all questions in this section in the Spaces provised O

dioxide and mrOri2 EESCS WerE
oy IOXICS GRS -
Some small quantities of dry samples of carbon ~d I siznd for

carefully collected into the same gas jar. The jar
short time such that the gases separately settled

s
was then coverse 206
A

I—‘ tn- r-a; ,,'._. =

below.

(a)

(b)

Glass cover—,
s;‘___/’

C

B

A
Gas jar —

In which of the regions A, B and C did

(1) ammonia gas settle?

PR RS S Sy RGeS Sy D N R R T L X e et e

(ii)  carbon dioxide gas setrle? (0> m

NSRRI U5 ST PP 1, K RS S SR P 3 P Y R ettt L L L il sttt o o o ———— 7 e el e

(iii) none of these two gases settled there? {05: mark)

R e T R Rt bt b

Briefly explain your answers in (). (0172 marks)

e 1 B AL 09 AP . A B B ] % e o e
------------------- -——
--------------------------------------------------------------------------
...................... —
--------- J T T T T TR R R XL R L R S Rl i R
------------------ —
sesospsesonoPe ssosprsrasvrrree P L L L Lk T T,
........
-------------------
PR . sssva e e L T T
L. -
sssvons sessssssrs ssssvesrwrrar PP RSP RS
............
.........
essvoer e L L L e
B e T ——
——— e o
------------------------------------------------------------------------------------
R e T
. ——— . ————
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(c)

The glass cover was carefully removed and dry hydrogen chloride gas was also
directed into the gas jar.

()  State what was observed. (01 mark)

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

(i)  Write equation of the rection that took place. (01%: marks)

ese
...........................................................................................

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

The table below shows the jons and their electronic configuration of elements in the
periodic table represented by alphabetical letters P,O,Rand T.

(b)

(c)

Ions of clements | Elcctronic configuration of the ion
J 2:8
o~ 2:8

B R* 2:8:8

- T 2:8:8

To which period in the periodic table do the following elements belong?

@ P (0%2 mark)
(i) R (0%: mark)
State the group to which element Q beiongs. (0% mark)

(i)  Write the formula of the compound formed between Pand Q. (0% mark)

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

.............................................
................................
----------------
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)
rweenPand Q. (07 mark)
(1) Give one property of the compound for ed =

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

sesse0saes.,
ses s e m s ..
P N A
PRI S LA
csaspranvee
i R N L N N R N X X T R N

: . whose pH value is 57
(d) A solution of the compound formed in (c) above WhoOS€ P

: : ube.
was added to magnesium carbonate power in a testt

, (017: marks)
(1) State what was observed.

. 1 g

(1)  Write ionic equation of the reaction that took place. (017 marks)

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

Zinc, iron, copper and magnesium are metals commonly used to make alloys.

(@)  Whatisan alloy? (01 mark)

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

(b)  Which of these metal(s) is used to make an alloy used in the makine of
(1) medals?

LR R R R L s Sececec. "
------------------'-------------------------- *erssscnnas

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

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

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

(c)  The metal you named in (b) (i) can react with conce

(1)  State what is observed.

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

nirated nitric acid.

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

................................................
................
.............
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() Write equation
cquation for the reaction that takes place, (017 marks)

Sthetntnne,y
v
AL L RN T TOT T
fesraneae
Crlienanaay N
“res T s e

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

e
........................
...............

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

Sodium carl :
. u )(“ H ey H
1ate solution wyg added to little amount of hard water in a beaker.

(@) () State what wac ahen
vas observed. (0% mark)

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

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

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

(b)  To the resultant content in the beaker, excess dilute nitric acid was added while
stirring followed by excess aqueous ammonia.

State what was observed. (02 marks)

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

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

(c)  Other than the use of sodium carbonate, give one other chemical method and
one physical method that can remove all forms of hardness in water.

(i)  Physical. (0% mark)
. s
(i1) Chemical. (0': mark)
5 Turn over
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3.

' . UTR— . a solution of
The table below shows the results of the tests that were f..lllrru_dl nlut on a
wlions the elow.
compound . Use the table to answer the questions that follow be

NO. TEST

OBSERVATION

: : e scipitate  insoluble in
1 |Sodium hydroxide solution was | White  precipitate 1

: - , ' XCCSS § ali.
added drop wisc until in excess. | excess alka

: : : . | No observable change.
IT | Ammonium hydroxide solution was [ No observable chang
added drop wise until in excess.

White precipitate solublc' on
heating but reappears on cooling.

IIT | Lead (1) nitrate solution was added
and the mixture was heated.

(a)

(b)

i ‘ 01 mark
Suggest the cation(s) that is/ are present at test I. (01 mark)

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

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

Identify the
(1) cation present in JV.

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

(1) anion present in V. (0% mark)

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

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

A small amount of the solid compound, W, was placed on a watch-
glass and left in open air for some time.

(i) State what was observed. (0% mark)
(if)  Name the process that took place. (0% mark)

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

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

---------------------------------
e

----------
""""""""""""""""""
..................



Copper A , . . .y : .
pper (I1) sulphate was added to a reaction of 4.5 g of impure zinc granules with

excess dilute s e acid. The reacti ; '
ess dilute sulphuric acid. The reaction produced 580 cm’ of pas, K, at room
temperature,

(@ ldentify pas, K. (0% mark)

----- D RN
D N R S N R RN N RN I SR R AR R R RN AEEEARXEEXZXREERENNRENEN AN E N RN AN R

(1)  Write equation of the reaction that took place. (01 marks)

“es
AR TR R R R AT ¢ § SRS § T e S, B eiel, Feiele e W pesleie e i 080 @ PRS0 S 00810100

(b) Calculate
(i)  the mass of zinc granules that reacted. (02 marks)

-------------------------- .............-.-u--.----o-cttn-----ulnuua'-q...n--.-.----.-..-.-.--
---------------------------------- .lll:ull-t.t.llll.'Qc---tu-uvo---n--ol--o-o.n-a-.-v-n-n-.'-
R R N R R R R R R ] J TR A T R T R R R At
.............................................................................................
----------------- c-.-..-.-.--.-n-----..--n-----.---u----.-n-o.--..c.n-....o..-c.-n.--.-.c----
----------------------- ---.o--n---o-o-----.---..ontnuh.---n---.o---c-ao---y-c--.--.--.-.....--n
----------------------------------- .--.-n-----.-.uu.nn.----lulunutl-lnnllnonuﬁ|--u-vo--o-----.--o-noo-o.-----....--..-....-..-.
-------------------------------- tnslc-u---no---.-.a;n.nc.----n-co-o--.----.--.--'.-.-..--.-.-.--.c.----.n-.-.-.---.---.---...-.
YT LR R R AL A R R A SesssssesNsessesRsERIRERRERRRIELERIL TS GesssssmERsRRT Rt an e

RN R ) TR R R R e R R R AL A
RN R R N
------ sessnessw e
. . e TR LRI I R L IR R YR R R R LR B
. srmee .
TR I R R sessItestescEssaRT B s ESREERT RO iNe

oo--ro---o-.o---u--.-anon-n.

........llll.lllllllll.lllllllli.tcllll --------- Nevssaramanen etsssesasrsasTEsERaIN RSB LS
R I
MR L

...--.-..--------o---u.lu--n.-...n--'-----u-o--v--l--o -----------------
e
sssnsesupessrene
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236) which is a nitrate of a group Il metal,

7. The compound. Ys. H:0 (Formula mass =
as no further change.

Z. was heated strongly in a dry test tube until there w

¢ compound in terms of the metal, Z.

a 1 Write the formula of part, Y, of th
@ rite the fc p (0% mark)

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

pound?

(1)  What does the value “4" represent in the formula of this com
(0%: mark)

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

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

(®) (i) State what was observed when the compound was strongly heated.
(01 mark)

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

(i)  Write equation of reaction involving metal, Z, showing what took place
when the compound was heated. (01% marks

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

(c) The gaseous product of the heated compound was bubbled through water. Write

equation of the reaction that took place. (01%: marks)
(d) Determine the atomic mass of Z. (01 mark)
8
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25.0 cm? of
tm” of 4 M solution

1.2 g of a sy
a stn m: ;
) Cillcul:l t’llm.lgncsmm that was 10 ¢m long

€ the number of moles of '

(1) m i
Agnesium iy
on that reacte
hat reacted, (0] mark)

.
-----
e
e
.....
LY
LI
sy
-----
----------------------------------------
.................

of dilute hv . ; .
lilute hydrochloric acid was reacted completely with

) b . R e
the reaction ratio between the acid and magnesiumribbon.  (0/ mark)

(c) State two ways in which this reaction would move at a faster rate. (01 mark)

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

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

ow shows a unit of the structure of one of the crystalline allotropes of
represents a carbon atom.

The figure bel
carbon where “ @7
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()

(H)

(d)

(e)

What are allotropes? (01 mark)

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

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

. | 3 T : . . ) yi= = . X ,.' .
Q)] Which allotrope consists of the unit above mn its structure? (0% mark)

.............
M AR Y Y N Y XYY TR R EEREEE s aiels ea vy anene

---------------
TAeLsRL R LI R N S T AT AR Prrs iR TR R A RN R AR R L
...................
----------------------------------------------------

.............................................
e

(0 Give one physical property of the allotrope you have given i (b) above,
(07: mark)

------------------ L R A A S S R S S IR IS I I R RN I RO U L

(1) Name one allotrope of carbon which is a different category from the one

vou have given in (b) (i). (0%: mark)
(i) Give one use of this allotrope you have named. (02 mark)
An oxide of carbon can react with purified magnetite,
1) Name this oxide of carbon. ,
(1) (0% mark)

(iii)  Write equation of the reaction that took place I
‘ (01% marks)



10.

(a)

(b)

Coper metal

can react with sulphuric acid,

i N » S -7 '
() State the condition(s) that can enable the reaction to take place.
(01 mark)
(1) Write equation of the reaction that takes place. (01 marks)

State what is observed when the gaseous product bubbled
(1)  through potassium dichromate solution. (0%: mark)

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

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

(ii) intoa gas jar containing damp blue litmus paper for some time. (0%: mark)

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

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

------------------------------------------------------------------------------------
---------
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11.

SECTION B (30 MARKS)

Attempt any two questions from the sheets/booklet provided.

During the treatment and prevention of COVID- 19, some components of the _
éu(l)lsmnccs shown in the table below were used to cure the patients and also kill the
VID -19 germs,
SUBSTANCES COMPONENT
Atmospheric air Gas, Q
Sanitizer Ethanol
Soap Sodium stearate
(@ (1) Name gas Q. (0% mark)
(1)  Other than industrially getting gas, Q from the atmosphcrc, an oxide of
sodium was reacted with water as an cmergency to get this gas that was
required urgently.
Name this oxide and write equation of the reaction that takes place.
(02 marks)
(i)  If70.56 litres of gas, Q, was required by each COV?D — 19 patient at room
temperature, calculate the mass ol the oxide of sodium needed to producg
gas, @ in order to treat 23 patients. (04 marks)
b)) @) Name one raw material in your locality from which component of
. 1, .
sanitizer is obtained. (0%: mark)
(1)  State the process leading to the formation of this component frpm the
substance you have named in (b) (i) and write equation of the reaction that
takes place. (02 marks)
(i11)) Write equation of the reaction that takes place when the component of
sanitizer is reacted with sulphuric acid and give one of the conditions for
the reaction to take place. (01% marks)
(c)  The component of soap can be obtained according the reaction stages below;

(1)

Boil Solution K .
Muton + N — Mixture, L ——— Sodium Stearate.
Name substance, V. . . (0% mark)
Why is solution, K added to mixture, L in this reaction? (01 mark)

(i)
(iii)
(iv)

v)

Give one other substance that can be used instead of muton. (0% mark)
Write equation of the reaction between sodium Stearate and magnesium

SUipIAte, (01% marks)
State one application of the reaction ip (c) (iv) above. (0% mark)

12
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(d)

Name ¢
ne slll) o "\
Prevent the pcosliil::“l:‘;)gﬂml l.hnn those stated in the table that was also used to
1 Eetting infected with COVID -19 0 '
& - (0% mark)

um chloride g
the anode, 18

an industrial electrolyte where chlorine gas 18 produced at

a
(@) What do you understand by the terms:
(1) Electro]
1 yte?
()  Anode? :% :::Z:llg
b)  In whi i ‘
(b) mlm\:izr;cb other industrial form of this electrolyte is chlorine produced at the
(0% mark)

(©) Name other product(s) produced industrially when sodium chloride is in the
(1) molten form. (0% mark)

(i)  form you have given in (b). (0% mark)
(d)  Name the materials used

as the cathode for the (wo industrial forms of the
clectrolyte given above. (01 mark)

() Write equatign of the reaction that takes place at the cathode for one form of the
electrolyte given above. (01%: marks)

(f)  Describe an experiment to show how dry choline gas can be prepared in the
laboratory using potassium manganate (iv) as one of the reagents. (No diagram
required). (05 marks)

(g) 600 cm? of chlorine completely oxidizing a certain amount of iron metal at s.t.p.

(i)  Write equation of the reaction that takes place. (01% marks)
(i)  Calculate the mass of the product that was obtained in this reaction.
(02% marks)
13. Ammonia gas is a common reducing agent that can reduce copper (ii) oxide.
(@) (i) Whatis a “reducing agent”? (01 mark)
(ii)  State what is observed when ammonia gas is passed over copper (II)
oxide under suitable conditions. (01 mark)
(iii) Write equation of the reaction that takes place. - (01 marks)
(b) Name one other gas that can reduce copper (II) oxide. (0% mark)
' a dry sample of ammonia gas can be prepared in the laboratory.
(c) Describe how a dry samp i
13 Turn over
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(d)  The flow diagram below shows how nitric acid is manufactured.

P+ R L ‘
P+ NH; Z’ Catalyst Chamber _9, Cooler —— Water — Nitric acid.
(1) Identify Pang g (01 marg,)
(ff) Write equation of the leading to the formation of gas, Q. (0] ’/Iz marks)
(iii)  State one large scale use of nitric acid. (0% mark)

() Name any one raw materia] and the conditions used during the manufactyre
of ammonia gys. (017 mar ks)

4. (a) Define the term “solubility of a salt”, (01% mar ks)

(b)  Zinc sulphate Crystals readily dissolve in water. Given that 77.5 g of saturateq
solution of zjnc sulphate contains 37 () g of the salt.
() Calculate the Solubility of Zinc sulphate. (02 marks)

(i) Describe how adry sample of zine crystals can be obtained from sulphate
crystals can pe obtained from a suitable acid and a compound of zinc. (N
diagram is required), (05% marks)

(¢)  The data below shows the solubilities of Zinc sulphate at various temperatures.

Temperature, oC 30 | 100
Solubilities of ZnSOy, gramg per 100 g of water 36.5 | 60.0
Plot the graph of solubility of Zinc gyl perature. Use the graph
to determine the mass of zinc sulphate that would crystalize out if a saturated
solution of Zinc sulphate at 75°C is cooled down to 15° C. (06 marks)
END
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