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SECTIONA. (50 MARKS)

Answer all questions in this section.
i or i ker bubbles of a colourles:
1. When pieces of calcium metal were added into waler 1n a beaker, but 9

gas, X and cloudy solution formed.

(a) Identify
(@) gas X (Y2 Mark)

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

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

(b) Write the equation for the reaction leading to formation of gas X and cloudy

solution. (1% marks)

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

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

(c) The cloudy solution was filtered to obtain a colourless solution, of what use is the

colourless solution in the laboratory (1 mark)

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

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

(d) State what is observed if gas X is passed over heated lead(IT) oxide.  (1%2 marks)

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

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

When a mixture of sodium chloride and liquid L was heated, hydrogen chloride gas was
evolved.

(a) Write the name of Liquid L, ( Y2 Mark)

............
P P e e P P TP PP AP EE B PP P T EE TP 0P AP0 OF IR EEYTOEPPIPOOCRIEILIEr IR ORI ORI L

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

OUMITATT————
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(b) Write an equation of the reaction leading to the formation of hydrogen chloride.

(1%2 marks)

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

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

(¢) Hydrogen chloride dissolves in both water and ¢

observed when sodium carbonate is added 10;

(1) a solution of hydrogen chloride in water.

arbon tet

rachloride, state what is

(1 mark)

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

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

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

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

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

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

3. The number of protons, neutrons and electrons of differ

are given in the table below.

ent particles R, S,T,U,Vand W

Particle Protons Neutrons Electrons B

R 20 20 18 |

S 17 18 17 B
T 6 6 6 1
U 7 7 10 |
\Y 17 19 17 J
Z 19 20 | 19 ]

(a) Identify which of the particles in the table is:

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

-----------------------------------------------------------------------
................
----------------------
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(b) Write the
(i) electronic structure of the anion in () (V2 mark) (a

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

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

(¢) Particle S separately reacts with particles Z and T forming compounds M and N

respectively.
(i) State the type of bond that exists in compound N (% mark)

A R R L R R i vecse A R A i
.
$909sessseveneee - R

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

(1 %2 mark)

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

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

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

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

(iii) State whether compound M has low or high boiling point. Give a reason for your
(1 mark)

answer.

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

.....................................................................................................
uuuuuuu

4. Tn an experiment to determine the molar heat of neutralization of hydrochloric acid with
sodium hydroxide, students reacted 100cm? of IM hydrochloric acid with 50cm® of 2M

sodium hydroxide solution.

They obtained the following results.

Initial temperature of acid=24.8°C
Initial temperature of base=25.2°C

Highest temperature of acid - alkali mixture
Oblamed =34.0°C
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(a) Defin
. c .
the term molar heat of neutralization, (1 mark)

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

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

(b) Calculate;

i )
(1) the change in temperature (AT) of solution

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

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

(ii) the molar heat of neutralization of sodium hydroxide
1 -1 Density of solution is gem™>)

(Specific heat capacity of solution=4.2]g"
(3 marks)

5. (a) State the chemical nature of s0ap

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

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

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

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

sodium hydroxide solution is

(b) During the laboratory preparation of a sample of soap,

heated with suitable oil, to which concentrated sodium chloride is added.
(ii) Name the process leading to the formation of soap solution. (V2 mark)
(ii) Name one suitable oil that can be used. (V2 mark)

-
Page 5 of 12
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(iii) State the purpose of adding concentrated sodium chloride. (Imar

.. R R R I IR,
R . ey
essosbsseoeveacte .
EERER]
pes
EEEEER
sesenune
sevsnmmaner
TR

Shhd anve R R . rasssnraveane
sesse v T R R
c....--.-.p-a--..uo-. .
e
TR
carsansran
FEEEE . PP

e was added to a known volume of

(c) To water containing dissolved magnesium sulphat

soap solution

(i) State what was observed

sasEssrresesEeR IS IR TR T ey,
sawsssareneanaracvanen .
R LR R T T EE R R

. .. . e

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

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

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

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

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

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

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

(iii) State one chemical method that can be used to effectively use soap with water containing
magnesium sulphate.

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

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

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

6. A hydrocarbon Z consists of 85.8% by mass of carbon, and 8.39g of hydrocarbon
occupies 4.47dm? at s.t.p.

(a) Calculate;

(i) the empirical formula of the hydrocarbon Z, - g IR} (2 marks)

(i) molar mass of the hydrocarbon Z, (1 mark)
mar

- © UMTA Joint Mocks 2023
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(1 mark)

b)(i RO . v i
(b)(i) Determine the molecular formular of hydrocarbon Z.
(1) Write the structural form of Z.

olution of sodium sulphite, 2 white

hite precipitate, it
cidified potassium

~1

When Barium nitrate solution was added to a s
precipitate P was formed. When a reagent M was added to a W
dissolved and a gas Q was formed which turned the colour of a
dichromate (V1) from orange to green. .
(V2 mark)

(a) Name reagent M

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

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

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

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

(c) (i) 1dentify gas Q ( Y2 mark)
(ii) Write equation leading to formation of gas Q. (1% mark)
(d) State one use of gas Q. (Imark)

-----------
-----------------------------------------------------------------------------------------
--------
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in eac B wing.
8. Name the process that takes place In cach of the following

; ion w xposed in air.
(a) Crystals of calcium chloride changes into solution when expo (1 mark)

EEE B R I,
R e o
LR "o vy
EEER .
TR .
EEEEERER
IEEEEEREEEE
R

R L P
---------------
e
e LT
EEEEEEEEERN
Trrasaarerraa e

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

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

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

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

(1 mark)

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

..........................................................................................................
eee

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

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

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

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

9. During extraction of Iron, Iron metal, ore, coke and limestone are placed into a blast

furnace and hot air blasted into the furnace, impurities in the ore are removed as slag.

(a) Name one iron ore from which iron can be extracted and write its formula. (1 mark)

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

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

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

..............................--.-.. tee A
. teasees
Teean . . S0P 00ete0s00000000¢00000000000
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(L) \ { i[(‘ C \l“n(i\‘n.‘ 11} \‘h\ W l i [
D 10W Sltl}‘ 1N '(“An\l'(l
\l S ) ) 1 (?l/l ma .?.)

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

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

1) Write an equation showing Ir .
(d) Write an equation showing Iron ore named in (a) is reduced to Iron metal - (17 mark)

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

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

10. Chlorine gas was bubbled through water for some time. The solution formed was exposed

to the sun for long time as shown in the set- up below.

f\éz Sunlight
Pl

(b)(i) Name substance P (%2 mark)
(ii) Write equation for the formation of substance P. ( 1% mark)

(¢) (i) State what is observed when chlorine gas is bubbled through sodium bromide solution

(1 mark)
Page 9 of 12
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he above reaction oi) above (1% marks,
. in 1Ne ¢ J
. e )k place

n vy o anian which 106
(if) Write an Jonic equaliOn W

................
............
‘e
.......
.....
venr
R
.....
..........................

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

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

11. () Define the following terms (1 mark)
(1) Electrolyte | (1 mark
(if) Electrode || showing flow of electrens and

(b) Draw a well labelled diagram of an electrolytic c€ 5
electricity o : ar. &
(€)(i) Describe how the products will be formed at each electrode during electrolysis of

dilute sodium chloride solution using carbon electrodes. (6 marks)
(ii) Name the product that will be formed at each electrode if the above electrolysis

was repeated using concentrated sodium chloride solution. (1 mark)

(iii) State the application of electrolysis of concentrated sodium chloride solution

(1 mark)
(d) The diagram below is an electro-chemical-cell.
A\
/Salt bridge H'
. coobooccoon o ——Copper rod
Aluminium S
rod
Solution X Solution Y
(i) State the function of salt bridge. -
(ii)Identify solution X and Y (1 mark)
(1 mark)
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2. (a) (ii)Draw a well labelled dj
12. (3) (i) well labelled diagram to show how dry sample of ammonia gas can be

prepared in the : : :
laboratory from calcium hydroxide and ammonium chloride.
(34 marks)

) Wrd o ‘ .
(i) Write equation for the reaction that took place leading to the formation of ammonia
gas in(a) (1) . (1% marks)

Vi ) .
(b) Write equations for reaction of combustion of ammonia without catalyst.
(1% marks)

(c) In the Harber process, nitrogen and hydrogen are reacted over a catalyst 10 give

ammonia gas.

(i) Name the process by which nitrogen gas used in the process is obtained. (1 mark)

(ii) Write equation for the formation of ammonia gas from the raw materials.
(1Y% marks)
(d) Explain how the following factors would affect the yield of ammonia.
(i) High pressure (1% mark)
(1 mark)

(ii) Presence of catalyst.

(¢) 0.34dm? of ammonia gas = s.t.p reacted with dilute sulphuric acid to form ammonium

sulphate according to the follc'=ing equation.
2NH3 (S) + H2504(aq) ——— (NH4)2$04(QCI)

Determine the mass of the ammonium sulphate produced.

(H=1; N=14;0=16; S=32, Molar gas volume at s.t.p =22.4dm?) (3 marks)

uric acid on industrial scale, sulphur dioxide gas is first

13.(2) In the manufacture of sulph
hur trioxide gas in a presence of catalyst which is finely

purified and then covered to sulp

divided.
(i) Name the catalyst used. ( ¥ mark)
(1 mark)

(i) State why the catalyst is finely divided?
leading to formation of sulphur trioxide (1% marks)

d into sulphuric acid.
(3 marks)

(i}) Write equation for the reaction

(5) Write equation(s) to show how sulphur trioxide is converte

(%81 CamScanner
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' //ll],l
|” e ’ ) )f }l v 1(;]‘1'

(¢) State the conditions under which sulpl - each case
p “ ”l ;; ¢ Y B
. " , '””k ',l.l(‘ .
substances below, Write equation of reaction that (2 marks)
(i) Copper "
(2 marks)
(1) Aluminium oxide 1 '
(2 marks)

(1i1) Potassium nitrate crystals .
h between sulphate 1005 and carbonate
’

(d) Name one reagent that can be used to distingi -
Jch jon is treated with the

. . . eorved if €
ions, and in each case state what would be observed 1 |
(3 marks)

reagent separately. -
chloride crystals from Iron

14. (a) Describe how you would prepare a sample of Iron (1) (S marks)

metal.

: (o , (1% marks

(b) Write an equation for the reaction that take place in (2) above. )
. : o : ivided 1 O1lw

(¢) Iron (I1) chloride was dissolved in water and the resultant solution di vided into two

portions.

(1) To the first portion, sodium hydroxide solution was added dropwise until In
excess. State what was observed and write an ionic equation for the reaction that

occurred
(2'% marks)

(ii)  To the second portion, a few drops of silver nitrate solution were added. State
what was observed and write an ionic equation for the reaction that occurred.
(2 Y5> marks)

(d) Lead (II) iodide is an insoluble salt.

(i) Name two compounds that can be used to form lead (II) iodide. (1 mark)
(ii) State what is observed when the two compounds are added. (1 mark)
(iii) Write an ionic equation for the reaction in d (ii) above (1% marks)
: 2 marks
END
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