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3. The table below shows an experiment carried out on an aqueous solution of salt A,
Study the table and answer the questions that follow.

8

SECTION A. -

1. The figure below
e i X : e .

is a set up of apparatus for the preparation of hydrogen.

%

2. Nitrogen reacts with Hydrogen to produce ammonia as shown by the following
equation: Ny + Hz(g) = NH3() + Heat
The sketch graph below shows the amount of ammonia produced at various

b) Write an equation for the formation of hydrogen.

— water

— 300 atmospheren

200 atmos pheres

\\\‘_ o
ai 10 atmosplieres
3 75 ; P
& ;f;:; Temperature

a}] How does the amount of ammonia vary with temperature?
b} How does the amount of ammonia vary with pressure?
c) Suggest the catalyst for the reaction between nitrogen and hydrogen.

Experiment on salt A

Cbservation

Add dilute NaOH solution

A white precipitate which doesn’t dissolve in excess

Add aqueous ammonia

A white precipitate insoluble in excess

Add dilute HCL solution

A white precipitate that dissolves on boiling

i) What is the cation in salt A?
1) Write a balanced equation for the reaction in experiment (c) as shown in the

table above.

iii) How would you obtain a dry sample of the precipitate in' experiment (a)?




4. Thc simple diagram below shows how copper is purified.

| a Electrode 3 | *

Electrolytea
‘&) State which electrode is the anode. ' (I mark
b} Name the substance that is used as the cathode. (1 mark
¢} Name the electrolyte used in the process. (1 marl
d} Write an €quation to show the reaction taking place at the cathode. (1 mark
5. a) Write the formula of the oxides of:
i} Sulphur (1 mark)
ii) Iron (1 mark)
: b) State the type of bond that exists in the oxide of:
ij Sulphur: (1 mark)
ii) Iron: (I mark)
6. Dry hydrogen £as was passed over 6.85g of heated lead II oxide. When the reaction
5 was over, the solid residue was weighted.

a) Write a balanced e

quation of the reaction.
b)-Calculate the mas

(1 mark)
s of the residue. The atomic masses are: Pp = 207,0=16,H = 1(3 marks)
T8 Element M belongs to group III of the periodic table.

- a) How many electrons does M have in the outer shell? (1 mark)
b} Write the formula for:

oy

i) The oxide of M

| (1 mark)
ii) The chloride for M. (1 mark)
11} Nitride of M (1 mark)

' An oxide of X can be reduced by metal Q but not by metal R.
- a} Show the order of reactivit

y of the three metals startin
- b) If metal Q is in group I of the periodic table, write the fo
c) State yes if X will displace Q from its chloride soluti

(1 mark)
- A compound X of molecular mass 42 contains

85.7% carbon and the rest is hydrogen.

a) Calculate the empirical formula of X: (C=12,H=1).

{3 marks)
b} Determine the molecular formula of X. (2 marks)
L3
+10. Oxygen can be prepared from hydrogen peroxide in the presence of 5 catalyst,

i a} Name the catalyst that is used in the above preparation. (1 mark)

b) Write a balanced equation for the reaction. (1 markj

c) State two ways of increasing the rate of formation of oxygen. (2 marks) |

®
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11. Copy the followmg table in your answer booklet and match the ions in list-A with
their corresponding conﬁrmatory chemical tests in list B. '

List A ' List B
a} S03~ ‘Aqueous NH3:
R b) CO03~ HCl(aqy and BaCly(agy
C) Zn?* ‘ H+(aq) A

12. Match the substances in List A with the corresponding environmental problems in

List B.
List A : List B
. a) Carbon dioxide Ozone layer depletion
® b} Sulphur dioxide Green house effect
¢) Chlorofluoro hydrocarbons Acid rain

Soil erosion.

13. Suggest the structural formulae for the following organic substances.
a} Methanoic acid
b} Sodium ethanoate
c) Propene (3 mar

X
14. Sulphur dioxide and oxygen gases react according to the following equation:
280, + O, = 280, + Heat. 100 liters of SO, were mixed with 100 liters of oxygen.

a) Calculate the volume of SO; produced.
b) Calculate the total volume of the gas present after the reaction. {

'15. Calculate the percentage of sulphur in Fe;(SO4)s. -
Fe =56,S=32.0 = 16. (3 marks)

L]

SECTION B: (Choose three questions from this section) %

16. 20 cm? of sodium hydroxide solution reacted with 30cm® of 1M of sulphuric acid.

a) Write a balanced equation for the reaction. (1 mar

b) Calculate the molariy of sodium hydroxide and hence its concentration in gm/dm?.

. (Na=23,0=16,H = 1) (5 marks)
c) Name the products formed when concentrated sulphuric acid reacts with the
following:
i) Boiling it with sugar
ii) Heating with ethanol at 170°C
1ii) Heating with sodium chloride. :
iv) Adding water to it (4 marks

17. The table below shows the number of protons, neutrons and electrons in substances
e W, X, Y and Z. use the table to answer the following questions.

"Substance | No. of Protons | No. of Neutrons | No. of Electrons
W 6 5 6
X 9 10 10
Y 12 12 - 10
n A 19 20 19 '
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a) Which of the substances is:

) ' A cation? SR ' , (1 mark

i) An anion? v </ : (1 mark

-b) Write the electronic configuration of Z. (1 mark

- ¢ Whatis the mass number (relative mass) of Y? ' (1 mark
- d) Write a chemical formula between Z and W when they have chemically

combined. (1 mark)

aid of relevant equations, explain hbw a pure sample of Z chloride can be
obtained starting with Z, H,0 and HC, (5 marks)

; 18. The following question is about some of the reactions of Zinc and its compounds. Study
the chart below and answer the questions that follow.

Dite
Gas X + D«(M%LM & Add
o
HNG o A+ Gag N
O, dil Hey Mt
Heat . ;
Cenrp F
<
o e .
: - B+ Nagy
i heay
a) Name substances A, B, C,Dand Gas X, A (S marks)
b} . Write a balanced equation to show how substance D is converted to C on
heating and state all the observations you would make when D is ®
changing to C, (5 marks)

, 19. With aid of relevant diagrams, describe:
a) An experiment to show that rusting of iron requires both oxygen'and water. (6 marks)
b) State four ways of preventing rusting. s (4 marks)

... 20. With aid of a well labeled diagram,

“a) Explain how sodium hydroxide can be manufactured (prepared on a large scale) (8 marks)
b) Suggest two uses of sodium hydroxide. (2 marks)

SECTION C.

{ Time in minutes i 0 I' 5

|
{LVClume of gas ‘J’ 0 I 10 ]i 20

L produced in cm?

a) Suggest the catalyst for the reaction. (1 mark

' b). Plot a graph of volume of gaé evolved (Y-axis) against time (X-axis). (8 marks)
L

¢) Explain why the volume of the gas increases and then remains constant after §
25 minutes. (2 marksj

d) Suggest the ions present in the mixture at the end of the experiment. (3 marks)
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22 Read the following passage and answer the questions that follow: To-a black powder;. P
was added dilute H,SO, and a blue solution Q was formed. When NaOH- solution was .
added to solution Q, a blue precipitate R was formed. When R was strongly heated, the
black powder P was formed. When Na,CO; solution was added to Q, a green-blue
precipitate S was formed. When S was strongly heated, a black powder was formed.

a) Name and write the formula of substances P, Q, Rand S.
b) Write balanced cquations for the reactions mentioned in the passage.
a
23, a) With the aid of a well labeled d1agram, describe an experiment to prepare dry
carbon dioxide gas from solid calcium carbonate and dilute HCI Acid.
b} Why can't dilute H,SO, be used in this experiment?
¢} Write balanced equations to show how CO, reacts with the following:

i H0O Y NaGCH. (2 marks
; d} State two uses of carbon dioxide. { ‘
END
CHEMISTRY III 2003/2004
SECTION A
ﬁnswer to question 1. Answer to queStion 2.

a) The amount of ammonia increases with decrease in

¥ ie dilute FLEO, temperature and vice versa. &
- ¢ 5T g ; e
b Zn + H,SO, . ZnSO, + H, b} The amount of ammonia increases with increase in 1.

pressure.

a) X is Zinc

c) Finely divided iron.
Answer to question 4.

a) Anode is electrode X.

Answer to question 3
$) Cation in salt A is Pb?*
i) Pb?* + 2C1—PbCl, b} Pure copper.

iii) Filter the mixture to obtain Pb(OH), and then c¢) CuSO, solution.
warm to evaporate any soluble substance in it. d) Cu?* gy + 2€ Cugs

Answer to question 6.

a) PbO + H — Pb + H;0

b} Rmm of PbO = 207 + 16 = 223.
From the equation:
223 of PbO—> 207g of Pb

Answer to guestion 5.
3’) i) SO,, SO;
ii) FeQ, Fe, 03, Fe;O,

b} i) Sulphur — covalent bond

i) Iron—— Electrovalent/ionic bond.
207

1gobeO—-—><685 6.35g of Pb

Answer to question 7. Answer to question 8.

a) 3 electrons a) R« X< Q.
b} 1) M,O3 b} QC1

ii) MCl; c} No

iil) NM
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Answer to question 9.

b) Molecular formula (CH), = 42 (e
)% of H=100-85.7 =14.3

(12+1x2)n = 42,

0 H 14n = 42
351 : lig ' ‘ 42 _
i2 1 BT
7.142 14.3 : molecu_lar formula is (CH); = C3H,
7.142 7.142 Answer to question 10. 5
1 2 a) MnO,

- Empirical formula is CH.. b) 2H;0; — 2H,0 + O,

cj - Increasing the concentration of H,0,

/ - Increasing temperature (heat) of the
reactants.

;Z';ilswer to question 11. ] Answer to question 12. "
d) S0§™ ~ sAqueous NH, b} Carbon dioxide

Ozone layer depletion
0] and BaCl ¢) Suiphur dioxide Green house effect
s CI°)) 2(aq)

d} Chlorofluoro Acid rain
R T8 ) hydrocarbons Soil erosion

13. Answer to question

€] COZ~ —.

d) zZn2+”

Answer to question 14.

{a) H-C-0H a)
% 280, + 0, —» 250, + heat.
, 2V of 8O, + IV of 0,~* 2V of SO,
/H ‘ IVof SO, + 2V of O, —» IV of S0;.
(b) H"?”%O"Na 100cm? of SO, + % 100 of O, N 100cm?® of SO,
H O 100cm? of SO, + 50cm?3 of Oy = 100cm? of SO3
’E'I H Volume of SO; = 100cms,
(c}C=C-CHy
X 1 /
_5 L | H Hy.

14. b) Total volume of the gas present after the reaction:

= Volume of SO, produced + volume of unreacted oxygen.
Volume of unreacted oxygen = 100 - 50 = 50m?
Total volume of the gas after the reaction = 100 + 50 = 150m?
; Answer to question 15
| Fez(SO,4);

‘Rmm of Fe,(SO,), = (56 X 2) +(32x3)+ 16 x 12 =112 + 96 + 192 = 400
% of sulphur in Fez(SOy)s
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SECTION B

o) i) Carbon and steam
1ii) Ethene and water
iii) Sodium hydrogen sulphate and
hydrogen chloride gas

| Answer to.qixeStioﬁ 16.

a) 2NaOHyq) + HzS04caqy —* NapSO, + 2H:O.
|b) Vb=20cm® Na=1, Mb=2.

Va = 3cm?®

Ma =1 iv) Fumes and a lot of heat.

na MaxVa 1
s Mb=?=2 —= = == — ;
nb M xVb 2 Mbx20

xX30

2 x 30 = Mb x 20 = Mb =2
Concentration of NaOH in g/dm?® : Morality X Rmm

= Rmm of NaOH: 23 + 16 + 1 = 40.

. Concentration in g/dm?® =3 X 40 = 12g/dm?®.
d) Z,W. ]
e} Z first reacts with water forming a hydroxide

Answer to question 17.

a) i) Cation is Y.

i1} Anion is X. i.e. 2Z + H,O— 2ZOH + H,

ZOH is then reacted with HCI,
e. ZOH + HCl1 + H,O

Then the mixture i.e. ZCl + H,O are heated to

b) Electronic configuration of Z is 2, 8, 8, 1.
¢) Mass numberof Y = 12 + 12 = 24.

&
drive off the water which evaporates leaving a

pure sample of ZCl.

b) 2Zn(N0O;); — 2Zn0 + 4NO, + O,

aj A - ZnCl, — Zinc Chloride. Observations: a yellow residue when hot and white on

cooling (ZnO} observed.
10)A broom gas (NO;) observed. y
11)A colorless gas which re-lights glowing splint (O3)

Answer to question 18.

B - ZnCO, — Zinc

tarbonate.

C-ZnQ — Zinc oxide

D - Zn(NOs), —* Zinc nitrate. observed.

Gas X - H, — Hydrogen.

Answer to question 19.
a)




) In experiment (i), there is no moisture (water) since CaCl, is used to absorb any moisture
‘that may be present. So, no rusting takes place.

. In experiment (i), there is no air. Ojl is used to prevent the entry of air hence no rusting
- takes place. ‘

air.

b} - By oiling/ greasing
= By painting
- Galvanizing

- Tin plating,

;Answer to question 20.
3

t MQ{»&.*‘;
G:CCZ‘A;& (;Cf_’.
' 'Concentrated sodium chloride (Brine) is the electrolyte

The anodes are graphite. The cathode is the mercury
* ‘At cathode(-) At anode (+) -
2Na* + 2e —» 2Na 2Cl--- 2e —» Cl,
Na+Hg —p Na/Hg (Sodium amalgarn)

N.B: Sodium amalgam is passed through
hydroxide.

i.e. Na/Hg + H;O —NaOH + H, + Hg

water where sodium reacts with water to form sodium

b) - Used in the laboratory for absorbing CO; and other acidic gases.
- Used in the manufacture of soap.

SECTION C

Hisd

' Answer to question 21, ‘ .
a) Copper II sulphatc. .
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e .. . ) '
/ J"’
S ) — Time {s=conds]

/ o -- Volumcot gzs
' T Prodhaced (co’)

c) When the reaction is proceeding, the volume of the gas increases until the reaction is over
When the reaction is over, the volume of the gas remains constant.

d) Zn2+: 8042-“
P&nswer to question 22.
a} P ~ Copper II oxide, CuO.

b) i) CuO + H;S0, —» CuSO, + H,0
ii) CuSO4 + 2NaOH —* Cu(OH), + Na,SO,

Q - Copper II sulphate, CuSQO, iii) CuSO,4 + Na,CO3; —» CuCO; + Na,SO,

iv) Cu(OH), —2+ CuO + H,0

R — Copper II hydroxide, Cu(OH),
v} CuCO3 —— 3 CuO + CO

S — Copper Il carbonate, CuCQO;

L
Answer to question 23.

a)

W)Dmgymzai v L/‘b&? H L&

e

_. Wyt A ‘ / .,/;/ /.,) "
k,!{ C_,% :Z" P TIp s Vo) f{(A’: 2 Mj‘ Ae? - “

L C: 2,

b) Dilute H,SO, cant be used in this experiment because when H;SO4 reacts with
CaCO;, they form CaSO, which is insoluble and hence prevents further reaction

between the acid and the carbonate.
C) l) COZ + Hzo —> HzCO3
1i) 2NaOH + CO, —*# Na,CO; + H;O0.

_- |
d) Usecs of CO,: Used in the extinguishers, Used in brewerles.
END.
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