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1. During laboratory preparation of oxygen, manganese (IV) oxide is added to reagent B.

(a) Name reagent B. (1mk)
HudYOC\QV\ Peroxi de \/
(b) State the role ofmnngancsc (IV) oxide in this experiment. (1mk)
A catalys 17 \/,
(1mk)

(c) Write the equation for the reaction that takes place.

2_{42_0'2_ (V) s ; ?_.H’LOH) i Oz-(ﬁ) \/\

2. The reaction between lead (II) carbonate and dilute sulphuric (VI) acid stops after a short while.
Give a reason. (2mks)

nsoluble lead (1) Su\%a’ce (fomed coats the A
unreacted CarbOn ate PVQ\/Qv\tmq wv(—mx eackion,

3. Lead (II) nitrate solution was added to a solution of sodium chloride in a test tube.
(a) State the observation made when the two solutions mix. (1mk)

White precipitate foymed v
(b) Write an ionic equation for the reaction that occurs.

Plﬁl‘za&)‘f'ZCI(ouL)——% EC,Z(S)L/]

(c) State the observation made when the mixture obtained was heated? (1mk) /
The white ()YQ Cl P itate dssolves to «ZOYM a_Co foulrleﬁ Sofut\os\ ‘

(1mk)

4. If it takes 18 seconds for 40 cm? of hydrogen to diffuse through a porous plate, how long will it take
60 cm® of oxygen to diffuse through the same plate under similar conditions? ( H=1,0=16 )

oem® of Hy — [ 8econds Tinae o 0 i
b’ of H,—> L0 X118 ] L,
Lo LT se ond s ol

= 27 $e (onds T ma OJC OL:’-H(Z:f‘

i of 9% | G of 02 = |08S6C0h\cﬁ

TiMme 0§ Hy _Rmm of Hy i |
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5. In an experiment, carbon (II) oxide gas was passed over heated lead (1) oxide as shown in the

i below.
diagram below Lead (II) oxide

Excess carbon (11)
oxide burning

7\ [

Carbon (II) ——»

oxide gas
T Combustion tube
Heat
(a) State one observation made in the combustion tube. (Imk)

Yellow lead () oxide [eaves a grey yesidue.
(b) Write a chemical equation for the reaction which takes place in the combustion tube. 1mk)
PhOy, + CO gy —> PIOJS) t COa ) ‘//
(c) State the property of carbon (II) oxide demonstrated in this experiment. (1mk)
[t [ a Vec{»lciv\@ 44e nt o

6. Naturally occurring gallium occurs as g‘l’Ga and 7]Ga in the ratio of 3 : 2 respectively. Calculate
the relative atomic mass of gallium. (2mks)

- 2 2X 7
RAM = 2X69 12 Wy

7. The set-up below was used during electrolysis of molten lead (II) fluoride.
Cells
(a) Write the equation for the reaction that I In
occurs at the anode and cathode. (2mks) |

aote 2 Ey =2 Fa @ﬁz&" ——Cathode
Cathode P I(I)'f ¢ —p Pb(s) /

(b) On the diagram above, identify the cathode.
(1mk)

(c) State the observation made at the anode. \_/ (1mk)
Bubhles 0f pale yelloW qas {ormed .
w oay J v /
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8. (a) State Charles’s law. (1mk)
he Volume o¢ a@txed MAS 0JC a_gag (s olwect(u /]
monovt\ono\l to ltS ab<olute ’cempemtum ab COhS’cw\t nmsswe

(b) A gas occupies 100 cm? at 27°C and 240 Pascals pressure. What will be its volume 37°C and

200 Pascals pressure? (3mks)
PI:?'L“DP&\ P):/' P Pz\/l \/%,
V, = l00Cm’ d T
T‘:l?‘r?-'f’j\/;’ \/L: 240X |o0X3(0 \/_\.

=300K 300X 200 L
D — 5 )

‘Tl-‘-SHZ’B\{

= 310 4

9. State the type of chemical bond and the type of structure present in the following substances.

(2mks)
Substance Type of Chemical bond Type of structure /’j_,
- \A D R ’ » L
Copper Metaric bond YA|Giant metaliic Structut »
¢ { A ' P
Copper (II) chloride Jonic L) ond 3 Cltahb toni ¢ S Oructure '1\/

10. (a) Write the chemical symbols of two cations responsible for hardness of water. (2mks)

Mg*T ¥

Ca 2t \“/I

(b) Write a chemical equation to show ‘1;1\05/ bmbllng removes hardness of water. \_/ (lmk)
Ma (H Cos)z (aa) . MQCOS(S\WLCOM\ HL(L,
Ca (HCO3), @a Rea, €aC0; ot COuat h2Q,
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11. 10 cm? of an alkali, M(OH)z, completely reacted with 24 cm® of 0.05 M hydrochloric acid. The

concentration of the alkali was 4.44 grams per litre. (H=1,0=16)
(a) Determine the number of moles of M(OH), that reacted with hydrochloric acid. (2mks)

M (OH) o 1HC, > MCh ] 09, 4

q,) 1~ %
moles o - 0. z% L x0.00/2 >
ML OF H( =10-05X2ZH A [moles of m(oH),= %000

G0 I/

s O'OOIZ'V‘O‘QS T_QvOOOéMOlQJ

(b) Find the molar mass of M(OH): and use it to determine the relative atomic mass of M. (2mks)
Mo laxity of MLOH)ZZOoOOOéXlOOQ Riam og M S
o Vil N
— 0.06 M = TH=3y
Mojar mass of MO ),= M A= o A
O 96 y, X L
= 7y

12. The atomic numbers of element A and B are 12 an 8 respectively.
(a) Write the chemical formula of the compound formed between A and B.

AB

(b) Draw a dot (e) and cross (X) diagram to show bonding in the compound formed between A and B.

— —_PH(_ R (1mk)

(1mk)

. D

(c) Element A has a high melting point of 650°C. ive a reason, (1mk)
[ts atoms are mmec\ loLL Sbrm\a Metallic QOth
Which VQavmrQ alot O(- QV\QVQu to bleak. \./
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13. Use the scheme below to answer the questions that follow.

Propanol

Step 1Y170°C/ H2S04

Substance M

Step 11Y200°C / Ha

Soda lime

Substance N > Propane
Step 111
(a) Give the names of the substances M and N. (2mks)

M PYOPQHQ, \/I
N Sodu»uv\ loutow\oaba\/

(b) Give the name of the process that occurs in step I and step II. (2mks)
Step I Deh‘\jc\rab(om \//
Step II HucirvoqQV\ ation \//

14. State and explam the observations that would be made if a moist blue litmus paper was placed in a
gas jar full of chlorine gas. (2mk52/

2 ue Utmus papey turng ved \/ then bleaches, -
Chlovine (S aao((o% and IoleacL\es dye
o Che pve&emce *ojc chloyic (L) add. Wv_

15. Name the method or process that can be used to separate the following substances. (3mks)
Mixture Method of separation
Sand and iodine 5 u\laL\ mation \//
Iron filings and sulphur powder Ve a M Cts‘v\ et \// &
Food colouring ingredients in a sauce Q PQ y £ yomqto 3\(6{ ! '3{
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16. The table below shows the solubility of salt A and salt B at 24°C and at 60°C,

Solubility in grams per 100 grams of water

Name of salt
24°C 60°C
Salt A 30 80
Salt B 25 55

When an aqueous mixture containing 38 grams of salt A and 20 grams of salt B in 100g of water at
70°C was cooled to 24°C, crystals formed.

(a) Identify the crystals formed. (Imk)
Salk A
(b) Determine the mass of the crystals formed. (1mk)

=38—-30v4%
= 8grams g

(c) Name the method used to obtain the crystals. (1mk)

Fractional Cr\(jlghctl!iSat'io‘W T

17. When 94.5 grams of hydrated barium hydroxide, Ba(OH),.nH20, were heated to constant mass,
51.3 grams of anhydrous barium hydroxide were obtained. Determine the empirical formula of the

hydrated barium hydroxide. ( Ba =137, 0=16, H=1) (3mks)

Mass of watey = 4.5 —5].3 = 43'L

Element Ba(OH), H, O

Mags v gram S %43 Ha,2

ML '3 =03 W2y
[ +] | &

Divide by smaier number o3 2

- =| 2% =3
| T | s o)
Mole ratio | : §

EMP'W'( (a| fovm u| Q BC\ (O H)Z' 8 HZO L// Page 7 of 11
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18. Below is an energy level diagram for the formation of hydrogen fluoride.

4llfr====m=mmmmmmmm2

Reactants

Energy in kJ/mol
w
~J
o

Products

100[-===== === mmmmmmm e

Reaction coordinate
(a) Calculate the enthalpy change for the formation of hydrogen fluoride. (1mk)

—l00-37F0 \AL
— =270 k\T/Mo[ \/,,
1

(b) Calculate the activation energy of the reaction. (1mk)

= 411 -370 A
= +14) kT [mof A

(c) State and explain the type of reaction represented by the profile. (2mks)

EXOothermic reaction | because the pvoduucts\/
|

ae at a lower energy [eyel than the yeactants.,

/

19. Give a reason why calcium hydroxide solution is used to detect the presence of carbon (IV) oxide
gas while sodium hydroxide is not. (2mks)

Caltium L\qc&romc\e €oYMS a White P\rec,\pltod:Q
Wi th Qayloov\ ((v) oxide Which can be obsevved \//
Sodium Carhonate s Soluble hence godium

L\udroX\de Wt hot form a preci p\tatq W Eh
Carbon (v) oxide. \/;
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20. The set-up below was used by a student to prepare dry hydrogen gas in the laboratory,

1nd=Dilute
hydrochloric acid Giay jar

/ 7
\ % %
Conical §
7 7
i ﬁ 4 Subgtance B
Magnesium metal “EE:E:EM : il 4
8 R
(a) Name one substance that can be used as substance B. (Imk)
CalCluny OX ide T Anhudrous Calcium Chlorde
J
(b) Write an equation for the reaction taking place in the conical flask. (Imk)

Mg T 2 H (| (aq) — M(A Clamay T Hl(@) “//

(¢) Give the property of hydrogen gas that enables it to be collected as shown in the diagram.  (1mk)

[t is Lighter thay air- \/]

*

21. The first step in the industrial manufacture of nitric (V) acid is catalytic oxidation of ammoniz gas.

(a) What is the name of the catalyst used? (Imk)
Platinum \
(b) Write the equation for the catalytic oxidation of ammonia gas. (Imk)

4N Hi gy + 5 Orgy —>4NOwy + 6 Ha Ocay 7

(c) The reaction between copper metal with 50% concentrated nitric (V) acid in an open test tube

produces brown fumes. Give a reason. (Imk)
Tne_Yea (Eien Droduces nigrogen (I ox\de Which mcts/
With Oy gen in avr Yo Lfovm bYowh fumes of iw'\tVUge., (wp(i’ae,
22. Give the name of a reagent which when reacted with concentrated hydrochloric acid produces

chlorine gas. (1mk)

pOtC\SEin\ Manganate (V1T) \//Manqcmese (Iv) oxide
J
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23. Three test tubes were set up to investigate rusting of iron as shown below. The set up was allowed
to stand for one weck.

Tap _
water - Oil — g Salt P
s Boiled —=22 water
[ water [ S
Nail R Nai—Z22) e
(a) In which tube did rusting not occur? Explain. (2mks)

Tube T ]
OX ygen WS obient . AT

(b) In which tube was there more rusting? Explain. (2mks)

Tube U \/}
Salt ncreases the vate oJC \(MSL‘(V\&.\//

24. A sample of river water is suspected to contain zinc ions and sulphate ions. Describe how the
presence of zinc ions and sulphate ions can be established.

(2) Zinc ions. (2mks)

Add ammonia Solution £o the water SO\N\D\Q chDN\SQ iy

X (LRSS . \/ A White Drectpumte Which cltssolves 1n_@xess

ammon\a to Eorm a Colouylegs 5 olu hOn Show¢ prege.«CQ 8{-

Zn Lt jong. C)//

(b) Sulphate ions. (2mks)
Add a few dro ps 0f acld(G(eo] havium nitrate
to The water Sample \//\ White [‘)veup\vc\te
cormed Showy Dvecence 04 SO4=" jong. 7

25. What is an amphoteric oxide? (1mk)
An oxide Whith Shows ho th addic and
bagic \")\fO\")QYtIQSn ]
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26. A student prepared gas B by heating copper (1) nitrate as shown below.
(‘nppc[ (11) nitrate

‘. //A Gas B
S V
T Trough
Heat  Combustion tube  Water
(a) State two observations made in the combustion tube. (2mks)

Blue Coppey (I nitvate |eave a black vesidue.
BYOvdn JGuMes AVe Fowv)ch \/

(b) What will happen to the pH of water in the trough after one hour. Give an explanation.  (2mks)
The PH clecveases.\/ M'\troq en (I1V) oxid e
Qowvmd dissolves [n the water to Gowv)
nitvic (V) acd Which (s a Strong acid ]

27. When a mixture of iron filings and sulphur powder was heated, a red glow spread throughout the
mixture even after the mixture was removed from the heat. The glow continued until the reaction
was complete leaving a black solid.

(a) Name the black solid. (1mk)
lvon (1) §ulpkic(e v
(b) What does continuation of the glow even after removal of the heat source indicate. (1mk)
An_exothermic veaction., ]
(c) What would be observed when the black solid is mixed with dilute hydrochloric acid. (1mk)

Effoyvescence With 2volution of agas withasmei)

05 otten €J3§ \/
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