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L. A small crystal of potassium manganate (VII) was placed in a beaker water. The beaker was

left standing for two days without shaking. State and explain the observations that were made
(Zmks)

2. When a hydrated sample of calcium sulphate CaSO,XH,0O was heated until all the water was
lost, the following data recorded, :

Mass of crucible = 30.296¢g
. Mass of crucible + hydrated salt = 33.111g
Mass of crucible + anhydrous salt = 32.781g

Determine the empirical formula of the hydrated salt (Relative formula mass of C aS Os=
136, H,0 = 18)

3y Complete the fo Ilowulg table by ﬁlhng in the missing test and observa*uonq)(Q (3mks)
No. | Gas o | Test Q@%ewatlon
I Chlori ne : Put a moist red litmus \9
: paper into the gas 2
o Sulphure (V) 0x1de @~ | Paper turns green
I | Butane Add a drop of broa;\ﬁine
- | water “Q;
S
. : QD
4.  The structure of a detergent is $\$
" HHHHHHEHHEHEHHAH IKH
L ||||1|H“érl
< .
H- (I: (i (f T C[ {f c|: (8% f|, {c{b o cl COONat
HHHI—IHHHHHHO Hi H H
Q\@
a) erte the molecular fom&ﬂa of the detergent (1 mk)
N |
b)  What type of detg&nt is 1eplesented by the formulai’ (1 mk)
&
¢) When this type of detergent is used to wash linen in hard water, spots (marks) are left on
the linen. Write the formula of the substance responsible for the spots (1 mk)

5. Phosphoric acid is manufactures from calcium phosphate according to the following equation

(233(]?04)2(.5] + 3H28040) — 2H3POy(aq) + 3CaS0y :
Calculate the mass in (kg) of phosphoric acid that would be obtained if 155kg of calcium -
phosphate reacted completely with the acid. (Ca =40, P =31, S =32, 0 =16, H=1) (2mks)
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6. The structure below represents a sweet smelling compouwid -

CHs —— CHy——C — 0 —— CHy—CH —CHj,
Give the names of the two organic compounds that can be used to prepare this compound in
the laboratory (2mks)
7.  a) What are isotopes? : : : (1 rmark) '
b) Determine the number of neutrons inl8 - . (Tmk)
' 0.
8 3

8. &) State the observation made at the end of the experiment when a miygf%?e of iron powder

“and sulphur is heated in a test tube Q}%’ (Imk)
_ B '
; 0 .
: Q
b) Write an equation for the reaction the product in (a) at'&)e%e and dilute hydrochloric acid
- oF (1mk)
@
‘\
&
N
¢) When a mixture of iron powder and syl Shur is heated, it glows more brightly than that of
iron fillings and sulphur. Explain @observation (1mk)
&
L
O
A\
AP . ;
9. - Zine reacts with both coneéntrated and dilute sulphuric (V) acid. Write equations for two
reactions. 2 (2rnks)
: $
<@ ;
O\ ;

Q

[} & 5 ] 3 :
10. When magnégum was burnt in air, a solid mixture was formed. On addition of water to the
mixture a gas which turned moist red litmus paper blue v-as evolved. Explain these
“observations

11. The table below gives atomic numbers of elements 1‘epr¢semed by_ the letters A. B, Cand D
| Element Acsg D I
Atomic Number.| 15 {16 |1 7 120

Use the information to answer the questions that follow ;
a) Name the type of bonding that exists in the compound formed when A and D react (1mk)
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b) Se]ect the letter WhICh represents the best 0*(1d17mg agent ane areason for your answer
- : (2mks)

12.  Inan experiment, a test-tibe full of _ehiorine.water was inverted in chlorine water as shown in
the diagram below and the set up left in sunlight for one day

After one day, a gas was found to have collected in the test—tube
a) ‘Identify the gas

b) What wﬂl happen to the PH of the solution in the beaker after one day'?qglve an
explanation Q @{o ~ (2mks)
\_Q
‘0

13. Ina labmatory experiment hydrogen gas was passed over\Lé@ted copper (1I) oxsde as shown
the diagram below :

Gopper (IT) oxide &
$ . ¢

Hydrogen
gas ———p =

Describe a chemical test that can (Zmks)

14. Samples of urine ﬁom ‘iﬁe participants F, G and H at an mtemanonal sports meeting were
~ spotted onto a chro1 "é afography paper alongside two from illegal drugs A, and Aj. A
Lhromatogram wa§ n using meihanol The figure below shows the chromatogram

e / Soivent front

Ac ks B R

a) l_cienﬁsz the athlete who had used an illegal drug : e _' (1mk)
b) Which drug is more soluble in methanol? [ gt e e (imlo)
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15.  The table below gives the solubilities of substances J, K and L at different temperatures

Substance } solubility in grammes per 100g water at
o oc.  lae’ o d0'c | 60°C
J 0.334 016 101097 o 0.0058
K 27.60 34.0 40.0-, 45.5
i 135,70 36.0 40.0 33
Select the substance which, when dissolved in water, heat is given out. Give a reason

(2mks)

o] s Stanillg__iﬂﬁth copper metal, describe how a sample of cryjsta]s of copper (1I) chloride may be
prepared in the laboratory : ~ (3mks)

. : i T OO(Q
17. A compound whose general formula is M (OH); reacts as shown by the gd%htion below.

M (OH)3(9) + OH (ag) — M(OH)ugaq) Q(bQ
S ; ; : R X
ST A p - D:
M (OH)ss) + 3H gy — M (aq) + 3H20 ) _ ; °
a)- What name is given to compounds which behave like M (G %3 in the two reactions
; S : Q\}* (1mk)
@ _
o
@ i
b) Name two elements whose hydroxides behav@’like that of M (2Zmks)
: ' QY o
&

| - ) :
18. The grid below is part of the periodic tab}gQUse it to answer the questions that follow, (the’

letters are not the actual symbols of thg\&ements)
S ! l\ ;
ﬁ._,,& : RIS | .
NLQL el T:tU
P n\@
< -- |
a) Indicate on the é\rid_ the position of an element represented by letter V whose atomic
numberis 14 ' (1mk)
b) Write the formula of the compound formed between Qand T ' (11‘1110
19. Select a letter which represents-a mono atomic gas : (1mk)
Zn'*(aq) + 2¢” o Zng) -0.76
Pb*(Eg) +2e- — i Pb(s)  -0.13
Ag (ag)de Ly Ags 4080
S Qe ag) +2e VALl G +0.30

a) Write the cell representation for the electrochemical cell that would give the highest E
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(1mk) -

b) _S"tate ar{d explain the observations made when a copper'rbd is placed in a beaker containing
silver nitrate solution : (2mks)

- 20. a) State the Graham’s law diffusion - (Imk)

b) The molar masses of gases W and X are 16.0 and 44.0 respe‘ctivelry. If the rate of diffusion

of W through a porous material is 12em’s-1. Calculate the rate of diffusion of X through
the same material L : (2mks)

. RS

OO

21, The. diagram below represents an experiment that was set ﬁp to investigate movement of ions :
during electrolysis . ; QQ)
by Q(b
Crocodile clij | Q(b‘b
?\ ' ¥ Wet fifét
Gl s, | e e U
S
L _ L : § Copper (1)
5 N\ sulphate'crystal
‘When the circuit was completed, it was noti&\gﬁ that a blue'colour spread towards the right.
a) Explain this observation Q}% (2mks)
o
&
O
R
b) Write the equation for tli.sd%\action that occurred at the anode (1mk)
¢? '

$ . ]
22.  The diagram beloy&a@paﬂ of a set up used in the laboratory preparation of gas
@ {---.. "ﬂm:)K:qu

B ' :

9

Heat
D

Complete the diagram to show how a dry sample of the gas can be collectéd (3mks)
23. Inaclosed system, aqueous iron (III) chloride reacts with sulphide gas as shown in the
~equation below _ ;
i » : - ]
G 2FeClyaq) + HaSg) -—v——-—-—:} 2FeCla(ag) 2HCl(aq) + S

State and explain the observation that would be made if dilute hydrochloric acid is added to
e Bystem at ssuilibrivm - 3 ' (2mlks)
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(_;4, a) A radioactive substance emits three different particles _
Give the symbol of the particle with the highest mass : (1mk)

'b) i) Find the values of 7, and Z, in the nuclear equation below

z1 1 04 140 1
U + n— 8 + x,42n
_ 927 g 38 22 0 J
i) What type of nuclear reaction is represented in b (i) above? (1mk)
5-p |
g S e W
;é)& 1 - ] I @ 5
= T ] L T L
o 4 . t I .f: L : 90
] Time (minutes) Q}(o
25.  Give the name of the: 5 o
a) Process taking place between ty and 4 %\,Q (1mk)
A3
| &
b) Energy change that occurs between ty and ty 6{9 (Imk)
<
RS

; Q

26.  When solid Bj was heated, a gas which formed a‘whité precipitate when passed through lime
water was produced. The residue was dissolved in dilute nitric (V) acid to form a colourless
solution By. When dilute hydrochloric acid was added to solution B, a white precipitate

which dissolved on warming was formed Q}%
a) Write the formula of the: o
i) Cation in solid B, (\Q (1mk)
O
=) :
i) Anion in solid B, ® (1mk)

b) Write an ionic equation for t{q@ reaction between the residue and dilute nitric (V) acid
' OKQ) (Imk)

<

9
27.  In an experiment to determine the percentage of magnesium hydroxide in an anti-acid, a
solution containing 0.50g of the anti-acid was neutralized by 23.0cm’ of 0.010M
hydrochloric acid (Relative formula mass of magnesium hydroxide = 58)
a) Calculate Mass of magnesium hydroxide in the anti-acid; - (2mks)
b) Calculate percentage of 111ag1{esi_u1h hydroxide in the anti-acid (Imk)

28.  During the extraction of aluminium from its ores: the ore is first purified to obtain alumina
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Molten
~ Alumina

| Alumina I Step | Liguid Step 2
Cy Heat Adumina Process D;

] Oy &N

a) Name
1) Substance C1

i1)  Process D1

- (1mk)

(1mk)

b) Give two reasons why aluminium is used extensively in the making of cooking pans (1mk)

29. A certain mass of metal E1 reacted with excess dilute hydrochloric acid at 25°C. The volume,
of hydrogen gas liberated was measured after every 30 seconds The results were presented
as shown in the graph beiow

3

a) Name one piece of apparatus that may h‘g‘be been used to measure the volume of gas

liberated - é'% (1mk)
| R
QQ
b) i) On the same axis, sketch the curve that would be obtamed if the experiment was
repeated at 35°C Q,\\\ (Imk) -
i)  Explain the shape Q}Kyour curve in b(i) above (1mk) "
$
&

30. Crude oil con‘tai&osulphur What would be the effect to the environment of using fuel

containing sw@ﬁmr? ;

" 31. Study the flow chart below and gﬁswer the questions that follow

Calcium | Step 1 Colourless Step 2 Substance

oxide Dilute solution "1 ezt to dryness
' Hydrochioric acid :

P

Step 3| Excess Carbon (1V) oxide

¥

Substance
G

a) Give the name of the process that takes place in step 1
b) Give;

i) The naime af uubﬁthnh& Clah

i) One use of substance F)
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