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1. You are provided with:

. 5.0g of solid X in a boiling tube

o Solution Y, which is acidified Potassium manganate (VII) Qontaining
9.0g of Potassium manganate (VII), KMnO4, 1n 1000cm?® of solution.

You are required to determine:
(i) The solubility of solid X at different temperatures
(ii) The number of moles of water of crystallization in solid X

Procedure

i) .Using a 10 cm3 measuring cylinder add 4cm? of distilled water to solid X
in the boiling tube. Heat the mixture while stirring with the
thermometer to about 85°C.When all the solid has dissolved allow
the solution to cool while stirring with the thermometer. (You can
occasionally immerse the boiling tube in a peaker of tap water) .Note
the temperature at which crystals of solid X first appear. Record this
temperature in table 1.

ii) Add 2cm3 of distilled water to the contents of the boiling tube warm the
mixture while stirring with the thermometer until all the solid
dissolves. Allow the mixture to cool while stirring. Note and record
the temperature at which crystals of solid X first appear.

iii)Repeat procedure (ii) three more times and record the temperature in the
table 1. Retain the contents of the boiling tube for use in the procedure

(v) .
iv) .a) .Complete table 1 by calculating the solubility of solid X at different
temperatures.
Table 1
Volume of | Temperature at which | Solubility of solid X
water (cm3) crystals (°C) (g/100g of water)
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b) . On the grid provided, plot a graph of solubility of solid X (vertical
axis) against temperature. (3 marks)
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c) .Using your graph, determine the temperature at which 100g of solid X would

dissolve in 100cm3 of water. (1 mark)

20 Ve st be S 2

Procedure II

v) a).Transfer the contents of the boiling tube into a 250ml volumetric
flask, rinse both the boiling tube and the thermometer with distilled water
and add to the volumetric flask. Add more distilled water to make up to the
mark. Label this solution X. Fill a burette with solution Y.

Using the pipette and pipette filler, place 25.0cm3 of solution X into a
conical flask. Warm the mixture to about 60°C. Titrate the hot solution X
with solution Y until a permanent pink colour persists. Continuously shake
the mixture during the titration. Record your readings in table 2.

Repeat the titration two more times and complete the table2.

1
1K
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Table 2

[Titration I II III /f-l

Final burette reading (cm3)

. 11

Initial burette reading (cm3) ﬂﬂ ﬂﬂ ﬂ s p/?_’(
Volume of solution Y used (cm3) F;}’!
274 | 274 | 274 |ZF
(4 marks)
b) . Calculate the: i
I. average volume of solution Y used (1 mark)
IT+I+I : 7, 2
— fe LT 4. 2T 412747 7‘/‘
E Z [ -

II. Number of moles of Solution Y, Potassium manganate (VII) used

Mn O = /5? (K=39, Mn=55, 0=16) (2 marks)

A * Mole, = Ans & 1 x p. 057) ~/poD V5. s

Molavity ‘?/53 " = s L. K Z
— 0 051 &. 214 x 0 ) 05F = O-0OISbI Mol T

III. Number of moles of X in 25cm3 of solutlon X given that 2 moles of
potassium manganate (VII) react completely with 5 moles of X

MGy X =25 4. Lyx 00056 Vi Y
s fout Vi 2 .
Moler g x 1 25 5/X N L ooea0a L /
IV. Number of moles of X in 250cm?® of solution (1 mark)
/
/794,{ b oy < 250, 0 003902 Vi -
M 40y 22 _ pozgozk =
v Relative formula mass of X, (1 mark)
= J . &
s bw " G Sk - T
s 003702 4 T
= AL by = )28 /427
c). The formula of X has the form X.nH20. Determine the value of n in the
formula given that the relative mass of X is 90.0
)(.'7#&0: % : é(l/) l)/,/ (0=16.0, H=1.0) (2 marks)
n= (A 60~ 90) = 13 V% -
= /e © Vv L Z
&. W= /281927 < | =

N = §3 1427 = /8

=2/2 Sz
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2.

(a) Transfer all the

solid R to a boiling tube.

Catlt 24 C0s

Add about

You have been provided with solid R. Carry out the tests below

6cm3 of

distilled water and shake the mixture thoroughly. Allow to settle

then carefully filter into another boiling tube.

for part (b)

Retain the

Divide the filtrate into three portions

i)
drops of 2M lead

To the first portion of the filtrate in a test tube,
(II) nitrate solution and warm

Observations

Inferences

WhEGpt  Cogable S
W avpa %7

gr’/fw;
gl x4

(1 mark)

/gﬂgézé é%! for fontad che (1/2 mark)

residue

add few

—

/
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ii) To the second portion of the filtrate in a test tube, add 2M
sodium hydroxide solution drop wise until in excess

z

Observations Inferences :
P ; %3
WM/// mlo bt le Mgzv‘ v z-f
o Pkllad- /Mzé b MarK fof
- 2 /et Fadich 44
7 '-/’z/’m"( ach amtra
(1 mark) | p— pmaste  /WAAc M4X- (1 mark)
(iii)
(I)Describe how you would carry out a flame test on the solution
obtained.
Procedure Expected observation
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(1 mark) (1 mark)

(II) On the third portion of the filtrate,

test described above

carry out the flame

Observations Inferences
Wa«?" /A/I/‘*‘ 7, Z%W/ have G/V(’zwaa(’ T
w2 ali), Potdave w200 L | -
JKT 66 fpect -
(1/2 mark) |Fhasre £y fow amy (172 mark) ——
o fradlchn J13
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b) .

splint.

Divide the resultant solution into two portions

i) .To the residue in a boiling tube add 2M hydrochloric acid provided

drop wise until there is no more change. Test for any gas using a burning

Observations Inferences
2= - =
Brbbles/ e s e O (rgge et #(%J. 1)
@/mx@}?ﬂﬁ e, af 2 2
Loonlenr CofeFon /émﬂ// o, /( /—?
(1 marks) %17//”4//%/ 4-(/ o (1/2 mark)
émaggf‘ &Z{avnaizo7¢
ii). To the first portion, add 2M sodium hydroxide solution drop wise
until in excess
Observations Inferences
i gyt ddlt | 7,7 s |l
7, /é /M 2
et .
G 24 2 roed ——,<Q,JﬁVAZ“
d’ dloﬁwuk
(1 mark)/%%@gé&ﬁz%u4§ ! (1/2 mark)
W)g 5’7;{/'/
iii). To the second portion, add 2M ammonium roxide solutlon until
in excess
Observations Inferences
Whide fpt Soluh® n” ' R NV
B Pkt Mmf'/ﬁwé Wldx/é'/m é//y %=
abeve -
(1 mark) /%44“/”/7 27 (12 mark)
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3. You are provided with solid H. Carry out the tests below. Write your

observations and inferences in the spaces provided.
a) . Using a clean metallic spatula, heat about one third of solid H in a

Bunsen burner flame.

Observations Inferences
Burnt i yetbw ;| 167 /’CEC’//W/ atn
Swoky, s‘oa?}//bﬂa, @WWW .

(1 mark)

(1 mark)

b). Dissolve the remaining portion of solid H by adding about 6cm® of

distilled water and divide the solution into 3 portions.
i) To the first portion, add two drops of acidified potassium
manganate (VII) solution

Observations Inferences
2 - JZ %
%&Y/é ﬂ//@/nﬂ,/‘% ‘e=cs [c=cs ApH *
;ﬁ/&oéa/mw/ g

(1 mark) (1 mark)

ii) To the second portion, add two drops of bromine water

Observations Inferences

o /‘//”%éwﬂx | je=ex [-c2c- pematd ]

(1 mark) (1 mark)

iii) Determine the pH of the third portion using universal indicator

paper

Observations Inferences

/A/; h2,3 v Sﬁmﬂz avdic V<

(1/2 mark)

(1/2 mark)
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