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1. Y ou are provided with: «6
- Solid A, 2.0g of dibasic acid, H2X.
- Solution B, 0.5M solution of the dlb@r%aud HoX.
- Solution C, sodium hydroxide sol
- Solution D, 0.02M acidified pg_kf%s um manganaIe (V1) solution.

You are required to determi‘n%

@ The heat of rea%ﬁ% of solid A HxX with sodium hydroxide solution.

(b) The number of moles of solution E that reacts with 2 moles of acidified potassium
manganatg@l 1) solution.

°
Procedure 1@:
P

lace 40cgPof distilled water into 100ml beaker. Measure the initial temperature of water and
recordjn table | below. Add all the solid A provided at once. Stir the mixture carefully with the
therm%meter until all the solid dissolves. Measure the final temperature and record in table 1.

‘é?ablel
2

{(& Temperature (°C)
@ Initial temperature (°C) (1%2 marks)
\\
QO« @ Determine the change in temperature, AT. (1¥%2 marks)

(b) Calculate the:
(1) heat change when H,X dissolvesin water. (Assume the heat capacity of the
solution is 4.2J/g/°C and density of the solution is 1g/cms3). (2 mark)

(i)  themolar heat of solution, AH; solution of the acid H.X.
(Molar mass of the acid H,X is 126g). (2 marks)
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Procedure 1(b): Q}g

Place 40cm? of solution B into 100ml b . Measuretheinitial temperature and record in

table 11 below. Measure 40cm? of sodidm hydroxide, solution C. Add all the 40cm? of solution

C at onceto solution B.  Stir the m’gq?ﬁre carefully with the thermometer. Measure the final

temperature reached and record\l_nﬁable I1. (Keep remaining solution B for usein procedure I1).
)

@
Tablell K
Temperature (°C) &
Initial temperature.(RC) (1%2 marks)
%
$H
@ Deterrg'me the change in temperature, AT. (1%2 marks)
2
Q
N\ Q(a.
s
<
&
2
&
e
<
\\
N (b) Calculate the:
3 (1) heat change for the reaction. (Assume the heat capacity of the solutionis
4.2J/g/°C and density of the solution is 1g/cm3). (2 mark)
(i) heat for the reaction of one mole of the acid H,X with sodium hydroxide, AH,.
(2 marks)
(C) Given that the H 2X (S)+2OH (_aq) — 2H 20(|)+A(a_q)
Determine AH3 using an energy cycle diagram. (2 marks)
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Procedure I1: Q}g

Measure exactly 15cm? of solution B and4it in a 250ml volumetric flask. Add water as you shake
up to the mark. Labeled as solution E.Using a pipette filler, pipette 25cm? of solution E and place
inaconical flask. Warm solution I%«Qg boiling. Fill the burette with solution D and titrate with hot

solution E. Stop just when a perrdanent change in colour. Record your resultsin the table |11

below. Repeat the procedurgjé completethetable |11 below.
\

TABLE 11 § I I [l

Final burette reading (Cmd)

Initial burette reading (cm?)

Volume of solytion D used (cm?) (4 marks)
<
2
@ C%’é%late the average volume of solution D used. (2 mark)
N\
s
%
&
2
&
e
<
\\
&
(b) Cal culate the number of moles of solution D reacting. (2 mark)
(© Cal culate the number of moles of solution E used. (1v2 marks)
(d) Calculate the number of moles of E which react with 2 moles of potassium
managanate (V1I). (1v2 marks)
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2. Y ou are provided with solid X. Carry out tgé‘tests below. Record your observations and

inferences in the spaces provided.

@ To about half of soild X, put ml;s% clean, dry test tube and heat strongly. Test any fumes
produced using the litmus p@%rs provided..
Observation NS I nferences
&
& :
.\\.
N
@
& (1 mark) (1 mark)
N
(b) @‘Fo the remaining solid X put in a clean boiling tube and add about 10cm? of distilled water
<Q%then shake thoroughly, filter the resultant solution. (Keep thefiltrate for further tests).
& Observation | nferences
*.
2
&°
2
(1 mark) (1 mark)
(1) To about 1cm? of thefiltrate; add 3 drops of phenolphthalein indicator.
Observation I nferences
(%2 mark) (1 mark)
(i) To 2cm? of thefiltrate; add 2cm?3 of 2M hydrochloric.
Observation I nferences
(1 mark) (1 mark)

(iii)

To 2cm? the filtrate; add sodium hydroxide solution drop wise until in excess.

Observation

I nferences

(1 mark)

(1 mark)
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(iv) Dipaclean glassrod into the;,_{&hai ning filtrate and put into a non-luminous flame.
Observation R | nferences
\Y
2
R
)
W
&
R
S (Y2 mark) (1 mark)
6\
\
3. You are provided with solid Y. Carry out the tests below. Write your observations and inferences
inthe space%qbrovided.
(@ Pughalf of solid Y in aclean dry metallic spatula. Ignitein a Bunsen burner flame.
&~ Observation I nferences
QU'
<
&
2
&°
e
g
W 1 mark 1 mark
QO‘ (1 mark) (1 mark)

(b) Add the remaining half of solid Y into 10cm? in a clean boiling tube. Shake well.
(1) To 2cm? of solution Y, add 3 drops of universal indicator solution.

Observation Inferences
(1 mark) (1 mark)
(i) To about 2cm? of solution Y, add 3 drops of acidified potassium manganate (V1)
solution.
Observation Inferences

(1 mark) (1 mark)
(ilf)  Toabout 2cm?3 of solution Y, add 3 drops of bromine water then gently warm.
Observation I nferences
(1 mark) (1 mark)
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