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You are provided with:

e SolidF

e 2.0M Hydrochloric acid, Solution G
* 0.IM Sodium hydroxide, Solution H

You are required to:
® Determine the enthalpy change AH, for the reaction between sohd F and one
mole of hydrochloric acid.

Procedure A

Using a burette, place 20.0cm? of 2.0M Hydrochloric acid, solution G in a 100m1 beaker
provided. Measure the temperature of the solution after every half—mlnute and record the

values in table 1 below. At exactly 2% minute. add all of solid F to the acid. Stir the

mixture gently with the thermometer. Measure the temperature of the mixture after every
half-minute and record the values in table 1. (Retain the mixture for use in procedure

B).
Table 1 !
Time (Min) 0 2 12 2 2% 3 | 3% 4 5
Temperature (°C) g
» X
(3 marks)
D—Plotgraphof lemperafure (Y-eixis) against time. (3 marks)
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iii) Calculate the heat change for the reaction(Assume that the specific heat capacity of the
mixture is 4.2jg ' K'! and the density of the mixture is 1gcm™) (1 mark)
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Procedure B

Rinse the burette thoroughly and fill it with sodium hydroxide, Solution H. Transfer all
the contents of the 100ml beaker used in procedure A into a 250ml volumetric flask. Add
distilled water to make up to the mark. Label this solution C. Using a pipette place
25.0cm® of solution C into a 250ml conical flask. Add two or three drops of

table 2. Repeat titration two more times and complete table 2.
Table 2

Titre - 1 2 3

Final burette reading (cm?)

Initial burette reading (cm?)

Volume of Solution C used (cm?) ™

(4 marks)
Calculate the:
(a) average volume of sodium hydroxide ﬁsed. (1 mark)
(b)  the number of moles of:
(i) s“’o"d:i.um hydroxide used. (1 marks)
G) ’hydrochloric acid in 25 cm? of solution C. (1 mark)

...................................................................................................
...................................................................................................

(iii)  hydrochloric acid in 250 cm?® of solution C. (1 mark)




©

...................................................................................................

...................................................................................................
....................................................................................................
.-.--..---.----....-..--..-.--.....q...-..--..-...-..----.--.--...---..‘.. ..........................

......................................................................................................

Calculate the enthalpy of reaction between solid F and one mole of hydrochloric
acid A (1% marks)

.....................................................................................................
...................................................................................................
...................................................................................................

...................................................................................................

You are provided with substance R. Carry out the tests below. Write your observations
and inferences in the spaces provided.
(a) Describe the appearance of substance R. (1 mark)

(b) Place the remaining amount of substance R in a boiling tube. Add about 10 cm’ of

distilled water and shake well. Use 2 cm?® portions for each of the tests below.
(i) To one portion, add aqueous ammonia dropwise until in excess.

+ | Observation Inference

(1mark) (1 mark)
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(ii) Describe a test that can be used to confirm the ions inferred in (b) (i) above from

the materials provided.

Test

Expected Observations

(1raarl) (D) s anlral
Ay C IIa 1\,)/1
() Fo-aSeCoTd poTtiom, CarTy Ut te TSt deserbe I (B (11 ABo Ve and Tecord the
observation and inferences in the spaces provided. &
Observation Inference
(Y2 mark) (1 mark)

(c) Toa thi:d portion; add two drops of lead (II) nitrate and warm.

Observation

Inference

(1mark)

(1 mark)




3. You are provided with substance Z. Carry out the following tests and record your
observations and inferences in the spaces provided.

(a) Place about one third of substance Z on a metallic spatula and burn it with a non
luminous Bunsen burner flame.

Observation

Inference

(1mark)

(1 mark)

(b) Dissolve all of the remammg substance Z in about 10 cm® of distilled water in a
boiling tube. Use about 2 cm® portions.of the solution of substance Z in a test tube
for each of the tests (b) (1), (i), (ii1) and (1v).

(i) Add about 1 cm? of acidified potassium dichromate(VI).

Observation

Inference

(1mark) (Imark)
(1) ‘Add about 1 cm? of acidified potassium manganate(VII).
g | Observation Inference
(1 mark) (Imark)
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(iii) Add the piece of magnesium ribbon provided.
Observation Inference

(-markd) : i S sl
L THE! - /' % I ariNTy

(1v) Determine the pH of the solution of substance Z
Method used Inference .

(2 marks) (1mark)
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