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Instructions to candidates

(a) Write your name and index number in the spaces provided above.

(b) Sign and write the date of examination in the spaces provided above.

(c) Answer all the questions in the spaces provided in the question paper.

(d) You are not allowed to start working with the apparatus for the first 15 minutes of the 2 hours
allowed for this paper.This time is to enable you to read the question paper and make sure you have all
the chemicals and apparatus that you may need. -

(e) All working must be clearly shown where necessary.

(f) KNEC mathematical tables and silent electronic calculators may be used. 25,

(g) This paper consists of 8 printed pages. L'

(h) Candidates should check the question paper to ascertam that all the pages are
printed as indicated and that no questions are missing. -

() Candidates should answer the questions in English.
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(a)

You are provided with the following:

e Solution A — Indicator solution
e Solution B ~ 0,05 M compound B '
e Solution Cl ~ Hydrochloric acid to be used in Questions 1(2) and 1(b)

You are required to determine the concentration in moles per litre of hydrochloric acid in

solution C1.

PROCEDURE I (n)

-ack. To the first test tube, place about 2¢m’ of

(1) Place two test tubes in a test tube 1
of solution Cl.

solution B. To the sccond test tube, place about 2cem?

(i)  Add 2 drops of indicator solution A to cach of the test tubes, shake and note the
colour of cach solution. Record the colours in Table 1.

Table 1

Solution Colour

Solution B + indicator solution A

Solution C1 + indicator solution A

(1 mark)

Complete the following statement:

In the titration of solution B (in a conical flask) with hydrochloric acid using indicator

solution A, the colour change at the end point is from ......cooeininiens 1o JROR —

PROCEDURE II (a)

(i)  Using a pipette and pipette filler, pipette 25.0 cm? of solution C1 into a 250ml
volumetric flask. Add distilled water to the mark. Label this as solution C2.

(ii)  Fill a burette with solution C2.

(iii)  Using a clean pipette and pipette filler, place 25.0 cm? of solution B in a 250 ml
conical flask.

(iv)  Titrate solution B with solution C2 using 3 drops of indicator solution A. Record
the results in Table 2. '
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Table 2
I | 11
Final burette reading
Initial burette reading
Volume of solution €2 used, cm?
(4 marks)
Calculate the:
(i) average volume of solution C2 used. (1 mark)
(i)  number of moles of compound B used. (1 mark)
(iii)  number of moles of hydrochloric acid used (1 mole of compound B reacts with
2 moles of hydrochloric acid). (1 mark)
(iv)  concentration in moles per litre, of hydrochloric acid in solution C2. (1 mark)
(v)  concentration in moles per litre, of hydrochloric acid in solution C1. (1 mark)

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

..............................................................................................................
.....................
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{ ' . i -ogen carbonate eac
(b)  You are provided with two portions of selid D and sodium hydrogen c ach

weighing 2.5,

You are required to determine the heat of reaction of hydrochloric acid with aqueous
sodium hydrogen carbonate,

PROCEDURIE I (b)

(1) Using a 100 ml measuring cylinder, measure 30¢em? of distilled water and place it
in a 100ml plastic beaker.

(i) Measure the temperature of the distilled water and record in Table 3.

(iii)  Add onc of the portions of solid D to the water. Stir with thc.tllcfm'omctcr and
measure the minimum temperature reached. Record the reading in Table 3.

Table 3

Final temperature of the solution, °C

Initial temperature of water, °C

Temperature change, °C

(1%2 marks)

Calculate the:

(i) heat change of the solution (assume specific heat capacity of solution =4.2Jg™!
per degree, density of solution = 1.00gcm™) (1 mark)

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

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

(i)  number of moles of sodium hydrogen carbonate, solid D used (relative formula
mass = 84) (1 mark)

----------------------------------------------------------------------------------------------------

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

------------------------------------------------------------------------------------------
.........................................

R
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(iii)  heat change, AH, in kImol™! of sodium hydrogen carbonate (1 mark)

PROCEDURE 1 (b)
(1) Clean the 100ml plastic beaker.

(i) Repeat procedure I'(b) using the second portion of solid D and 30 cm? of
solution C1 instcad of 30cm? of distilled water.

(]
o
(iii)  Record the results in Table 4. @
Table 4
Final temperature of solution °C
Initial temperature of solution C1, °C
Temperature change, °C (1% marks)
Calculate the:
(i) heat change of the solution (assume specific heat capacity of solution = 4.2J g!
per degree, density of solution = 1.00gcm™) (1 mark)
-
O
----------------------------------------------------------------------------------------------------------------------------------- ln
[===
(ii)  heat change, AH, in kJmol™ of sodium hydrogen carbonate (1 mark)

...................................................................................................................................
-----------------------------------------------------------------------------------------------------------------------------------

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

(iii)  heat change, AH;= AH, — AH, for the reaction of hydrochloric acid and one mole
of aqueous sodium hydrogen carbonate (1 mark)

---------------------------------------------------------------------------------------------------------------------------
--------

--------------------------------------------------------------------------------------------------------------
---------------------
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2. You are provided with an organic compound, selid M.
Carry out the following tests and record the observations and inferences in the spaces provided.

(a) Place about onc-fifth of solid M on a metallic spatula and burn it using a Bunsen burner
lame,

Obscrvations Inferences

(1 mark) (1 mark)

(b)  Place the remaining amount of solid M in a boiling tube. Add about 15 cm? of distilled
water and shake to dissolve. Use about 2 cm? portions of the solution, in a test tube, for
each of the following tests.

(1) To the first portion, add 3 drops of acidified potassium dichromate(VI).
Warm the mixture.

Observations Inferences

(1 mark) (1 mark)

(i)  To the second portion, add 3 drops of bromine water.

QObservations Inferences

(1 mark) (1 mark)
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You are provided with
inferences in the spaces provided. Use about 2 cm? porti

(iii)  To the third portion, add all the solid sodium carbonate provided. Test any gases
produced with a burning splint.

Obscrvations Inferences

(1 mark) (1 mark)

solution N. Carry out the following tests and record the observations and
ons, in a test tube, for each of the tests.

To the first portion, add aqueous sodium hydroxide dropwise until in excess.

Observations Inferences

(1 mark) (1 mark)

Warm the second portion and then add aqueous ammonia dropwise until in excess.

Observations Inferences

(1 mark) (1 mark)

To the third portion, add 3 drops of aqueous barium nitrate. Shake and then add about
1 cm? dilute nitric(V) acid.

Observations Inferences

(2 marks) (1 mark)
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Place about 1 cm? of aqueous sodium hydroxide in a test tube,

then add the fourth

portion of solution N.

()

(ii)

Heat the mixture and test any gases produced with red litmus paper.

Observations Inferences

(1 mark) (1 mark)

Rewarm the mixture obtained in (d)(i) above, then add the piece of folded
aluminium foil provided. Test any gases produced with red litmus paper.

Observations Inferences

(1 mark) (1 mark)

Identify a cation and two anions in solution N.

Cation: (%2 mark)

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

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