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You should have the following for this examfination:
Answer booklel:

Nowprogrammughie scientific calcularor
This paper consists of THREE pracrical tesis.

Carry ol ALL practical tesis and answer ALE the guestions in the answer booklet provided
Candidares should answer the guestions in English.

'This paper consists of 5 printed pages.

Candidates should check the question paper 1o ascertain that
; all the pages are printed as indicated and that so pages are missing.
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L You are provided with the Tollowing:

- 300 ml. plase beaker;
— Clamp plas stand;

— Dstilled water;

= M) g salt;

~ Clear plastic micr;

~ Iigital weighing seale;
- Ordinary pins.

You are neguiced to determine the refractive index off
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distilled water;
salt sofutions of 4%, 8% and TH% wiiw basis.

Procedure

Pour distilled water in a glass beaker up to the 300 mL mark. Measure the height of the
water in the healker and record ias °Y" cm infabic I

Place an ohject pin at the hottom of the beaker with water, Fix the other pin [search
pin} on a clamp s shown in diagram 1. Move the search pin up and dows adjacent to
ke bealcer until there is no parallax between the scarch pin and the image of the object
pin at the hottom of the beaker. Note the position und measure its distance from the
surface of the water. Record this distance as distance “X” em in table 1.
Caleulate the amount of salt in grapis required to make the 4%, &% and 16% salt
solutions in tahie L x O {4 marks)
Add the of amount sakt in the: Schter in the beaker to tnake 4% salt sohution. Record
distance "X and *Y" for the solution. Repeat the procedure for 8% and 16%

sofutions. Record the réspective distances *X" and ¥ in table 1. {12 marks)
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Table 1

Eryecinnl % salt added Amountof | Height of water | Height of water
in waler saltiz) added | Column (¥ em) | Column (5.4 cm)
| i
= -4
3 g
< 5]
B Exercise
@) Caloulate the refractive index for each of the four experiments in table L {9 muarjcs)
(b}  From the refractive indices obiained in (2}, explain the relationship between the
refractive index and salt coneentration. {3 marks)
(€} Calculate the percentage change in volume of 2alt selution during the four experiments.
{3 marks)
(<} State three sources of error in this experiment, (3 marks)
2 You are provided with the following:
- 0.5 M copper (if) sulphate solution Jetbn:llg:ﬁii;
- Meial B powder labelled solid B V\_@
- Irim powder fabelled solid B, N\
= 0.02 M acidified potassium manggaate (vii) solution labelled C.
You are requires o determine the:
(i} enthalpy change for the displacement reaction between metal B and copper {if)
sulphate;
{ify  Mass of iron that reaces with copper (it} sulphate in the displacement reaction,
A Procedure 1
fa) () Lising- & pipette, place 25.0 cm? of solution A into 3 100 om® plastic beaker,
Allow to stand for I minute and then messure the temperature of the solution.
Record your reading in table 1T as the imitial empcrature.
Add all of solid B, w0 the solution. Stir mixture caretully with a thermometer
“and measiire the-highest temperature reached. This will take Bpproximately 5
minutes. Record the reading in table 1l as maximum temperature reached. and
calculate the change in femperature. (3 marks)
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Tahle I1

haximum Temperature reached (710 |

Initial temperatune | T}

Change on temperature, AT ("C)

(i)  Calculate the:

(T nurnber of moles of copper (i) sulphate used. (1 mark)
{11}  enthalpy change forthe reaction of solid B (metal B} with ope mole of
copper (if) sulphate, assuming that the specific heat capacity for the

mixture = 4 277K and density = 10gem ™. {2 marks)
(b)  Repeat procedure 1 () {i¥ with all solid B, {iron powder) in place of solid B, The
miximim lemperatuee 15 reached in about § minuwes. Record the tempemtare readings
in table Tl and calculate the change in temperature. Retain the mixture for procedure I
{3 marks)
(e}  Compare the changes in temperature A T, and A T, and comment on the differences.
3 marks)
Table TIT
Maximum Temperztume: reached (°C)
Initial temperature (*C) C)Cj
Change on temperaturé) A T
AN\
)
B Procedare IT C
{a}  Fill the buretie with solution €
{by  Filter the mixture obwined in procedure I(b) into a 250 cm® volumetric flask. Wash the
regidue with distilled water and add into the flagk. Add more distitled water to make up
to the mark. Label this solution Ba.
(c)  Using a pipette, place 25 ¢m’ of sofution By into a 250 cm” conical fask. Titrate
solution B, with solution C until 2 permanent pink colour appears. Record the readings
o table IV (P marks)
() Table 1V
1 i1 11}
Final buretie reading
Initial burette reading
Volume of solution C used {cm)
2913/106 4




{g)  Celeulnte the averspe volime of solution C used.

{5 Thereaction equation - bétwesn Manpenet (vill) and [roa lions is

Moo+ 5P, 8T, ——Mn® | +5F" +4H0,

Calenlate the number of moles off

{i)

{ii}
i}
{iv)

]

Potassium Manpaset (vit) used

Iron {it) ions in 25 cm? sohition B,

Tran that reacts with copper (i) sulphatc,

Determine the mass of fron that rescted (RAM of Fe= 35.8).

1, fay  Youware provided with the following:

Microorganism labelled X growing on nutrient agar:
| microscope shide:

1 wire loop;

Bunsen burser:

Distilled water in a wash bottle;

Carbolfochsin solutic:

Staming tray;

Immersicn oil;

Microscopes with 10X, 4000, 100X %h_iauﬂvu

(2 marks)

(2 marks)
(3 marks)
{2 marls)
{3 marks)

{10 marks)

{7 marks)
{3 marks)

{2 marks)

- A dropper; Y
- Blotting paper; N
- Lens paper. S
(1 Mizke g smenr afthe m icrp-rganism provided using simple staming technique
Criatline the procedors followed,
(i)  Explainthe principles of the simple sfaining procedure.
(i} DPeseribe the appearance of microorganisms.
{b) {i) Identity the cquipment labelled *Y" stating 3ts functions.
{iiy  Outline the procedure for operaling the cquipment 'Y

{iii)
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State satety precautions observed while operating equipment “Y°.

'THIS IS THE LAST PRINTED PAGE.

(8 marks)
(3 marks)




