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INSTRUCTIONS TO CANDIDATES

Your showld heve the following for this examination,

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 no guestions are missing,
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| (i) You are provided with the following:

! pleces of connecling wires;
4 crocodile clips;
| voltmeter, Range (0 - 30V);
I millizmeter - Range (0« 1OMA);
4 resistors each 36,083, 0.5 walts {(carbon film);
2 cells {esch 1.5V
| reststance wire mounted on a graduated wooden plank at least S0cm lomg (Mickel
Chrome 36 SWg),
Mickel chrome wire
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Figure 1 e
o) Connect the circust ds shown in Figure | abowe with the crocodile chp C. at start of
graduated wooden scale
) Record the length in cm, potentialdifference m volts and current in milliamperes (MA)

fd) Iepeat the readmg in {c) above at leagth 10cm, 20cm, 30cm, #h:, and Scm along the
resistance wire.

el labulate your results m table T

() [rata Tahle

Length incm ] |4} H) ) i) )

Violtame in wolls

Current in MA

(12 marks)

el Plot-a graph of potential difference in volts against current in milliamperes.
(O marks)

{h) Jetermine the gradient (g) of the graph in volts per ampere. {4 marks )
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Calculate:
{1} R =3F-—R (1 mark)
E l s I
5 | I I |
L) R . from - = - 4 —p 4
Re I R Ry (3 minrks)
(iii) R_ fromR =R +R,
] mark)
State the expected relationship between R and 2. » (1 mark}
State the physical propertics represented by:
(i g {1 mark}
(1) R (1 nurk)

You dre provided with:

Analar grade sodivm carbonite powder;
Dilute hydrochloric acid;

Ammonia solution;

Methyl orange mdicator;

Orther titration apparatus.
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(1}

{it)

(i)

(v}

{v)

Prepare a standard solupon of 0.5M sodium carbonate:
Standardise the dilutagydrochlone acid solution;
Estimate the molarity of the ammonia solution by back-titration

PROCEED AS FOLLUOWS

Calculate the mass of sodivm carbonate required 1o prepare 250cm” of (.5M
sodium carbonate (Na =23, C = 12,0 = 16). (4 murks)

Weigh the mass of the sodium carbonate calenlated in o) above.

Record the exact mass of the sodium carbonate wetahed tnoc(ii) above.
{1 mark)

Transfer the weighed mass into 4 230cm’ volumetric flask and add 100cm’ of

water, Shake until all the sodium carbonate dissolves and then top up to the
mark with water,

Caleulnte the exact molarity of the solution yoo have prepared. (3 marks)
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iy (n Fill a burette with the dilute HCI solution.

(it} Pipetie 20 or 25cm’ of the sodium carbonate solutton into a clean comcal flask
and add three drops of methyl ornge indicator,

{itiy  Titrate the carbonate solution with the scid until a permanent colour change
occurs. Repeat the experiment three more times and tabulate the resulis,

(it mark=)

vy Caleulate the molarity of the dilute HCI solution, (3 marks)

fe} (i Measure S0em® of the ammonia solution and transfer into a 250cm’ beaker.
(il Measure 1530cm” of the dilute HCl and mix with the ammonia solution.

(1} Fill the buretie with the sodium carbonaie solution.,

(iv)  Pipette 20.0r 25cm of the reaction mixture and transter into a clean conical
fask. Add three drops of methyl orange indicator and titeste until & permanent
colour change oceurs. Repeal the experiment three more times and tabulate the
results.
(6 marks)

v Write an equation of the reaction taking place during the titration.
{1 mark)

(vi) Calculate:

i) motles of sodium carbonate nsed: (1 Irk )
(My  molesof HCL in 200or 25cm’ of the réaction nuxiure; L1 mark)
(I moles of HCE in 200cm” of the reaction mixture; {1 mark)
{IV) original moles of HCL, {1 mark)
v moles of HCI that reacted with ammonia; {1 mark}
(W1} moles of ammonia; {1 mark)
(VII)  molanty of the ammonia solution. (1 mark}

(r} Explain why a solution of ammonia cannot be titrated directly with a standard solution
of dilute HCL (3 marks)
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Yow are provided with the following:

= two microorzanisms lubelled Poand K growing on nutrient agar (NA);
- 2 microscope sludes;
- | wireloop;
- Sml normal saline inoa bottle:
crystil violet solution/gentian wlet'methyl violet solution;
- gram’s odine;
acetone/ethannl
B neutral red/safranin/dilute carbol lushin
- blotting paper
- ol immersion
- microscope with X 10, X20, X40, X100 objectives.

Examine the cultures and describe the colonial appearance of the two microorganismis.
{ 10 marks)

Make o smear for each microorganism and stain using the Gram stain method,
{Outline the procedure), {15 marks)

Describe the appearance of the microorganisms upon staining. (4 marks)

List the factors necessary for growth of microogganisms in the laborutory.
(4 marks)
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