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| PAPER NO: 360/24 /M08 - LABORATORY COMMUNICATION AND

COMPUTER APPLICATIONS

SECTION A

Answer all questions, forty (40) marks
QUESTION 1

a) i State any five (5) ethical practices when using a computer in a
laboratory.

(5 marks)
Explain any two (2) factors that influence the choice of a software
in a laboratory. (5 marks)

Discuss the notion that “Microsoft excel is the best for capturing data
that has tables and graphs than using Microsoft word” (10 marks)

i)

b

Q_UESTION 2

a) You are meeting with a potential laboratory equipment supplier to

discuss supply of some reagents. During the meeting, you notice the
supplier’s body language and facial expressions change when
discussing about invoices and date of delivery.

Describe the characteristics of face-to-face communication highlighting
its advantages as demonstrated in the scenario above. (10 marks)

p)  You receive verbal instructions from your supervisor to complete a

report by the end of the day. Later you also receive an email with the
same instructions but with additional details.

Evaluate the advantages and disadvantages of both verbal and written
communication in this scenario.

(10 marks)
SECTION B

Answer any three (3) questions, sixty (60) marks.

QUESTION 3

Describe the communication process in detail explaining the function of each
communication elements.

(20 marks)
QUESTION 4

Describe the major hardware components of a computer system and explain
their functions.

(20 marks)
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. PAPER NO: 360/24 /M08 - LABORATORY COMMUNICATION AND

COMPUTER APPLICATIONS

QUESTION 5
With the _ai d of relevant examples, describe types of visual communication
and provide examples of their practical applications. (20 marks)
QUESTION 6
Discuss the applications of the following Microsoft office packages
a)  Microsoft Word (5 marks)
5 marl
b)  Microsoft Excel (5 marks)
. (5 marks)
c)  Microsoft PowerPoint
(5 marks)

d) Microsoft Access

/fem
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PAPER NO: 360/24/M08 - LABORATORY COMMUNICATION AND
COMPUTER APPLICATIONS

SECTION A

Answer all questions, forty (40) marks

QUESTION 1

State any five (5) ethical practices when using a computer in a
laboratory.

(5 marks)
Explain any two (2) factors that influence the choice of a software
in a laboratory. (5 marks)

Discuss the notion that “Microsoft excel is the best for capturing data
that has tables and graphs than using Microsoft word” (10 marks)

b)

QUESTION 2

a) Ygu are meeting with a potential laboratory equipment supplier to
discuss supply of some reagents. During the meeting, you notice the

supplier’s body language and facial expressions change when
discussing about invoices and date of delivery.

Describe the characteristics of face-to-face communication highlighting
its advantages as demonstrated in the scenario above. (10 marks)

You receive verbal instructions from your supervisor to complete a

report by the end of the day. Later you also receive an email with the
same instructions but with additional details.

Evaluate the advantages and disadvantages of both verbal and written
communication in this scenario.

(10 marks)
SECTION B

Answer any three (3) questions, sixty (60) marks.

QUESTION 3

Describe the communication process in detail explaining the function of each
communication elements.

(20 marks)
QUESTION 4
Describe the major hardware components of a computer system and explain
their functions. (20 marks)
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. PAPER NO: 360/24 /M08 — LABORATORY COMMUNICATION AND

COMPUTER APPLICATIONS

UESTION 5
With the aid of relevant examples, describe types of visual communication
and provide examples of their practical applications. (20 marks)
QUESTION 6

Discuss the applications of the following Microsoft office packages

a) Microsoft Word (5 marks)
b) Microsoft Excel (5 marks)
(5 marks)
c) Microsoft PowerPoint
(5 marks)

d) Microsoft Access
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REQUIREMENTS

Non programmable calculator.

INSTRUCTIONS TO CANDIDATE

1. Answer all questions in Section A - 40 marks,
2. Answer any three (3) questions in Section B - (60 marks).
3. Do not write your name on the answer booklet.

4. A formulae and constants sheet is provided at the back of this
examination paper.

This paper consists of 5 printed pages.
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PAPER NO: 360/22/M04

360/24/M04 - LABORATORY EQUIPMENT MAINTENANCE

SECTION A - (40 MARKS)
Answer all questions.

QUESTION 1
a) i) Define the term preventive maintenance. (2 marks)

ii) List any four (4) preventive maintenance practices or tasks.

(4 marks)

p)  State a suitable measuring instrument for the following:

i) Mass

i)  Thickness of a material

iiiy  Fluid pressure

iv)  Current

V) p.H

vi)  Fluid velocity

vii)  Voltage

viii) Liquid volume (8 marks)
c) Show that: v =wr (4 marks)
d)  Define rectification (2 marks)

UESTION 2

a)  Define the following terms as they are used in Laboratory.

i) Uncertainity

i) ~ Tolerance

iy  Systematic error

iv) Precision

V) Random error

vi)  Accuracy (12 marks)

p) An object of mass 0.2kg is tired to a string 0.8m long. The object is whirled
in a horizontal circle. The object takes 10 seconds to make one revolution.

Determine:

)  Angular speed (2 marks)
ii) Centripetal acceleration (3 marks)
iii) Tension in the string (3 marks)

This paper consists of 5§ printed pages.
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PAPER NO: 360/22/M04
360/24/M04 — LABORATORY EQUIPMENT MAINTENANCE

SECTION B - (60 MARKS)
Answer any three (3) questions.

QUESTION 3

a) Name the three radiations emitted by radioactive materials and their main
properties. (10 marks)

b)  State Bernoulli’s equation and identify all symbols used. (4 marks)

0) Determine the potential difference across a 4pF capacitor when with SmC

charge. (4 marks)
d)  Give two (2) objectives that are fulfilled by calibration. (2 marks)
QUESTION 4

a) A flask of volume 5 X 10-3m3 contained 4.00g of oxygen. Calculate the
pressure exerted by the gas at a temperature of 127°C.

Given that R = 8.31J/mol.K (5 marks)
b) State three (3) properties of an ideal gas. (3 marks)
c) Distinguish between laminar and turbulent flow. (4 marks)
d) List any four (4) basic quantities and their SI units. (8 marks)
QUESTION 5
a) Describe the procedure for calibrating a p.H meter using standards.
(8 marks)

b) Define the following terms:

i) Gross error (2 marks)
ii) Random error (2 marks)
iijy  Systematic error (2 marks)
c) State the functions of the following parts of a vernier caliper.
i) External jaws (1 mark)
ii) Internal jaws (1 mark)
i)  Tail (1 mark)
d i Express 0.0000023m in a suitable magnitude (i.e using a prefix).
(1 mark)

ii) Convert 150mg to kg expressing it in standard form. (2 marks)

This paper consists of § printed pages.
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pAPER NO: 360/22/M04

360/24/M04 — LABORATORY EQUIPMENT MAINTENANCE

Data’
acceleration of free fall
Speed of light in free space

elementary charge
rest mass of proton

rest mass of electron
Avogadro constant
molar gas constant

Boltzmann cons_tant

Formulae

uniformly accelerated motion

hydrostatic pressure
upthrust

resistors in series
resistors in parallel

capacitors in series

capacitors in parallel

radioactive decay

decay constant

--~ oaeet is attached in this question

g =9.81ms™
¢ =3.00 x 108ms”’

e =1.60x107°C
m, =167 x 1072 kg

m, =9.11 x 107" kg
-1
N, = 6.02 x 10 mol
-1
R =8.31JK ' mol

-1
k=138 x 102 JK

1 42
s = ut + —z-at
V2 = u2 + 2as

Ap =pghh
F =pgV
R =Ry+Ry+ -
S I I
ﬁ—R1+R2
1
Ao e s s
c G Cz
x:Xoe-—M
0.693
A:'.’fr
2
/pm

-—anS,

I
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REQUIREMENTS

1. Non-programmable calculator.

2. Answer booklet and graph paper.

INSTRUCTIONS TO CANDIDATE

1. Answer all questions in Section A and any three (3) questions in
Section B.

2. Section A carries 40 marks and Section B carries 60 marks.

3. Formula sheet and constant data sheet is attached in this question
paper.

This paper consists of 5 printed pages.
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APER NO: 360/25/M04/1 - LABORATORY EQUIPMENT MAINTENANCE 1

Constants and Basic Formulae

Constants

; = nd Rest mass of
acceleration of free fall g =9.81ms electron Mo = 9.11 - 107 kg

4 Avogadro constant

speed of light in free space ¢ =3.00%10°ms-

Na =6.02 - 102 mol™!

Elementary charge e =160 10°C molar gas constant R =8.31JK"mol”!
unified atomic mass unit 1u =1.66 - 1027kg Boltzmann constant k=138 108 JK-
Rest mass of proton mp =1.67.10%kg BlAnCl eonsiant h=6.83-10"Js
Formulae
uniformly accelerated motion Circular motion Uncertainties
v=u+at - w =2nf AQ =4a + Ab
AQ _-Aa , Ab
B g2 - A A8 p o
v: = u? + 2a§ . v = or 2 P
s=ut+zat?. a = vir
1
T=2
!
Ideal fluid Ideal gases Thermal Properties
A1V = AV, = constant w = pAv T/K = T/°C +273.15
P‘+’:}pV‘2 = constant pv = nRT Q = mcAf
- =1 2 6 _Xo-xou)
Upthrust = pgV Firegimsess T00°C ~ Wro0- #0900
Py _ Pavy
Ty Ty
Electric circuits Mathematic Formulae Optics & Waves
_ .02 = (2 1 h2 -1
Electric chargeQ = It Pythagoras Theorem: ¢*=qa% +b ==
Electric current I = nAvq Orie Sample t — test:'tm,c:_gw_-gg &= i‘g‘
Series resistors Ry = Rj + Ry+. Mean= EZ% ny s'ing, = n;sing,
. . v
Parallel resistors ’R—1T-=R—Z+F’;+.. var = (standard deviation)? M==
. 2
Electrical Energy E = IVt * F = value = .(_sll.

(s2)?

Qexp = -gap = Xsuspected = Xnearest
range Xmax—Xmin
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. PAPER NO: 360/25/M04/1 - LABORATORY EQUIPMENT MAINTENANCE 1

SECTION A - (40 MARKS)

UESTION 1

a)  State the differences between the following terms:

i) Pascal’s principle and Benoulli’s principle. (2 marks)
fi)  Heat capacity and latent heat. (2 marks)
iijy  Transverse wave and longitudinal wave. (2 marks)
iv)  Lamina flow and turbulent flow (2 marks)
v)  Reflection and refraction : ; (2 mar ks)

b) A carbon resistor has the following four (4) colour codes as indicated on the
diagram below:

= I x ~ |
|2

[ = 7( ] >< : | o % | X
ez )
Blue : gold
Red black
Determine the magnitude of the resistance represented by the resistor
above. (4 marks)
c) | i)  Define the term transducer. (2 marks)
ii) Give two (2) examples of transducers. (2 marks)
i) Two types of transducers are input and output. Give one (1) example of
each type of transducer. (2 marks)
UESTION 2
a) State the differences between trouble - shooting and maintenance.
(2 marks)
b) Outline safety considerations when troubleshooting an experiment.
(8 marks)
c) Discuss best practices to be done for equipment maintenance. (10 marks)
3
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PAPER NO: 360/25/M04/1 — LABORATORY EQUIPMENT MAINTENANCE 1

SECTION B - (60 MARKS)

QUESTION 3

a)

i) Define specific latent heat. (2 marks)

ii) Calculate the specific latent heat of fusion of 5g of ice melted in 3

minutes by an electrical heater of 6kW. (5 marks)
b)  Describe the importance of the calibration documents in audits and quality
assurance systems. (10 marks)
c) State three (3) uses of the semiconductor materials. (3 marks)
QUESTION 4
a) Define the following terms as they are applied in laboratory equipment
maintenance. '
i) Obsolete equipment | : (2 marks)
1i) Sensitivity (2 marks)
ili)  Accuracy i g . . (2 marks)
iv) Calibration . e (2 marks)
V) Traceability (2 marks)
b) Diagram below shows light as it moves towards a glass prism from air.
air
6
glass
i) Copy and complete the path followed by a ray as it passes through the
prism and after passes the prism. (4 marks)
ii) On your diagram in (b) (i mark angle of incident, refractions and the
emergent ray. (3 marks)
c) State three (3) examples of laboratory instruments. (8 marks)
4
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‘ .PAPER NO: 360/25/M04/1 - LABORATORY EQUIPMENT MAINTENANCE 1

QUESTION 5

a) i) Define the term maintenance. (2 marks)
i) State and explain three (3) main types of maintenance. (6 marks)

b) Design a disposal report that can be used by a company to dispose off

equipments that may contain radiation sources. (7 marks)
c) State the ideal gas equation with all terms explained. (5 marks)
QUESTION 6

a) i) State two conditions for a body to be in equilibrium state. (2 marks)

ii) Using the system of forces below. Find the resultant force in the system.

(10 marks)
40N
A
60N
S 80N
50N
jii) ~ State why the system is not in equilibrium state. (1 mark)
b i) State the kinetic theory of matter. (2 marks)

iiy ~ Write five (5) conditions or assumptions of Kinetic theory cf matter.
(5 marks)
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INSTRUCTIONS TO CANDIDATE

Answer all questions in section A (40 marks)
Answer any three (3) questions from section B (60 marks).
Do not write on the question paper.

Do not write your name on the answer script.
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PAPER NO: 360/24/M06-LABORATORY QUALITY CONTROLLING 2

SECTION A

Answer all questions in section A (40 marks)

QUESTION 1
a) Define the following terms:
i) Cell (2 marks)
ii) Polymer (2 marks)
ii) Enzyme (2 marks)
iv) Microscopy (2 marks)
V) Hydrogen bonding (2 marks)
b) i) State five (5) key structural features of prokaryotic cells.
(5 marks)
ii) Explain with aid of relevant example what is a buffer solution.
(5 marks)
QUESTION 2
a) Differentiate between the following:
i) Deoxyribonucleic acid (DNA) and Ribonucleic acid (RNA).
(6 marks)
1i) Reducing sugars and non reducing sugars (6 marks)
iii) Resolution and magnification (6 marks)

b) Describe the use of a centrifuge in biological analysis. (2 marks)

SECTION B

Answer any three (3) questions from section B (60 marks).

QUESTION 3

Discuss any four (4) factors that affect rate of enzyme catalysed reactions.
(20 marks)

QUESTION 4

Give an overview of microbiological tests and their applications in

biotechnology. (20 marks)

CamScanner


https://v3.camscanner.com/user/download

1/

>

PAPER NO: 360/24/M06-LABORATORY QUALITY CONTROLLING 2

QUESTION 5
Explain any five (5) environmental conditions for a good and efficient biology
laboratory. (20 marks)
QUESTION 6 |
a) Describe the following structures of proteins:
i) Primary structure (5 marks)
ii)  Secondary structure (5 marks)
b) Discuss the importance of sterilising and calibrating laboratory
instruments. (10 marks)
...... /fk
3
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REQUIREMENTS

1 .;) 1. Non-programmable scientific calculator
2. Answer booklet

INSTRUCTIONS TO CANDIDATE
1. Answer all questions in Section A - 40 marks.
2. Answer any three (3) questions in Section B - 60 marks.

3. Do not write anything in the question paper.
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PAPER NO: 360/24/M07 — LABORATORY SAMPLE PROCESSING II

SECTION A

UESTION 1

Simplify the following without using a calculator:

a) 27 X643 (3 marks)
1
b) (0.125)73 (3 marks)
c)  The acidity of a substance is 1.6020. Find the [H"].
(3 marks)
UESTION 2

a) Find the equation of a straight line, Q which passes through the points A(2, 2)

and B(4, 8). (4 marks)
b) Find length of AB in (a). (3 marks)
c) Find the equation of the line passing through (3,—6) and

i) Parallel to Q (3 marks)

ii) Perpendicular to Q (8 marks)
QUESTION 3
a)  Evaluate cos 75° without using a calculator. (3 marks)
b) Using Completing Square method show that the quadratic equation

ax? + bx + ¢ = 0 can be reduced to x = L::_‘}E (6 marks)
c) Solve the following simultaneous equation:

x—-y=2

A=yl == (6 marks)

2
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PAPER NO: 360/24/M07 - LABORATORY SAMPLE PROCESSING II

d) A student measured the period of a pendulum using the stop watch and

calculated it using T= 2n J%

From this equation make L subject of formula.

SECTION B

QUESTION 4

a) Solve the following equations:

47+ 4 6(4%) -2 =0

1
2x-1

b) —4=0

c) i) logs(x —2) + logs(x+1) =1
23

i) m , simplify this without using a calculator.

UESTION S

a) Differentiate with respect to x the following functions:
i) y3x + 7y? = x*
il C yextel
i), - y=3%*+10

W) w=13x%% =77V

b)  Evaluate [Inxdx

(3 marks)

(6 marks)
(4 marks)

(6 marks)

(4 marks)

(5 marks)
(2 marks)
(3 marks)

(5 marks)

(5 marks)
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QUESTION 6
a) The volumes from samples collected in a physics laboratory were tabulated in
table form as below:
V/cm3 Frequency
100 - 199 21
200 - 299 70
300 - 399 182
400 - 499 27 =
500 - 599 20

Use the data to determine:

i) Mean (4 marks)
i)  Modal class (2 marllzs)
iijj  Standard deviation (6 marks)

b) A bag contains five (5) red balls and four (4) blue balls. Three balls were
picked without replacement one after the other.

i) Draw a tree diagram. (5 marks)
1i) Find probability of getting balls of the same colour (3 marks)
QUESTION 7
a) Calculate the mean and the standard deviation of the following set of
__* analytical results:
=
15.67g; 15.69g and 16.03g (10 marks)
b) Discuss with aid of relevant examples the importance of statistical analysis
during laboratory tests. (10 marks)
A
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PAPER NO: 360/24/M07 — LABORATORY SAMPLE PROCESSING II

SECTION A

40 MARKS

QUESTION 1

(a)

(b)

Define the following terms as they are applied in sample processing.

(1) Probability

(i)  Conditional probability
(i) Mutually exclusive events
(iv) Mean

(v) Median

Simplify the following without using a calculator.

; 125\"%
o (H
i (t%+t7%)
(i) g

@) (2 -3v3) (3+2v3)

Solve the following equations
(i) 3% ‘=29
(i) 2% =5

(i) 2(2%) -5(2%) +2 =0

(2 marks)
(2 marks)
(2 marks)
(2 marks)

(2 marks)

4 ma;ks)

(4 marks)

(4 marks)

(2 marks)
(3 marks)

(8 marks)

An ore sample with a mass 12.6g known to contain iron was treated with
nitric acid and a red-brown solution was produced. The solution was
mixed with excess sodium hydroxide. A red -brown precipitate was
formed, filtered off and dried. Its weight was found to be 2.3g. find the

percentage of the iron in the sample by mass.

(5 marks)
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PAPER NO: 360/24/M07 - LABORATORY SAMPLE PROCESSING II

SECTION B 60 MARKS

QUESTION 2

Determine the t-test value for the following two sets of values
SetA: 7; 2; 9; 8

SetB: 1; 2; 3; 4

(20 marks)
QUESTION 3
(a) Differentiate the following: -
(i) f(x) = xSinx (5 marks)
(i) y= e*sinx (6 marks)

(b)  There are six chocolates in the box, 4 of the chocolates are milk
chocolates and the remaining are plain chocolates. A chocolate is taken
out at random and is eaten. Find the probability that
(i) A second chocolate taken at random is plain. (3 marks)

(i)  Two chocolates taken are different. (3 marks)

(c)  The concentration of hydrogen ions in glucose produced by a group of
polytechnic students was determined and obtained as 0.034 moldm3.

Determine the pH of this glucose and state the nature of this glucose.

(8 marks)
QUESTION 4
(a) Integrate the following:-
2
[(E -sx+ 3) dx (5 marks)
(b)  [Invx  dx (8 marks)
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PAPER NO: 360/24/M07 - LABORATORY SAMPLE PROCESSING II

(©)  The table gives information about the holiday destination of 18 students

in a class.
Country Frequency
France 3
Wales 4
England 11

(M)

(i)

Calculate the percentage which correspond to each country.

Draw a pie chart to represent this information.

QUESTION 5

() Simplify, without using calculator

@

(i)

x%y
xy2-xy

log 100 — 2log 50

(b)  Solve the following equations: -

(1)

(i)

3x —2y =12
x +3y = 7

4
logs* ~iogF *

3 =0

(3 marks)

(4 marks)

(3 marks)

(3 marks)

(6 marks)

(8 marks)
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1) Non programmable scientific calculator.

2) A copy of the periodic table is attached to the question paper.
INSTRUCTIONS TO CANDIDATE

1) Answer all questions in section A (40 marks). |

2) Answer any three (3) questions from section B (60 marks).

3)

Each question in section B carries a total of twenty (20) marks.

This paper consists of 5 printed pages.
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PAPER NO: 360/25/M10-CHEMICAL SAMPLE PROCESSING 1

SECTION A (40 MARKS)

QUESTION 1
a) Write the electronic configuration for:
i) cl (2 marks)
ii) Ca (2 marks)
b) Calculate:
i)  pH of 0.00010 mol/dm?* HCl (2 marks)
i)  pOH and pH of 0.020 mol/dm?® NaOH at 25°C (4 marks)
c) i) The table below shows the relative abundance of the two naturally
occurring isotopes of chlorine:
Isotope Atomic mass Relative abundance %
Chlorine -35 34.97 75.77%
Chlorine-37 - 36.97 24.23% -
Calculate the relative atomic mass of chlorine to one decimal place.
(5 marks)
ii) List five (5) properties of ionic compounds. (5 marks)
UESTION 2
a) Given the reaction:
NH; + H,0 = NHf + OH~™
Use the Bronsted-Lowry theory to identify:
i) Conjugate acid (2 marks)
ii) Conjugate base (2 marks)
b) A volume of 25.0cm? of a sulphuric acid solution was titrated with
0.200mol/dm3 potassium hydroxide (kOH) the average litre was 22.50cm?.
Calculate the concentration of sulfuric acid in mol/dm?3.
(6 marks)
c) Balance the following chemical equations:
i) Al+ HCl — AlCl; + H, (3 marks)
ii) C3Hg + 0, — CO, + Hp0 (3 marks)
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PAPER NO: 360/25/M10-CHEMICAL SAMPLE PROCESSING 1

d)  For the reaction:

Zn + CuS0, - ZnS0, + Cu, identify with justification:

i) Species oxidised (2 marks)

ii)  Oxidising agent (2 marks)

SECTION B (60 MARKS)

QUESTION 3
a) Differentiate with aid of relevant examples, between random sampling and
systematic sampling. (6 marks)

b) A mine delivers twenty (20) drums of crushed ore powder to the laboratory
for grade determination.

i) Identify the nature of the sample and explain why representativeness
is critical. (4 marks)

ii) Propose a sampling plan and schedule showing how samples will be
spread across the lot. (6 marks)

c)  Write the full meaning of “EDTA” and explain why pH control is important

in EDTA titration of water hardness. (4 marks)
QUESTION 4
a) Assign oxidation numbers to each element in Na,Cr,0;. (6 marks)
b) Identify suitable sampling equipment for powders, gases and rocks
explaining why each equipment is appropriate. (6 marks)

¢)  With aid of relevant examples differentiate between metallic bonding and
hydrogen bonding. ' (8 marks)
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PAPER NO: 360/25/M10-CHEMICAL SAMPLE PROCESSING 1
QUESTION 5

a) In an gxperime11t 6dm3 of NO, gas measured at r.t.p was produced by
decomposing lead (ii) nitrate:

2Pb(N03)(s) = 2Pb0(s) + 4N0ys) + 04(g)

Calculate the mass of lead (II) oxide (Pb0) produced in the reaction.
(6 marks)
b) State the key requirements of a primary standard and outline the
preparation of a primary standard solution of sodium carbonate.
(8 marks)

State the purpose of mixing solutions during sample preparation and
explain two (2) factors that influence proper homogeneity. (6 marks)

QUESTION 6 g

Explain the purpose of proper sample logging in a laboratory before
analysis. (4 marks)

i) Suggest suitable storage conditions for water samples before
microbiological analysis. (4 marks)

b)  Examine trends across the periodic table based on the following:

i) Metallic character and electrical conductivity. (6 marks)

ii) Boiling points and melting points (6 marks)
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MODULE: Laboratory Sample Processing I PAPER NO: 360/24/MO02

DURATION: 3 Hours

! JUNE 2026 EXAMINATION

REQUIREMENTS
The periodic table is attached at the back of the question paper.

- 1.

2. Non programmable calculator.

INSTRUCTIONS TO CANDIDATE

1. Answer all questions in Section A.
2. Answer any three (3) questions in Section B.
3. All questions carry 20 marks each.

4. Do not write anything on the question paper.

This paper consists of 6 printed pages.
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