7.00 MATHEMATICS

7.01 INTRODUCTION

This course unit sets out to provide trainees with
mathematical skills and technigques that they

require to apply in their craft trades.

T.02 GENERAL OBJECTIVES

At the end of this course unit, the trainee should
be able to :=
(a) use mathematical concepts and technigues
in solving problems related to the respective
trade.
{b) draw simple deductions and conclusions from
given data.
{c} intrepret graphical representation of

functions relevan® to respective trade.




7.03 COURSE UNIT S

gTAGE I (66 HOURS)

TOPICS

SUB-TOPICS

UMMARY AND TIME ALLOCATION

TIME {gy,

Tl--l-lq.E

SERIES

- Introduction to seguences
and series

- Progressions

-~ Calculation of interest

e o —

7.1.2.8

= Number base systems

- faws of indices and solutions
of exponential eguations

- Laws of logarithms and
solutions of logarithmic
agquations

1I1F3i5

RATIOS

- RSticonal and Irrational
numbers
- Conversions

- pirect and Inverse proportion

7.1.4.5

ALGEBRA

- Transposition of formulae

- hacivulation of Algebraic
exprsosions

- Bimultahe..s aguations

- Quadratic eguatiuv.-s

r - ——

b i

18

?!1!5'5

GRAPES AN
CHARTS

- Linear Graphs

- Parabeolic curves

- Solutions of equations by
the graphical method

- Type of charts

1.1.6.5

1
MENSURATILON

- Perimatars
= Aresas
- Volumes




G

COURSE UNIT SUMMARY AND TIME ALLOCATION

STAGE II

(44 HOURS)

TORPICS

SUB-TOPICS

TIME (HRS

T.2.1.5

MATRICES -

7.2.8.5

Operations 2x2 matrices

Determinant of 2x2 matrix
Inverse of a 2
Application in

simultaneous equations

¥ 2 metrix

solving

PROBABILITY -

Dependent and Independent
events

Laws of probability

7.4.9.8

Types of Data

Data collection
Tabulation

Data representation
Data interpretation

7.2.10.8

COMMERCIAL | -
CALCULAT IONS-

Exchange rates
Prices and profit
Calculation of average sales

Calculation of incomes,.

STAGE III (22 HOURS)

J.3.11.8

TRIGONO- L -

METRY =

Circular measure
Trigonometric ratios
Simple Trigonometric
identities.

Simple Trigonometric .
aquations

Trigonometry of angles greater
than a right angle.

Sine and Cosiue rules

Phasor representation
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Manipulation of vectors
Resolution of vectors
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MATICS '.%TM;:__I::"]J__J_EE HOURS
MATHE | STA

7.1.18 MF piectives
fic ObJectii==
gpecifit

7,1.181 PERNET of this topic the traines
At
should be able LO:~
(a) distinguish between a Seduence gy
gseries
(b} solve problems involving series
(¢} calculate simple and compound
: intﬂf?@i
I 7.1.1511 sttmm;i‘ém between seguence and serieg
: [i%;§ﬁefinatimn of a‘-seguence
; {f%? pefination of a series
} (iii) Defination of progreassions
| (iv] Examples of sequences and series
7.1.1512 Solution of slementary problems
i invalvipg-
. (1) Arithmetic progressions
(1i} Geometrie BrGYTEsELEnE
7.1.1513

(1)

(id)

.'1 -

[iii]"p,:-;“érm

Calculation of:-

Simple interest

Compound interest

= Reducing balance,
| 114) bivisiap

ped

log 4™ = n 1og M
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T.1.28 INDICES AND LOGARITHMS (16 HOURS)

7.1.281 Specific Objectives

At the end of this topic, the trainee
should be able to:-
(a) Convert numbers from one base to
another
{(b) apply the laws of indices in solving
exponential equations
(c) apply the laws of logarithms in
solving logarithmic equations
7.1.4511 Conversion of numbers from one base
to another
(1) Decimal/denacy
(1i) Duodecimal
(iii) Binary
7.1,2512 Application of the laws of indices:-
(1) Multiplicatieon

T m n
alea™ = aMs

{ii) Diwvision

a" = pmn

An

AL, T N R
hm

{iii) The root of A" =Amfn
(iv) The negative index

=

7.1.2513 Application of the laws of logarithms
(i) Multiplication

Log MN = log M + log N



RATIOS (8 HOURS)

7.1.35 |
specific pbjectives

7.1.351
his topic the trais

s

at the end of t

should be able to:-

(a) differentiate DetwWeen ration,

and irrational numbers

(b} exXpress ratios as percentages

(e} solve problems involving direc

and ipverse proportions.

T.1.3811 piffarence between rational and

irraticnal numbers

ol Bl =t

7.1, 3512 Expressipn of ratios as percentages

1. 1. 3513 Soluticons of preoblems invelwving

{37 Explanation of dependent varl

b

(ii) Direct proportions - for ¥
¥ = kX where k = constant
E.Q. M= kv

where M = Mass, Vv = Volum



7.1.4514

solution of guadratic egquations by

the method of:=

{ 1) factorisation

(ii) completing gsquares

(iii) guadratic formula:-

x = =-b 4 I:|E - dac

=

2a

TalanE GRAFHS AND CHARTS (8 HOURS)

T Laobl

T La881L1

7.1.5512

7.1.55813

specific Objestives

as the end ©f this topic the trainee

should be able to:-

(a} @'plot linear graphs

(k] make interpretations from linear
graphs

(¢} plot parabolic curves

{d} solve simultanecus and guadratic
egquations by the graphical method

{e) present data in appropriate charts
Plotting linear graphs

- Intercepts when vy = 0, x = 0

Making interpretations

- intercepts h

= gradients

Plotting parabolic curves of the
form:-

o axz+ bx + C
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(iii) Inverse Proportion

For v = 1/%

¥ = Kl/x

29., To cover 5 fixed distance D,
t:

ﬂlr.ﬂ
'_I

where t = tims taken

o
Il

average speed

kK =D= fived dicstance

ALGERRA (8 HOURS)

T 1l.4587 Specific Dbje::tivﬂf
AL the end of this $0nic the trainee
should be ahle tm%:-
(a) manipul@fe algebraic expressions
(b} transpose formolae #ffj
(c) selve simultanecus eguations,
(d) solve gquadratic eguations.

r DR . T~ I Manipulaticn of algebralc expressions
- ARdditien

Subtractiaon

I

- Multiplication

]

Simplification

7.1.4512 Transposition of formulae

- factorisation

solution of simultaneous equations by
the method ofr=

(i} Elimination’

(ii) Substitution

(R s T AN A



7.1.68

7.1.5514 Solution of simultaneocus and
quadratic aquitiunn.hy plotting
(linear and parabolic) graphs

7.1.5815% Presentation of data in charts
- Pie chart I

Bar chart

Fictogram

Higstogram

MENSURATION (8 HOURS)

7.1.6561 Specific Objectives

At the end of this topic the traines
should be able to:-
{a} calculate perimeters of different
types of figures
{b) calculate Irll; of regular and
irreqular figures
{e)] ecalculate volumes of solids
7.1.6811 calculations of perimeters of the
following figures:-
{i) Bectangle/aguares
(11} Triangle
(iii) Circle
7.1.6512 _ Calculation of areas
(i} Areas of regular figuras

- Rectangle/square




107

_ annulus

ayrface areas of regular solids

(i1)
- Spheres
- Cone
- Cylinders
- pyramids
{iii) Areas of irregular figures by
the following methods
- Trapezoidal rule
- Mid-ordinate rule
- Simpson's riule
7.1.6513 caleulations of volumes of regular
solids
{i} prisms
{ii} cone

(1ii) pyramid
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- MATHEMATICS STAGE II - 44 HOURS

7.2.76  MATRICES (8 HOURS). \
7.2.781 Specific Obiectives

At the end of this topiec the trainee
should be able to:-
(a}] operate on matricas
(bl cmlculate the determinant of
A 2x2 matrix
(¢) calculate the inverse of a
Zx2 matrix
(d) apply matrices in solving
simultafieous eguations

7.2.7811 Operations on matrices

(i) Types of matrices
{ii) Addition
(i1ii) Substraction
{iv) Multiplication
7.4,7812 cnlculntlnn'af the determinant
of a 2x2 matrix

IfA=a b
{c c)

Then;
pet. of A - ad = cb

(o 7.2,7513 Calculation of the inverse of a




.2.85

T.2|95

alution of

v A the 8
7.2.7514 Applicatlh i
L] E.
inultanuous qaatinn
= 'ﬂi
ia D) l:l kﬂ

pROBABILITY (4 HOURS)
rives

7.2.851 specific ORISEE"
pic the trainge

xc e end of hia 30

should be able EO%7

deduce whether two gvents are

(a)
dependent oF independent

(b) apply tHE laws of probability

in ﬁiﬂding +he changes of an
syent occuring.
2.2.8611  Application of laws of probability
Addition law

Multiplication law

STATISTICS (10 HOURS)

7.2.951 Specific Objectives

At th
e end of this topic the trainee
should be able tg:-

(a) di '
differentiate betweaen grouped é

ungrouped data

(b)
()
(d)
(e)

co
llect Statistical data

- ﬂ.t'a-

taby
lata statiaticul data ‘

ﬂ ﬂ
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7.2.9811
7.2.9512

7.2.9513

7.2.9814

7.2.9515

=]13=

pifference between grouped and

ungrouped data’

Collection of data

observation and recording

Tabulation of data

=

clags intervals
fregquancies

class boundaries

Representation of data

pictograms
histograms
pie charts
bar charts
frequency polygons

graphs/frequency curves

Interpretation of data

mean
mode

median

. range

standard deviation
gquartiles

percentiles




7.2.10s

COMMERCIAL CALCULATIONS

d...l_qru-

(22 HOURS)

7.2,10.150

7

5

T.2.10.25

-2.10.151

gxchange rates

specific ﬂbjectives
ar the end of this Lopic,

the trainee

should be able E&:-
: i ther
{a} copvert one CUrrency to anc

(b} calculate sxchange rates

i
Conversion of one curcency to anotier
when “he exchzage rates are given
(i) EKenyan shilling o foreign

currenaies

{ii} foreigh-currency to Ranya shillings

{iii) forsign currency to some other

L2.10.1812

currency
Caleulation of exchange rates
- price lewvel method
- affects of devaluation and

revaluation on the exchdange rates.

Prices and Profics

7. 210,281

Specific Objectives
At the end of this sub-topie,

the trainee should e able tga-

] = 1 B
(a} calculate the selling wrice and

bBuyine poej . v : _
VIYIRG price dr a4 trading business

[B) —alenjigie
culate the grass and par ryofits

of a smail businans
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7.2.10.2512 Gross and Net profits

(1) Gross profit given the level of
gales, Purchase, returns in and
out, carriage inwards and closing
stock,
[ii) net profit given the gross
Proiit and BXpPensos

7.2.10 .38 calculatiecn of takes

?.F.IU.BHl Specific Objectives
At the end of thig sub-topic
the trainse shovld be able to:=-
calculate income £ax and sales tax
7.2.10.. 3511 Calculation afs
i} income tax given the follewing:w
~ inSurance relief
= personal relief for
- single persaons

- married persons

4

spacial single relier
- Income tax tables
{ii}) sales tax give. =12 Lig

price and selling rate of tagstion.

T-2.. .45 caleulation of Iverage Sales

7.2.10.451 Specifi=z Cbjectives

At the end of this =zub-topic the
trainee should be able to:-
calculate the average sales and

hence stoek turnover



7.2:10.55

-16-

7,2.10. 4511 Aver
{i) pverage sa
Lowest Sales)

(ii) Stock furnover = Cost of Sale,

Average Saley

Calculation of Incomes

7.2.10.581 Specific ohjectives

at the end of this sub-topic, the
trainee should be able to:-
calculate zalaries, wages, cCommisg,
bonuges and dividends.
7.2.10,5511 Calewg®@tion of:-
(il\"salaries
- grnss
' - hnat
(il) Wages
- time
- flat rate and cvertime
= plecs rate
(iii) Commizsicns and Bonuses
= percentages
- bonus

(iv) Div idEﬁdE
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BTAGE I1I - 22 BOURS

7.3.125  TRIGOMOMETRY (18 HOURS)

7.3.1281 Specific Objectives

. At the end of this topic the
trainee should be able to;:-
(&l convert degresr to radlans
and vice versa
tbhi identify trigoromestric ratios
and thelr reciprocals
lc) prove sisple trigonosetrsic
ldentifies
$
fdi selve simgdd trigonometsic
fﬂun:%ﬁﬁi
(o) drteghxnr trigonometric
ratics of angles greater
than 90° '
(f} molve rtriangles by use of
the sine and cosine rules
gl construct aine and coaine
wWaven
7.3.1281]1 Conversion cof degrees to radias
7.3.125812 ldentification of trigoncmetric
ratiof and thelr reciprorcals

= @ine

= Ccosine

;
i
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£ of simple grigonometric identie,
Proo

ra's theorem

7.3,12513
using pythago

e
({}5in? x + Co8"X 1

2
(ii)l+ tnnzx= sec ©

2
& u X
(iii)l + Cot'X Cosec

| i tric
7.3.12514 Solution of gimple trigonome

equations of the form:=
a + bsinx = C
or
& sinEx + bopsy = C
7.3.1258158 petermination of trigonometric
ratios ofCingles greater than 90°
- CASTOrule
- Calculation of acute supplementary
angle
7.3.12516 Solution of triangles

= Sine rule

a . = B = ¢

Sine A Sine B Sine C
= Cosine rule
az-b2+¢?

2 2
b"=a +¢2-Eac Coshb

-2be Cosh

7.3.12817 Construction of sine ang cosine waves

1) 0° ¢ 3gq°

(11) Amplitude
{iil) Phage angle
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7.3.135

- VECTORS (4 HOURS)

7.3.1351 Specific Objectives

At the end of this topic the trainee
should be able to:-
(a) manipulate vectors

{b) resclve vectors

7.3.13511 Manipulation of wvectors

addition

gsubtraction

magnitude of a vector

o

directinn of a vector
7.3.13812 Raaﬂluginn of vectors

vertical componeht

horizontal component

regyultant vector

1

triangles of forces

parallelogram of forces




