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PREFACE
This book is written for students, of management sciences.
The mostimportant meaning, and consequences of the basic
statement are stated, restated, and discussed to make sure
that the students understand them.

The material was developed over several years of classroom
experience.

As is visual in a mathematics text, the exercises at the end of
each section are vital parts of the material.

There are also problems that require the student to use the
concept in constructing mathematical models for described
situation. This is the process that transforms mathematics
from our abstract intellectual exercise into a useful tool for
solving everyday problem The computational sections in
each of the chapters of the book have been very richly
iMustrated with worked examples. The book will serve as 3
companion to all students of Management Sciences.

Bello & Olateju
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A INDICES AND LOGARITHMS

I INDICES: Facts, Laws and Formula
to make the topic easy, are state

below:
b*x b¥ = b*+y
b b =
(b= b
b =dbr OR (b
bz :J'b_
b =0
b‘f:_1
b
b= 1

NQIE T — Incex (pl - Indices), powar ol
Base [They has to be the same for
the law {o be useful]

11 Worked examples on indices, with
ilustration on how the formulae stated
above are use.

Example 1
27X 24 - 2? r 4
= 2

Example 2

38538 =388
=323 33
=27

Example 3
(d) (B2 =651«
= h

(b) (256" = 256 Vix2
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Example §
647 = [6a
= [8x8

= 8

= M3x3x3x3

3
564
=[2x2x2X2x2x2

(b} 64
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L=
—
T
L]
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i
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L
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Example 12 =20+30
@) 27-6(2)+8 =0 ’
 by-86)+8 <0 b =-20+30 OR -2p-30
. bi-Bb+8=0 2 2
L b -db-2+870 “10 OR =50
, m‘4m (% 8):0 ! 2
. (b axb 2):0 But
. b-4=00Rb-2=0 b = (5)Y
© p=dorb=2 When b =5
o b=dor 2 ' b =5=5
BUT v E
b = 2/ y :1
Whenh=4=2:
PERYRS 12 PRACTICE EXERCISE
©2 =y QUESTIONS ON INDICES
y =2 Find the values of
When bz B = 1 (1) (32" (2) (1000~
—-1 (3) (625)" (4 (273y
1 =y {5 16y (6) (173)°
y =4 (7) 17 (8) (16/25)%
(9) 16

(h) 5% + e x 51125 =0

(Y)Y +4 {5y -125= Solve the equations
(5 +4 (5 x5)-125=0 10, 5 = §25

mq+4x5() 126=0 . 25 . g2y
b v 20b- 125 =0 12. Y2 =4 2

13. (2)* = 024

14. 224 4(2) 4
15. 43 a0
16. 2 . f=

From quadiabe tonla
X h!,]h* diac
S




‘ 21 &Qg@jighﬂg Vetween lilico ., i
Legatilhims
he logaiithiny. 1o b b ol a number

N g the wule. 10 which b must be

taderd o g N, Henpe, if N=b",
Hoteline 1o the logarnithm to the base
ol N

50, indices and logarithms are related
in the sense that log. N = x is
gquivalent to N = b* exhibit properties
which are closely related to those of
the law of indices.

1.22 Facts, laws and principles of
logarithms to make the topic easy are
stated below:
letN = b, M= by
- NM by b= pow

o NIM = b for = b
. N'f’ = bX‘v
- Log N7 = xy

- Log N* = vy log N

INDEX FORM  LOGARITHMIC FORM

b x bt =b Log N + Tog M - Loy, NM
b = bt = p Logh' logb*  logh
(b7} = b Log N ylog N

h = h log b 1

N =b Log,N = x

D' =1 Log.1=0

123 Change of Base.
From the above, N = p* - log b =x
Because: N = b~
: log N = log b+
log N = x log_b
xleg.b =log N

X =log N
log b

substituite for log N = x in the above.
X = log N
log b
" logN :M
log.b is the rule for
changing from one base to the other.

1.2.4  Worked examples on logarithms, with
llustration on how the formulae and
laws are applied in solving problems.

Example 13
Change the following from their index form to

their togarithmic forms:
(@ 32=2°
- leg . 32 = 5 in the logarithmic form

(b) 27=3°
- log, 27 = 3 s the logarithmic form

(c) 16 = 256 *
clog . 16 =172

{d) 1=149"
log., 1=0,
(6) 7=7

Solog7 =1




bxample 14
Clhonge the Tollowing from their
lngarthimic form to their index form.
(1) log.81 =4
- 81 = 3 {index form)
b log,. (0.00001) = -5
- 0.00001 =10°
(index form)

C log 64 = 3
Lobd =4 (Index torm)

d log... (0.125) =3
s 0125 = (172
(index form)

Example 15
Salve the equations

(a) Log, 64 =6
co0d =%t
428 =t
Note 7' = 2 x 2 x2 x2 X2 x2
tH4
2oox
't
X =2
b 'Y log Bt 7
log 817 72
bog 9 2
log & 7
9 %

I eprese bin terms of x if Log, (b-1) = x.

Solution
log, (b-1) = x
b1y = 3
Sbh1=3
b =3+

=3+ 30

Example 16
Show that Log b x log, a= 1

Solution
Log,bx Log.a= 1
LOgab [t xaj=1

~. Log,, (ab)=1
.. Log_ab = 1
Sl

Example 17
log.27 + 2log.9- log.54
~ log 27 +2log 9 - log,54
= log.27 + log.9* - log,54
= log. [2_7,,&2]
54
= Iogp[27 x9x9
54
©leg, (M) = log.81 - log.2
= 1093 -log,2
-~ 4log.3 - log,2
“4x1-l0g.2
- 4-log,2 '




Exampte 11

bog 1050 oy
owy (1.0 % 2)
log 2h

log.5* = 2log,5

= 2x1 =2

Example 19

log b 0oy b
10 x 1

()

Example 2
Caven thatlog. 2 = G301 og,.3
47/ anr! 09,5 = 0.6940
). Jei 5.5
f ;cm,’f 5 =log, (™)
= g, 75 -log,2
= ?05."{(/\1 % 3) - og,”2
= i()'] "'”i g 5 - e, 2
= Zlk \q = iﬂ:wf-} - m'j“,Z
= 2% o 6990 - 0.4771 - 03010
= 1.3980 = U.4?'ﬁ"§ - 3.3010
= 18751 0.3010
RIS

b log, 35 - log A
Sleg )
oy, 2
0.301
¢ log 60 1 log 25
tog (12 x H) v log (5 x )
log {4« 3% by viog (5)

log, 4 «loy 3 log 5+ 2oy b
=2log, 2 +ley 3 vlog. 5+ 2log .t

= 06020 + 0.4771 + 2.0970
= 31761

d log, 32 = log, 327
=1 log, 32
'/ log,,2°
= x log,,2
2.5x%0.3010
0.7525

Example 21

). log (x*-4x +7) =2
Change from log form to index form
Lo(xE-Ax +7) =102

Lox2-4x+7 =100
-dx+7-100=0
-4x-93=0

From quadratic formula
x = -b+Jb? - dac
2a
L x = {-4) +J(-4)7 - H1)(-93)




X¢ -Ox -6 =2°
X*-5x-6=8
X*-5x-6-8= 0
X-5x-14=90

(X* +2x) - {7x +14) = 0
X{x +2)-7(x+2) = 0

(x +2)(x-7} = 0
x+2=00rx-7=0
x=-2 or7

Log (x-8)=1- log, (x + 1)

log, (x - 8) = log,,10 - log. (x - 1)

log,, (x - 8) = log,, (" ., )

X-8="

10 ={x+1)(x - 8)
=x-7x-8

O0=x"-7x-8-10

X*-7x-18=0

X+ 2x-9%-18=0

(2 +2x) - (9 +18) = 0

XX +2)-9(x +2) =0

(x+2)(x9 =0

x+2=00Rx-9=0

x=-20R 9

{1 W

Anlve: he following equations
G log, (10 +9x) - log,, (11 - x) = 2
(Mlog (x-3) +logx=2

Given that log2 = 0.3010 :

togd = 0.4771 and log 7 = 0.8451
nvdluate the following

((}log 6 (b) log 21 (c) log 42

[ xpress the following in index form
{u)loga="h (b)loga+3logb=3
(c)loga+1=10

bolve the equation; (2x)?-3x2*+2=10

Evaluate the following :
(a)Log, 99 (b) Log, 707 (c) Log, 8




£.U AT AAN A

2.1 Surds are irrational numbers such as v2,
¥3, V5 etc. They can be expressed in
many different forms. Below are facts, rules
and means of making surds easy to
manipulate.

. Ja xa =le’={axa =2

i. Ja x{b =Jab

ii. fa xfa x{b ={axaxb=alb
iv.Ja + 2Ja +Ja = 4Ja

V. a_ a XJE _alb
bbb ™ b (Rationalization)

vi a =_a x[t=aft
bjc bt Jc bc  (Rationalization)

= a_ xda b = alla-b

Vii

. _a
Ja+b Ja«b Ja<db a-b

(Rationalization)

viii. Conjugate pairs of surds are
*{ (a+ Vb) and (a -Vb)
*2[avb - Vc] and {avb + V|
*3[avb - cVd] and [aVb + ¢Vd]

*1-3 The multiplication of any pair of the
above will lead to a rational number,
from the knowledge of difference of two
sguares.

| §272

Hasic Forms

Hasie forms of surds occur when the
number under the square root sign is
< ational number, which is a multiple
ol other numbers, is converted into
e simpler form.

Examples
! [18 ={2x9 =302

w288 <f1aax2 =12[2

o J500 =J100x 5

=[10x10x5 =105

v \I'5—4—=\[3x3x3x2
=3x3 x{3x2 =3]6

v J200={22x5x2

2x5xJ2 =102

Conversion from basic forms to single
surd, is the opposite of the above
operations. These are illustrated by
the following examples.

ooal2={3x3x2 =J18
i A7 l7x7x2=]49x2 =[98
i 152 - {15x 15x 2

{15 x 30

=450




2.3.0

2.31

2.3.2

A7 =2x2x2 =4x2
=J7

N3 =11 x11x3=1121x3
=363

Similar Surds.

These are surds which are multiple
of the same surd or those with th

same digit under the square root sign ;

They could be added or subtracte
from each other

Examples of similar surds are listed 5

helow:

2

civrele

=8
SNEE]
=32
=[50 etc

others are

=12
=27

Addition of Similar Surds
i N2+ N2 A2

ii NI N3+ 63

S 34

Subtraction of similar surds.
This follow the same procedure as
those of addition which are explained
above. below are the examples.
| 442 -N2
= 32

i 10\1_ - N2

- 47
i 124? - N3

- 503
v N7 -2NT

- 2T
v 5J7 N7 - 37

=57 - 47

T

Combination Process
This implied process involving addition |
and subtraction in the same operation. :

e.9

N2 -N2 + 52 - 62
WNZ2+582 N7 -647
1242 - N2

N2

1042 - 342 + 1N2-647

=102+ 12 - 342 -642
2142 942 :

1242

105 - 405 + 25 - 65
=105+ 25 -4d5 - 645
=125 - 105

=2{5

i




b - cddyand(a bc 4
Fioduct:

(D - old )alb +cld )

240 Conjugate Surds
These are two surds whose products
give a rational number. conjugate pair

of surds are base on the difference of = adb - cd
two squares. x__alb +old
aclbd - cid
2.4.1 Examples of conjugate pairs of surds are. a’b - acibd
1a {a+Jb)and (a D) a’h - ¢'d
Note: Product (b - oJd Walb -¢dd ) = a®b-cd
a ~[b
x a-J{b
-adb-b 250 Rationalization the denominator of
a+ald Surds
a’ - b [his could be said to be the removal
of surds from the denominator of
b 3 2 ]and[3-N2] lractions in which they occur.
PRODUCT: '

(3+42)32)
=33 N2 21342 ]

| 5! iationalization of simple surds.
elow are examples of ralionalization

=9-3N2 + N2 -2 of simple surds.
=9.2 1 Rationalize the following
= 1 @ 3 (o) 17
{3 7
2 a [alb Jc Jand{alb+{c] Solution
=alb [ab+clJc{avb+l¢c) a 3 = 3 xN3
=a?b +abc-abc-c J3 3 {3
= ab-c¢ = 3
b 502 -33and 3
N7+ A3 =3
Product:
52-33 h 17 = 17 7
x 52+3{3 J7 N7 T
+ 1506 - 27 = 1N7
50 - 1506 7
50 -27

ST 1 |




c. 8 = 8 x5
J5  J5 I35
= &5
5

2.5.2 Rationalizing the denominator with

its_conjugate pair.

Below are examples of this type.

Rationalize the following:-

@ _3 (3 () 2
3I+J7 J5-1 JZ2+1
Solution
a 3 = 3 x 327
3+J7  3+{7 3-42°
= 33421 :
7
b 3 = _3 x 51
J5 -1 5 =1 J5+1
= 3 + 1
5-1
= 35+1
4
= 0.75[5 + 1]
¢ 2 = 2 x N2-1
J27+ 1 N7 +1 2- 1
= 242-1)
2-1
= 2N2-1

5

H 1

C

. Difficult and special forms of
rationalization.
The examples are given below:

g 53
1

i

+ 3)(3)6[__
PRty
3

"

27
3 -

by

gl
[JE+ 1] [~f?+ 1

2+1+1+V2
a'l,

Given that3 - = 1.7321 andN5 = 2.2361
9valuate

HI |

_...._....._—-

'
i I3+

c?l




Solution

-

= 1
J5 -3 2.2381 - 17321
= 1
0.504
= 1.9841
1.98 (2p.d)

i N3+ 1= 1.7321 + 1
NCEE 17321 -1
= 2.7321
0.7321
= 3.7319
3.73 (2p.d)*

?

PRACTICE EXERCISE

. Convert the following to their basic forms

a. N300 b.J75 795

. Convert the basic forms of surds to their

single forms

a W2 b N5 ¢ 1907

. Simplify the following as far as possible

a 3N2 + 10N7 -0

b.N20 +N5 ¢ 4B 20 B0

. Rationalize the denominaltors of the

following

a 4 b. 4+42 ¢ 33
NiE 4 -2 343

. Whrite down the conjugate pairs of the

following surds and find their products.

all w5 b 202-333 ¢ 7403

- GiventhatN2 = 1.414N3 = 1732 anaN5

= 2236, evaluate

a3+ 1 bp+1F ¢ N2+ 1

J5 5 2 W72

CIMTANUL JUI' QUDJL\A |

FORMULAE

Several mathematical formulae
usually involve more than one
variable or quantity with one of these
variables or quantities serving as the
subject of the formula or relationship.

In  handling these types of
mathematical manipulations there
are no any known procedure or lay-
down principle but, the unwritten rule
15 WHATEVER YOU DO TO THE
| EFT HAND SIDE [L.H.S], YOU DO
'HE SAME TO THE RIGHT HAND
SIDE [R.H.S].

This fiterally implies that, changing of -
stibject formulage should be tackle as
"a pair of twins”, so whetever you give
lo the first, the same should be given :
to the second, to avoid crises. Details
are illustrated in the examples below

Simple forms of change of subject
formulae.

f-xamplas of the simple forms.Make
the letter written in italic the subject in
each of the following cases:
Al v=4u+at t
b} a=dr+br r
6y, =% r

r




&

i ' Lo ' ' oo ‘
e. T=2r g Ix100 = "7/, x 100

*0C

tx 100 =PRT
Solution . PRT = 1x100
a, v =u+at i PR PR
v-u=u+at u T = 1001
v-u=at PR
Loat=v-u
at=v-u f T = 27:@ g
d 4 Divide both side by 2n
t=y-u LT=
a 2n Mt
b. a=dr+br T take the square of both sides
a =r{d+b) i 4= L '-fg]2
a =r({d+b) T2 =L
(d+b) (d+b) 4n? g
o4 =T
(d +Db) Cross multiply
r = _a gT? = 4ni
d+b Divide both sides by T¢
c s = a T @ = AriL
1-1 ¥ - T
s = a g= Ar’L
1 1-r T
s[1-1 = a 3.2 7 Harder forms of change of
S-sr = a subject formulae examples.
S = a+sr ItST =|(a+T)T make T the subject
s-a = a
T, BT 1] ﬂ\|a+TT
r = s-8f a
= - Muliply both sides by 2
= A0

aST=a xxlga + T)T
a




LA T NIt

Square both sides.
[aSTI = [Ja+NT[
aST? = [a+TT
Lo a8 iz Ta+T?
Divide both side by T°
425772 :_I§,,+l2
T? TE TZ
atst = ¢ -+

Subtract 1 form both sides

alst -1 =" +1-1

& as’-1 =7/

Multiply both sides by T
Tla®S*-1] =% xT
T[a’S*-1] = a

Divide both side by (a°5% - 1]

m3§? = a

<. 1] [a°5% - 1)

T = a
[a28% - 1]

Make g the subject of the relation:

A=A
L g

take the square the both sides

()

12 = iTEQ
1.2 q
Multiply both sides by g.
gxt? = 41> x g
L# g

Again multiply through by L?
gt? O T K
AF

el
L

~ Make R the subject of the formula:

v = L [R*-(R-14

v = nL[R?-(R-t4
= gL [RE-(R?- 2Rt +t]
= gL [R7-R?+2Rt-t]
= 7l [2Rt-t]
= 2nRLt - nL?

Add mLt to both sides.
v+t = 2rRLY - alt?+ mlt?
y + gLt 2nRLt
v+ Lt 2nRLt

2nRLt = v+l

Divide through by 2rlt
2aRLt = v gLt

il

2Lt = 2nlt
R = v_ -+ gLt
2rlt
= v +L
2nlt 2

Substitution___into _changed
formulae :
This is easity done, by first changing
the subject of the relation to the
“required one, before substituting the :
given values :
1), Make g the subject of the formuia |
d = gvt

v+ gt

Hence, caiculate the value of g when
d=7 v=5andt=3




Solution

) T o -_.Q:UJ_I’\_{;';:{_L_ LHE CyHauy/in sy
v+ gt Mu'tiply through 5 '

hxF = 5x9‘3/i+5x32
5F = 9¢ + 160
subtract 160 from both sides

Cross multiply
sogvit?t = divi+ gt
gvitt = dv +dgt
Subtract dgt from both sides

. gvEtt - dgt = dv? + dgt - dgt 5F - 160 = 9c + 160 - 160
Logvitt - dgt = dv 9¢c = 5F - 60
Factorise L.H.S. ¢ = 5f-160

L ogtVt-d] = dv? 9

Divide both sides by t[v‘t - d]

gtivit-d] = dv’ il a). From above
tvt - df vt - d] C= of-160
g =_ dv¢ 9
vt - d So, when F = 77
= v G = 5x77-160
vt - dt 9
d =7 v=5and t=3 =385 - 160
g = __dv 9
vt - dt = 250
= x5
52 x 3 -7x3 b). Fwhen ¢ = 30
= 175 = 118 From above:
225 - 21 204 F=%+32
~ 0.86 (2 places of decimal) = Gx ¥, + 32
= 54 + 32
b. TheformulaF = %/ + 32 = 86F

Shows the relationship between the
temperature in degree centigrade (C).
I Make C the subject of the
relation.
il a. FindCwhenF =77

b. Find F when C = 30
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A0 INTEREST & DEPRECIATION

1. Make the letters in italic subject of
the relations:
a. v =u-+at a
b T=2e{t L
¢. a=dr+br b

41 INTEREST
Interest is the money charged for
horrowing money from a lender or
paid to somebody who invests in a
liisiness concern, such as the bank
nle. His alwaﬁ/s expressed as a
nercentage of the actual money saved
a1 loaned, otherwise refer to as
PRINCIPAL over a period of time at an

2, _Make k the subject of the formula

a=kft+s

b

3. Make r the subject of the relation: -

g = A areed or specified rate. It could be

%a-r winpie or compounded interest

Hence. find the value of r when s depending on the terms of agreement.
‘Sanda=3.

i 411 Simple interest

Iis types of interest is cafculated on
tie principal and added at the end of
an agreed period of time .The basic

4. Make A the subject of the formula :
d=3-%{a _
Hence, calculate the value of A.

when d = 4 leimula use in calculating simple
mivrest. | = Px Rx T
5. Ifs=(5u+", F)(t-6) ———
What is the value of s when t = 4. u b Inteiest=> simple interest, is the amount
=-3andf=-4 ‘ 3 ACCRUE
i P = "incipal => actual money borrowed or

9 lend usually in $, W, C etc.
F A = [uile The percentage charged
E T=lie > the agreed period usually stated
i years to easy calculation.

b. Make a the subject of the formula |
Ifox + vy =1 :
aE bl

4 1 1 1 Calculating Simpie interest
5 Find the simple interest on
N6000 for 4 years at 9% pe
SNNLIM




| - NIBODOx9x6

Solution: | - Interect = x List the given parameters. Then
P = Principal = N600Q use formula 0. determme the 100 x 2
R= Rate =9% | = N4.860.00
T=Time  =4years.

Ihe amount Mr. Adudu has with the
cooperative at the end of 6 years
Iincipal + Interest = N18,000 +

| = "
x—N600(}x9x4
100

= N 2160.00

b. Fine the simple interest on $ 1500 at i
12% per annum for 3 years.

Solution
I =interest = x Solution: | =
P = Principal = $ 1,500 P=
R=Rate =12% R =
T=Time  =3years. T =
Recall: =
= PRI | =
100

= $1500 x 12% 3 | =

100

= § 540,

Amount =

¢. Mr Audu saved N18,000.00 with a
cooperative society. If simple interest
is paid yearly at 4'/. % per annum find - .

11860 = N22860.00

41 md the amount, if simple interest is
poid yearly at 12% for 3years 4
months on a principal of N1,500.00

Principal = N1,500.00

= N600

= N2100.00

4.1 1 Calculating the Principal.

Interest

Rate = 12

3years 4 months

3'Lyrs. = " yrs

PRT

100

N1500 x 12 x 10
100x 3

P =i
N1500 + N&00

the amount which he has in the society
at the end of 6 years.

Solution: |

Solution
P = Principal = N18.000 =
R=Rate =41%
T=Time =6 vyeas _
| = PxRxT -Ameunt P+!..,_.___
100

See. compound mtex

4 FFind the principal which earn an
interest of N3000 at 15% for 12 years.

N3000.00
15%
12 year




N3000.00 x 100

N60.000x 100x 2% 2

15 % 12 25 x 11
P = N1,666667 N87.272.73
= N1,666.67

£.1 1t Calculating rates and time.
a) .aloulate the rate at which N3000
winiild be invested, for it to earn an
wilerest of N6QO in 5 years?

b. A trader saved a certain amount of
money for a period of 7'/, years at the
rate of 10%. if the said amount yield an

interest of N15,000.00,.Find the actual
amount saved.

Sulution: Rate =7 ;
Solution: Principal = N3,000.00 the
T = 7' years = "/, years Interest = N600.00
R = 10% ' Time = 5 years
| = N15,000 R = 1x100
P = | x 100 PT
RT = N600 x 100 "
= N15,000.00 x 100 x 2 N3000 x & to
15 x 10 = 4%
= N20,000.00 58
Gy Mr. Fadahunsi invested a certain

amount of money in a business by 1w the rate at which N30,000 would
concern, at the rate of 12'/ % for 5

he nvested for it to eam an interest of
years 6 months. If the investment E M6 000 in 4 years.
fetch him N&0,000.00, Find the initial
amount invested?

Prncipal = N30,000.00
Solution: | = N60,000.00 hiterest = N25,000.00
R = 12 % ine = 4 years
2% Rate = 1x100
T = 5years 6 months PT
= 5% = N25,000 x 100 the
P =1x100 N30.000 x 4
RT = 20.83%
= 60,000 x 100
:-5}.; X “f;




How long wik i take for the sum of
NS0 000 invested atthe rate of 25% 1o =T
garn N12.500 as interest.

Solution
Principal = N50.000.00
Interest = N12,500.00
Rate = 25%
Time =1 x 100
PR
T =N12500 x 100
N50,000 x 25
= 1¥ear
COMPOUND INTEREST

4121

Most savings or investments give il
compound Interest not simple interest
because the interest is added to the
principal al reguiar intervals,such that the

principal increases as the interests is

added to it

So.if a certain sum of money Pis 0
invested for n number of years at the 7,
rate of r % per annum compound
interest.the amount Aat the end of n "o

years can be obtain from the formula

A=PH+Y ]

Calculating Amount (without making

use of the formula)
The Model College

Teachers

cooperative society paysinterest at 15%
per annum compounded yearly. What will

be the amount in Mr Oloyede’s account

at end of 3 years if he saved N12.060

with the society.

Fo \[ML = T\HQOOO
Fiale = 15%
et = N12000x 15
100
= N1800

w e e of the first
gl A= N12 000+N1800
= N13,800.00

ool year
Ponopal = N13.800.00

Hate =15%
fdered = N13,800 x 15
100
= N2070.00

fpamt = N13.800+N2070
= N15870.00

Hind year
Puncpal = N15870.00

ot = 15%
TR = N15870 x 15
100
= N2380.50

Foniont = N15870 + N2380.50

= N18250.50

e mount in the account at the end -

af Yy thardd year,

LanAre Pl

i Amour

rinipal +

fere



Pl S nal mait, Wi mexes & Iwd
!: qH
LANIRT \|r.|\ = Amount
= N121,000 + N12,100
= N133,100.00

b the sumof N100,000.00 s invested by =0
the trustees of N.U.T cooperative
society at 10% per annum compound
interest,the interest being added half-

v Eind § . il =10%
yearly. Find the amount after 2years. o 1331000 x 10
» : 100
Solution ' )
For First Half of the Year. = h13;10:00

Principal = N100.000

Rate =10% S = 133 100 + N13,310
Interest PxR N146,410.00
100 ! 3 o
= 100,000 x 10 ” & ¢ wonoaiwes N50,000 for his child at
T 0 o b e of 5% compound interest per
= N10.000.00 antann Hind the amount the child wil

bee Lwing at the end of the fifth year.

k@g[fu“

Amount = N100.000 -+ N10,000 d | -:_-f.ﬁ

= 110,000.00 j
For the secoffl hialf of the vear et r:ﬁo,ono.oo
Principal = NTi0,000.00 =l = 37

Rate - =N 10% Wtewe i = NB0,000 x5

' 100
intere: = N110000 »

= 11,000 - -

Amount = 110,000 + N11.000 Amonint = N50,000 -+ N2,500

= N121,000.00 = N52,500.00

Third Half of The Year:
Principal = N121,000.00

Lecoid year
Concpat = [1N52.500.00

Rate = 10% 2. = S
Inferest = N121,000 x 10 et NIR0000 x.9
100 i
= N12.100.00 i



Amount

Third year
Principal
Rate
Interest,

Amount,

Fouth year
Principal,
Rate
Interest,

!—\mountL

Fifth year
Principal
Rate
Interest.

Amount.

i

NIZOUU + NZDLD
N55,125.00

;Howeverw h 5‘mbe 3 ahf

N55,125.00
5%
N5b125 x 5
100
N2,756.25

N§756.25

N57881.25

%

NG7881.25 5

100

N2.894.06 .
b

N57881.25 +N2894 06 '-

NBO.775 31

NG0.775.31
%
NG0.775.31 x 5

100
N3038.77

NG0.775.31+ N3038.77
N63.814.08 => Amount ==
atthe end of the fifth

£ -
&l
ettt

y gg!gmnu

. Bolntion

e ulating dinouiit witi 107l

The <im of N120.000 was saved as a :
a child during his twelveth year - 70 T
bulivliy by the father at the rate 7'/, %.
' aleilate the amount in the boy's
Aot after 10 years. -

'iReca

i+ Principal = N120,000.00

i Rate = 7Y %

I = Number of years = 10 R e
Amount = Principal + Interest ;'153155'": £ e N
LY i
A = N120,000 [1 + ] e

= N120,000 {t + 0. 075]
= N247,323.79 is the

amount in the boy's

account after 10 years. -

taiculate the interest paid on a fixed
desosi of N35,000, which is invested o2 o
lor o period of 6 years at a yearly i 7
campound interest rate of 12% per
Jdndm.,

oot T R, Wit the foniula *j'us:f‘*
I'  Principal = N35,000.00 bsti tude and 6t your.
O Rate = 12% SUOBENG, ane -9---.y
_ lanswers.: i i
h number of years =€ ARG Sy
A= N35000 1+ ] i ialps b
- NOSUBS.TY From simple ohange
| = Interast "formula ol e
| = A-P kel St
= N69083.79 - N35.000.00
= N34083.74




412.3

4.1.2.3.1

DISCOUNTING

It was observed that in reat life
interests are compounded more
frequently than annually.as shown
in the previous examples, if its paid
k times in a particular year, then
each year will be '/k and for n year
we would have nk period times,
implying that

A = P+ k)™
P = Present value of the investment
worth {refer to as principal in the
above examples).

r = Rate in percentage

n = Number of years

k = Number of times the interest is
paid per year eg. semi-annually
quarteriy. efc.

A = Accumulated vaiue of P. The
compound interestis given by Ac-P
(i.e Accumulated value on P less the
present vaiue of )

CALGULATION INVOLVING
DISCOUNTING (COMPOUNDED
INTEREST)

Find the compound interest on
N1.000.00 compounded quartety at
6% for 2 years

Ac = Accumulated value on P
|* = Present worth of the investment
N1,000.00
1 = Rate = N6% =0.06
IK = Number of times the interestis
paid =4
N = Number of years = 2yrs
‘Ac= N1,000.00 [1 +°%/4)
~N1,000.00 [1+0.015F
-N1,126.49
- Compound interest
Ac-P
N1,126.49-N1,000.00
N 126.49

1.2 CALCULATION INVOLVING

PRESENT VALUE OF AN
INVESTMENT
ind the present value of
t110,000.00 due in 15 yrs
compounded monthly at 12%
Solution \
A = Ademulated value of
I~ Present value of investment =7
= Rate = 12% =0.12
K = Number of times the inferest is
naid = 12 '
h = Number of years = 15yrs
Ac = P+ T
-N10,000.00 = P [1+°12/12]1212
P1+0.01]*
P1.O1]
P 15.9958]
Pz MERAYRIO0RE
N1667.83




M AT

DISCOUNTING (RATE) s '
s Therate = 10.4%

What rate of compound interest will
be required semi-annually for 4 yrs

with an investment of N4,000.00 Nlefhod : i

which will yield N6,000.00 ITJQGE}(E)OQ -[:1,1]000 (1+1)
Solution: N6000 2 [1+1F
Ac = P(1+) N4000

Method 1 th= [+ IF

Ac= Accumulated value of

P = N6,000

P = Present value of investment
=4,000.00

n = Numiar Qf times the interest
is paid per yrs = 2
k = number of times the intrest

Take log of bothsides
log 1.5 = log [1+1}
0.1761 = 8 log (1+1)
0.1761 = log {1+1}
8
0.0220 = log {11}
Take the second function of log
1.0520 = 1+l

is paid per year = 2 1.0520-1=1

. N6,000 = N4,000.00 [1+/2]> 0.0520=1

= N4,000.00 11721 1=r1=0.0520

= N4,000.00 [2+}" k
. N6,000.00 = N 4,000 [? /2] . P 2% 00520
15= [2'72) =0.104
l.a= P - Rate = 10.4%
15x28=2+
3B4=(2+r)

42 DEPRECIATION
i Depreciation is the reduction or loss in
the value of assets. it is usually
expressed in percentage right fromthe
time of purchase of the item or at the
beginning of the year.

log 384 = iog (2 +1)*
o 2.5843=8log (2 +1)
o 2.9843=log(2 + 1)
8
o 0.3230=1log (2 +1)
Take second function of log
2104 =241
2104-2=r
= 0104=r

Apart from depreciation, we will also
talked about other methods of investing
money such as shares etc. '




depreciation.

{a) Uche's TV set costing N17,000 depreciates
' by 10% inthe first year and by 7.5% in the
second year. Find it value after 2 years.

Ll the amount if the car was resold to
L after 3 years.

Lolution:
Fuct Year
Solution: .4 Price = N220,000.00
First year. i.1le: of Depreciation = 10%
Cost Price = N17,000.00 e of Depreciation = N220008 x 19
Depreciationrate = 10% 100
Depreciation value = N17008 x 18 = N22,000.00
109 Actuai value at the end of the first
= N1,700.00 year = N220,000 - N22,000
= N19§,000.00

. Actual value at the end of the first year
=N17,000.00 - N1,700.00

Second Year
=N15,300.00

(Cost Price =N198,000
Depreciation rate = 10%
Depreciation value = N198,000 x 18

Second year begins
Cost Price = N15,300.00

100
Depreciation rate  =7.5% = N19,800.00
Depreciation value = N15309 x 7.5 . Actual value at the end of secend
100 vear = N198,000 - N19,800
= N1,147 5 =N178,200.00
*. Actual value after 2 years Third Year:
= N15,300.00 - N1,147.50 Cost Price = N178,200.00
= N114,152.50

Depreciation rate = 10%

Depreciation value = N178,208 x 18
(b) Mr. Owolabi bought a second hand car ‘ e B

100
atan unspecified amount, If the car was = N17,820.00
bought by the initial owner for © The amount the car was sold after 3
N220,000.00 and the car depreciates years =N178,200 - N17.820
at a constant rate of 10% per year = N160,380.00




e

Mr  Akapo's sport car costs T itEs
N500.000.00. Its value depreciates by . "o

25% inthe first year, 20% in the second

year and 15% in each of the following i

years, Find its value after 4 years

Solution:

First Year

Cost Price = N500.000.00
Rate of Depreciation = 25%

Value of Depreciation= N500080 x 25 | g : e

100
= N125.000.00

Actual value at the end of the first = o

year = N500.000 - N125.000
= N375.000.00

Second Year

Actual Value =N375.000
Rate of Depreciation = 20%

Value of Depreciation= N375.000x 26

100
= N75.000.00

Actual value at the end of second ! :

year = N375.000- N75.000
= N300.C00.00

Third Year
Actual Vaiue = N300.000
Rate of Depreciation = 15%
Value of Depreciation = N300.069 x 15
160
= N45000.00

qear = N300,000 - N45,000

Actual value at the end of the third
= N255,000.00

I ourth Year:
fctual Value = N255,000
|t1te of Depreciation = 15%
v.1lue of Depreciation = N255 000 x 15
: 100
= N38,250.00

Actual value at the end of the fourth

year = N255,000 - N38,250
= N216,750.00

Shares and calculations involving
shares:

“Ihares are sold to members of the public
by private or public owned companigs,
w1 order fo create room for expansion
ol the companies capital base or
tachnological know - how.

‘hare are bought or sold by
~haresholders at the stock exchange.
shareholders collect dividend, based on
the number of the shares they have in
the company. The company decides the
amount it would pay out of its profit to
ihe sharesholders as dividend atthe end
of the year.

It ie also important to note that the
difference between the buying price and
the selling price of a share is tefer to as
the spread. However, by selling @ share




a shareholder will make profit and the
brokers too will make profit.

{a) Mr. Oluwole invested N20,000.00
in N5.00 ordinary shares of a
company. He bought the shares at
N10.00 each.

i) How many shares did he
bought?

i) Itadividend of N2.50 pershare
is declared, how much
dividend does he receive.

Solution;

i) Amountinvested = NZ0,000.00
Selling price = N5.00
Buying price = N10.00

Number of share brought
= N20,000.00
N10.00
= 2,000

i) Dividend on the shares bought by
Mr. Oluwole
= 2000 x N2.50
= N5,000.00

B. Mrs. Ike bought 2000 shares of N5.00
each from the co-operative society of
her school at N7.00 per share. Find:

) The amountinvested on the purchase -

of the shares
i} The total amount of spread of the

shares she bought.

a W althe end of the year, aprofitof 25%

her share was shared, what was her
leotal dividend.
Solution: ,
Humber of shares bought = 2000
“Snlling price =N5.00
li1lying price =N7.00
- Amount invested =2000xN7.00
= N14,000.00
i Total amount of spread
= (N7 - N5) X 2000
= N2 X 2000
= N4,000.00
m) Since the company sells the share
at N5.00, so a profit of 25%
= 25 x N5
100
= Nb/4
= N1.25k
Profit = N1.25 per share.
Since she bought 2000 shares, her
dividend = 2000 xN1.25
= N2,500.00

b \Which of the following investments

produce the better advantage interms
of percentage yield on investment?

' il N10 shares at N15, which gives a

dividend of 20% at the end of the year
i) N0 shares at N70, which gives a
Aividend of 14% at the end of the year.
iy N75 shares at N90.00, which gives a
dvidend of N25 per share at the end of

liye year.




Solution:

B:  ANNUITIES b el
) Percentage dividend = 20% Anannuity is a sequence of fixed A o ,.:fe;')'-r_és'e.ﬂi‘.5‘_':-':': the
Selling price =N10.00 ciual payment or tne sequential  sacimutated valie on the o
Buying price =N15.00 ldition of a specified sum ofmoney — smsunt of & ity to
- The dividend is 20% of N10.00 paid at regularinterval to formalump  gitkinaieh it # g
=28 x N10 sum. Examples of annuity include
100 payment of rent; insurance .
=N2.00 premiums etc. The accunmulated =0
- The percentage yield valug A of anordinary simple annity
= N2 x 100% 1 given by Ll e
N15 A =R+ -1 AL R e
=13.33% i e - -
Ihe presentvalue of Pisgiven by P oot il i o 00
i} Selling price = N50.00 RA-(1+i) " g
Buying price = N70.00 i
Percentage dividend = 14% Where
. The dividend = 14 x N50 R = Periodic Payment of the
108 annuity
=N7.00 A = Accumulated value on the
.. The percentage yield = N7 x 100% amount of an annuity.
N70 .= Present value or discounted
= 10% value.
i) Buying price = N90.00 #.31 CALCULATION INVOLOING
Selling price = N75.00 : ANNUITIES (ACCUMULATED |
Dividend = 25% VALUE)
- Percentage yield = 25 x 100% {ind the accumuiated value of an .
99 ordinary simple annity of N6.000 per
= 27.78%

year for 5 years compounded

Therefore, (iii) produces a better yield than monthly at 7%.

(1) or {ii}.

wolution | -{ | ;é{é;_' :  |
A = Accumulated value = 7 .1:_3(-_: -N'er.bf'tirhésime;-égf
11 = Periodgic payment of the ' N0-0f LIMBs Inlergs
‘ S s paid per yea
annuity = N6,000 paid pery




423.2

| = Interest = 7 =" "
= 0.0058
Number of years = 5
n = N6000 [(1+0.00058)"-1]
0.0058
= N6000 [(1.00583)*-1]
(.0058 qua
= N6.000 [0.4176] 3 hx12:
0.0058 cause I
= N432,000 _ _bag;_s._ - L 7

CALCULATING THE DISCOUNTED
VALUE OF AN ANNUITY.

Find the discounted valte of an
annuity of N800 a month for 2 years
at 10% rate of interest.

Solution
P = Discounted Value/
Present Value
R = Perodic Payment of the
annunity = NG00
I = Interest = 0.00833
P= N600 {1-{(1+ e
il II[ i B
= NBOO (1-{1+0.00833)
0.00833
= NB00 (1-(1.00833)4)
0.00833
= N6G0 (1-0.8195)
0.00833
= N600 x 0.1805
0.00833
= N13,001.20

because its.on a montr

AMORTIZATICN
Annterest bearing debt is assumead
lo be amortized when the principal
and interest are discharged through
an equal payment made at equal
intervals of time.

the periodic equal payment R is
qiven by

: |

A

L orexample, a foan of N10,000.00
= to be amortized with equal
(uarterty payment over 2 years if
interest is at 12% find the quarterly
payment and construct an
amortization schedule illustrating
the payments made.

Solution
It = Periodic equal payment
A = Accumulated value of

loan =N 10,000
= Interest ="/ = °%/,
= 0.03
R =N10,000 x 003
1-[1+0.03}"
"N1,424.50
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43  PRACTICE EXERCISE:

1. Find the simple interest on N30,000 for

5 years at 12% per annum.

D et by gt e e B R B R s U o R R

wlual value after 4 years, if its

Payment Pericdic | Interest Principal | Outstanding fh:memates atconstant rate of 10% per
Number Payment | at0.03 Repaid Prinicpal LS
(W) (%) () (¥) Aninvestors bought 1000, N10 shares
at N15, He receives a dividends of
10,000.00 N1.20k per share atthe end of the year,
1 1424.50 | 300.00 1124.50 8875.50 Il e later sold the shares at N15.50.
2. 1424 .50 266.27 1158.23 7717.27 Calculate his total gain on the
3 142450 23152 1192.98 £524.29 Itnsaction.
4. 142450 195.73 1228.77 5291.47
5 1424 50 158.86 1265 64 4029.83 i Ind the compound interest earned on
6. 1424 50 120 89 1303.61 2726.29 1H00.00 for 2years 2 months at 11.3%
i 142450 | 8179 1342.71 138351 tompounded monthly.
8. 1424 .50 41.51 1382.99 0 o _ ,
| A N400O loan is to be amortized with

e:qual quarterly payment over 2years.
It interest is at 10%, find the quarterly
payment and construct an amortization
sthedule.

2. Find the principat which eam an interest
of N5,000 at 10% for 6 years.

3. Calculate the rate at which N50.000
would be invested to earn an interest of
N12.500 in 2 years.

4 Owotutu cooperative society pays
compound interest at 10% per annum
yearly. What will be the amount in your
account at the end of five years, if you
save N6.000.00 with the society.

70 86|



5.0

5.1

SERIES

Arithmetic Pregression (AP)
Facts, and formulae to make the topic
easy are stated below:

First term = a

Common difference  =d
Lastterm =L
Number of terms =n

The tinear sequence =T =L

Sum of the sequence =S,

ST, =za+(n1)d

.S, ='In[2a+(n-1)dl
=n/2fa+\]
=nf2fa+T]

Note: If three items x, y and z are in
arithmetic progression, it implied that
their common difference "d” can be
represented as:

d Zy-X
ord=z-y
d o =y-x=z-y
Ly-x=z-y
y+y =2+X
VAN
LY FZ*X
2
- Arithmetic mean = 1st_+ last term
2
= a+1L

11

L (8

i

b yoition:

CalGUIAUNIY LIS DT LS (Y 16t Merizig

il 1 SEqUENCE.

fnd the T, T

|
fullowing series:

4,812,116 _ _ _

and T, of each of the

o 2,58 11 _

m -3,1,59_

tequence: 4, 8, 12,16 _
N

it = 4

| =a+(n-1)d

Whenn=8
T=4+[8-1)4
=4+ (7)4
=) % 28

=32

When n =11

T, =4 +{11-1) 4
=4 +(10)4
=4 +40
= 44

Whenn =19
T 4+(19-1) 4
=4 +({18)4
=4+72
=16




i} Sequence! 2 58 11 _ o

a=2

d=3

T =a+(n-1)d

Whenn=38

LT =2+[8-1)3
=2+(7)3
=2+21
=23

When n=11

LT, =2+{11:1}.3
=2+(10)3
=2+30
=32

When n =19

LT =2+(19-1) 3
=2+(18)3
=2+54
=36

i) Sequence! -3,1,5 9, -

=-3

d=1-{(-3)=1+3=4

Tn=2a+{n-1)d

Whenn=18

LRy =-3+[8-1) 4
=-3+(7)4
=-3+28
=25

When n =11

- =3+ (11-1)4
=-3+(10)4
=-3+40
=37

When n=19

% F, =-3+(19-1) 4
=-3+{18)4
=-3+72
=69

3. The first term of a linear sequence
I5 70 and the common difference is
-9, find the 15th term of the
sequence.

Solution:
Given: a= 70 - first term

d = -5 - common diff.

n=15 - last term

T =a+{n1)d

T =70+(15-1) {-5)
=70+ (14)(-5)
=70-70
=0.

C. Find the last term of a series
comprising of nineteen term, starting”
with 7 which differs from each other
by 5.




a=Fistterm -=7
d = Common difference = 5
n=lastterm =19

1 In-a
T =a+(n1)d l 11
C T =7+(19-1)5 -1
=7 +(18)5 1?'1
=7+90 h
=97 4
3

5.1.2. Calculating the common
difference of an AP.

(a) The first term of a linear sequence
is 3 and the 21st term is 83. Find
the common difference.

Solution:

a =Firstterm=3

d = Common Difference = ?

N =number of term = 21

(1) Ihe firstterm of aseriesis 3', and
the 10th term is 17. Find the
ommon difference.

Solution

Hil  a =firstterm = 3'),

d = common difference = ?
n = number of terms = 10

Tn= 17
T :83 4 = Tn-a
o n-1
—[;;I—:a-r"‘(?;])d _ 17 -3”‘2 - 17_35
T 0-1 ¢
211 = 1.3
= 80/20 = 11,
= 4

8.3 Calculating the first term of an AP

E {a) The8thtermof anAPis 54 and the:
common difference is 7. Find the
first term of the series.

Solution:

4 firstterm =72

d - common difference = 7

n number of terms =8

| 8th term = 54

] ca+(n-1)d

{b) The first term of an AP is -1 and
the fifth term is 11. Find the
common difference.

Solution:

a =Firstterm = -1
d = Common difference = ?

¢ =




a =Tn-{n-1)d
=54 - (8-1)7
= 54 {(7)7
=54-49
=3

(b) Given that the 11th term of an AP
IS-46 and the common difference

is - 5. Find the first term.
Solution:

a =firstterm =7

d = common difference = -5
N =number of terms = 11
T, = th term = -46

~ In =a+(n-1)d
a =T -(n-1)d
=-46 - (11-1)-5
= -46 (-50)
=-46 + 50
=4

(c) The 100th term of an AP is 300 and

the common difference is 3. Calculate
its first term.

Solution:
a =firstterm =2
d =common difference = 3
N =numberof terms =100
T..c = 100th term = 300
T =a+(n1)d
a =T -(n-1)d
=300 - (100-1)3
=300 +99) 3
=300- 297
=3

14 Calculating the sum of an A.P.

()

I

Solution:
Hints:

i The APis-3,1,59_ _ _

Find the sum of the A.Ps in sectio
5.14a, up to the 19th terms.

The APis4, 812,16 _ _ _
= first term =4
common difference = 4
number of terms =19
ni2 {2a+(n-1) d]

19/2 [2x4 +(19-1) 4]
1972 18 +72]

19 x 80

2

oo

The APis2,5 8 11 _ _ _
=firstterm =2

= common difference = 3

= number of terms =19

= Sumofthe AP =7

n/2 [2a+(n-1)3]

19/2 [2x2 +(19-1} 3]
19/2 [4 + 54]

= 19 x 58

= first term =-3

= common difference = 4
= number of terms =19
= Sumof AP=7

= ni2 [2a+(n-1)d)

= 19/2 [2x-3+(19-1) 4]




192 6 +72]

it 1t

= ih - a+dd
1_29“ Hoe a6 =12 +4d
= 627 i 12=4d
d = 2444
(b} Find the sum of first 13th terms of = 6
a linear sequence where the first =1 d=6n = 12
termis 5 and last term 89.
Solution: Hints 1212 [2x12 +{12-1)6)
a =fistterm =5 6 [24 +66)
L =lastterm = 89 6 x 90
N = number of terms = 13 540
Sy =12 [a +L] o
= 13/2 [5+89] CAlL CULATIING INCREMENT AND
= 13 x 94 THI. TOTAL PACKAGE OF A
2 . WORKER.
=13 x47 The fest step on salary grade leve 4
= 611

|

e N 10,000.00 and the last step is
N1 120000 if there are six steps with
il annual increment on this level.
del1nine the annual increment and
the: tolad salary earned by a man who
gpenl tix years on level 4

(¢} Thefirsttermof anA.Pis one-third
of the fifth term. Find the sum of
the first twelve terms of the series

given that one sixth of the fifth term
is6.

Solution:

Hints:
a=firstterm =/ T.
T, =ffthterm

- Bolnon

Eirst term = a2 = N10,000.00
Latt ferm = in = N13,000.00

=6 x 6 = 36 = Gommon diﬁerenceid=?
T. =36 Number ofterm=n=16
La =363 M11.000 = N10,000 +(6-1)d
=12 = 10,00 + 5d

N13.000 - N10,000 = 5d




9.2

The sum of n - terms of a GP when the

: . bd = N3000
t.d=N3000
5
- = N600.00

Total salary = Sn
Common difference = N600
1.8 ="/ [2x 10000 +(5-1)N600]
= 3[N20,000 + 5 x N60Q)
3[N20,000 + N3,000
= N69,000.00

GEOMETRIC PROGRESSION (G.P):
Facts and formulae to make the topic
gasy are stated below:
Firstterm = a
Common ratio=r
Number of termsinthe GP = n
The nth term of the G.P or last term

= Tn=am!
The sum of n-terms of a G.P, when the
common ratio is greater than 1.

S =a[r- 1 r>1

r-1

commaon ratio is less than 1.
S =aft-r} r<i
t-1

If the sum of the n-terms of a G.P
increases towards infinity, The sum of
suchaG.Pis

S = a [ —a

i

i

.“

» hia = ¢/b where a, b,

aid ¢ are sequence of numbers
ion-1 Tn
a :

4 E@‘;'r”i iting the nth term or the last term
: gat:’

(&) 11 first term of a G.P is 8 and its
enrnnon ratio being 3. Find the 9th

e ol the G.P
4 Aolution:

firstterm =8
common ratio = 3
number of terms =9
nth term

arn-!

BT 8x3%

8 %.3°
h2488

{h Cailcutate the 11th term of a G.P
whose common ratio is -5 and the
fnst term 15.

; Bolutron:

first term =15

number of terms required = 11
: ar"’
15 x (5 .
15x (-5)® = 15x 5"
146484375 '
1.46 x 10°

Ko
{ 8
i common ratio = -5
T

1
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negative. If the first term is 15 and ‘:
he 11th term is-3 x 5. Find the
common ratio.

{c) Thefirstterm of a GP is 4, while the
commonratiois 3"/, Find the 8th
term of the series.

Solution:

‘ Solution;
Hint: | a  Firstterm = 15
a = firstterm =4 i common ratio = ?
n = numberofterm=8 I Ix 5
r = commonratio =3, T
T. = arn!
" T, =4x (3§ T
=4x35 g a_
= 25735.72

522 Caleulating the common ratio of a G.P.
(a) Thefifth term of a GP is 7 x 10* and
the first term is 7. Find the common

325"
11-1] 15

ratio. 105"
Solution:
a =Fkirstterm=7 + 5
n  =the required term = 5 | 5 (Because the guestion say it
r =gommon ratio = 7 is negative).

T, =The fifth term = 7 x 10

_ Tn
Lr=nlla

¢ What is the value of the common
ratio of a G.P whose first  term

is 6 and the 7th term 2 x 3'.
Solution
7x 10" Hint
=od] 7 # firstterm =06
I seventhterm=2x3’
. o=




=7-12x3
6

=3

| 523 Calculating the first term of a G.P.

(a) Given that the fifth term of a G.P is
1250 and its common ratio is 5.
Calculate the first term of the sernies.

Solution

Hints
a=firstterm="7?
n=nthterm=5

r = common ratio = 5
T, = fifth term = 1250
a=T,

b. The lastterm of a twelve membered G.P
is 3x 5% and the common ratio is 5. Find

the first term of the series
Solution

Hints:

a=first term =?

T,,= twelfth term = 3 x 5"
r=common ratio = 5
a=T,

tind the first term of a GP whose S, =
1562 andr=95

Solution

Hints

r = common ratio = 5

n = number of term = 5

3. = sum of five terms = 1562
E S, (1)

Calculating the sum of G.Ps
(a) Calculate the sum of the GP
6 +60+600......... 6 x 108
Solution
Hints:
a= firstterm =6
r = common ratio = 10
| = last term = 6 x 108
= gr™! ‘ 7
n = iumber of term in the series = 7
$, = Sum of the GP
=a{r-1) r>1
T
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fenn is 24.75 and common ratio 0.75 mia Tth
1 ; Solution: Yoo
e . fistterm = 24.75
( '9 ) | t common ratio = 0.75
h 10;3- : twe - surn to infinity of GP
= 6,666,666 1 (![
2419
1-0.79
.79
025
99

b. Calculate the sum of the tenth terms of :
the geometrical progression: 5, -2/,
1%, = e
Solution
Hint
a=firstterm=5
n = number of terms

1ISE OF G.P IN INVESTMENT
I'he following sum of oy was
\eceived from an invesiment at
lhe end of eacn year by 2 man:
M 12,800.00, NG,400

: RS T SO
r=commonratio= b = ¢ 122,000 N1.00C
= --22 = 1b25 a0 Wvhatis the mans income form
_; _'ZFE ite nvestment at the end of
=-0.5 | the 10th year

b, Wiat is the fotal amount of

i money realisable jorm ihis
S,=sumofterms =a(l-r) oney i a
1-71

r<i nvestment at the end of the
- 5,=5(1-(0.5)" 10th year
Sm 5(1583 L e ¢ Determine the cum realizable
== 9 765625 x 104 throughimeni the iife of the
I 15 investment.
= 4995
1.5
= 3.33




Firstterm =a=N12,800
Common ratio =r=0.5
Number of years = n = 10
.. T, =N12,800 (0.5)™
= N12,800 (0.5)°
=N12,800 x 0.001953125
= N25.00

b.S.,=N12,800 (1-0.5'9)
1-0.5
= N12.800 (0.999023437)
0.5
= N25574.99
= N25575.00

e Sx =%

=N12,800
1-0.5

= N12,800
0.5

= N25,600.00

5.3 Calculations involving annuity.

{a) Find the amount an annuity of N100
payable yearly for 11 years at 10%
interest per annum.

Solution:
Annuity ===> N100
Rate of Increase = 1.1
Number of years = 11
Amount of an annuity
=sumofGP = a[r-1]
-1
-1
-1

= N100 (1
11

0.1
- N1853.00 (to the nearest naira)

Abdulwasiu purchase a car worth
L N112000. He pays N96,000 and agreed
L 1o iy the remaining in six instaiments
If compound interest is paid at 4% pe
annual what is his annual instalment to
the: nearest naira.

Sotution

- woilhof item = N192,000

F Anonnt paid = N96,000

E  Aaionce = N96000 x (1.04)

L N9B000 x (1.04)¢ =x (1.04° - 1)

1.04 -1
=6.63x
N96,000(1.04)" = x
£.63

= NIB321.36=x
M1 320 = x (Amount paid to the
nearest naira).

E Find 1he amount arising from annuity o
p NS00 per annum payable year!
f foi 12 vears, if the compound interest |
pait 1t 5% per annum.
L Jolution
E@nnunity per annum = N500
Fpenod of payment = 12years
FRat: 5% (i.e 1.05)
F Amonnt = N500(1.05' - 1)
- 1.05-1
- NH00{1.80 -1
0.05
- N8000




1. The first term of an AP is 5 and the
common difference is 3. find the
11% term of the series.

2. The last term of an AP is 54, the
first term is 5 and 7 being the
common difference. How many
term are in the series.

3. The firstterm of a GP is 9 and the
common ratio is 9. Find the 7" term
of the sequence

4. Calculatethe the sum of an AP
comprising of thirteen terms with

the first being -5 and the common
difference is 5.

5. Giventhe GP-5,2.5,-1.25
calculate:

(a) The 8" term of the sequence.
{ (b) The sum of the first five terms.

(¢) The sum to the inifinity of the
GP.

6. Then' termof aseries s log.{n+3).
Find the difference between the 13"
term and the first term. (Hint =
‘ Substitute for n)

7. Calculate the sum of the GPs

() 3 30;300........... 3% 10¢
(i} 5, 50,500, . 5x 10°
(i) 7,49, 343

i Then' termof a sequence is given
by, 3 x 2%, what are the first five
terms of the sequence.

4. The first step on salary grade 12 is
N26,000.00 and the last step is
N32,000.00. If there are 5 steps
with equal annual increment on this
level. Determine the annual
increment and the total salary
eamed by a woman who spent 5
years on this level.

10. The following sum of money was
received from an investment by a
man at the end of each year:
N5,000.00, N10,000.00,
N20,000.00, N40,000.00 .......

(1) Whats the man’s income from the
increment at the end of the 12th
year

(h) What is the total amount of money
realisable from the investment.

(c) Determine the sum realisable
throughout the man’s life time.




6.0 VARIATION

6.1

6.2

Variation could be said to be an act of

varying the values of items in specified |
manner. Mathematically there are four -

types of variation namely direct, inverse
joint and partial variation.

Example of these forms of variation are

found in our day to day activities .

Direct Variation

This type of variation occurs when the
items or parameters involve increases .

with each other.i.e the increase of A
leads to the increase in the value of B.
S0, if A varies directly as B,it would be
written as: A« B.

o = proportionality sign.

The removal of the proportionality sign
between A and B will lead to the |

introduction of a constant k as below:
AaB

A=kB k = Constant

The next step is to look for the actual
value of k or the constant, which is the
determining factor in the relationship.

A= KB

A/B= KB/B

A/B= K=Constant

Now, its impertant to state that after

obtaining the value of the constant (k)

w an the case may be you then
sulilitute for it in the equation A=kB,to
ge! the relationship or the connection
hilween A and B.

sinple examples of Direct Variation.

. b, anda=3whenb=36.findb
whien a = b.
Solution
T Re
a1 kb k=Constant
ah =k
4 Jwhenb=36
a3
h 36 =Kk
k=1/12

Ihe length of a rectangle varies directly
-5 its area. When the length is 9cm,the
qea is 36 em? Find the length when
the area is 400cm?




Solution {a) wheny =168
L = length ¥ =1/21 x 168
A= Area =8

Lo A

S L=KA (b} when x = 11

%= 1/21y

1 =vy/i21

y =11 x 21
=731

» k= LA =Constant
L=8mA=36cm’
ok =9cm/36em’
= 1/4cm

i ORE EXAMPLES ON DIRECT
VARIATION.

lfaub ;(i?]—'=;luv eqk ”dfiﬁd
e 1o "uwc coam sciing aend S ind D
u‘.-‘.*.eﬂ a-

GG

when A= 460cm k = 1/4 om
L. = KA
= 44cm x 400 cm”
= 100cm

3 I the tavle helow, diusiiates the

relatiocnahic x v vFindaart o 19
' TTTTT T LE D
| . % 2 T 3 | 4 ; H At = ¥ Lonstani
i T SRR - : A A:l, bz 313
] | "‘"i—! . _] : I
y A2 B3) 168 b | S
H i I e - _J i "’%
Solution the3: &b |
Xy The law of formuta conneahing &
 x=ky S
¥y =k =Constan? o =kp
whenx =2, y =42 3k
kemixly = 2 i

47
v bwnen a=40
rom: a = 15k

4C  =15b

=1
21
x:ky

W OR y_ b
21 21 15




by If a varies directly as the square of b

INVERSE VARIATION
anda=4andb=4findawhenb=8

in 1his type of variation, as one of the

Solution poameters increases the other
aa b’ decreases, i.e as the value of A
. a=cb* [where c=constant] a=4 ncicases that of B decreases. So, as
,b=4 A varies inversely as B this would be
c=a =4 =4 =1 wiillen as
b 4 4x4 4 Ny 1
enb=8 B
1 x b’ A kx
4 no KB [where k is Constant]
= 1x & Iicrefore, the constant K for inverse
4 vanation is K = AB as against that of
= 1x 8x8 the: direct in which K = A/B
4
=16 CALCULATIONS INVOLVING
¥ INVERSE VARIATION
Wy varies as the cube of x; y = 3 when x Ffa) ..o 1/ba=15 when b=8
=3 Findy, whenx = 9 ¥ 1 iithe law; awhen b= 12 bwhen a
Solution i
Yo X Solution
Ly=cx i aalb
y/X* = ¢ = constant a=kb
y=3 whenx =3 ~ ab = k= Constant
L6=33=3/3X3X3 a=15b=38
=1/ 3X3 L k=ab
=119 =15X8
=120
Cyaxt The law is a2 = 120/b
y:1/9x whenx =9
y=1 x9x 9x9 v whenb=12
9 ~a= 120
=81 = 120112
=10




& &

b s big3 Fiﬁdawhen b= 1.5‘and US o
- hwlena=06 ast

i hwhena= 20

a =120 STl e ] | Eulution
220 =120/ Fa.. 1 d= Constant
. 20b =120 B | A i
b =120/20 #-' b=3
=6 -0 9X3%=243
i owhenb=15

A varies inversely as b’ if a = 1/6 when 1 constant = 243

b = 3 find the relationship between a rdib
andb. Hence, Find b whena=8and a 2431 5°
wher b g 12

Solution
1 iy bwiena=06
a= oy o= Constant 4 2430
7 Gl : abt= 243
a =1 Ehb=3 b A30.6
C=ab b 405
1oy 3xa /.40
$
5 BINT VARIATION

thi-. type of variation: a guantity oitan
Bpe | o two or more ather quantities
we have the following type of
b dion.

The: reletionship between a and p?
5 a= 1.5/
Il bwhena=§

L a =15/ f Conlination of two (or more) direct
8 =15 E Quinlities |
8b° =15 AL O K = Constant
L EFETSE A KBC {where k is constant)
b =158 Ak
=0.433 [
i awhenb=6 F Combimation of one (or morejdirect -
a=15/y and e inverse
=156 fiantities
= 15/35

- 0.042 il




6.4.1

A BIC K = Lonstant
A =KB/IC
*. AC/B = K = Constant

i Combination oftwo (or more) inverse

guantities.

Ao 1/BC K = Constant
L A=K/BC

. ABC = K = Constant.

The above are the various forms of joint
variation and how the different constant

are obtained.

Calculations [nvolving Joint
Variation {direct quantities).
Ao BC.whenA=15B=12andC=6.
FindAwhenB=4C=45 alsoBifA
50 and C = 16.
Solution
Aa BC
A=KBC
K = Constant
- A/BC = K = Constant
A=15B=12 C=6
15 =5 =K
12x6 24
i AwhenB=4 C=45

A =KBC

= 5 x4x45
24 =37

i BwhenA=50 C=16
. A=524xBxC
50 =524 xB X 16
. 50x24=5x%xBx 16

M. 1T, whenE=3,M=90andT

¢ 1 nd Mwhen E =7, T=10.And also
fwhen E =11 and M = 3630
Lolution
Mo BT
M KE?T [where kis constant]
W e
{1 Constant, E=3, M =90,
T=5
K= M = 90
E:T 3%x5
= SD‘[ )
43

2

1

M =KET = 2ET
. MwhenE=7 T=10
L M=2ET
=2x7x10
=980

i TwhenE =11 and M =3630
M= 2ET
M = 2ET
3630 = 2x 112x T
T = 3630
2 % 147
= 1%




D.

(One or more guartities direct and one .

oI move quantities inverse).

Aa i whenA=30,8=5and C=6

FindAwhenB=S%andc = &
A 3;:.:

o BICTwhen 55 Csoangd=20
Find e fromia aonnecdng A, S and C
Hence, .f'% W hAwhen B=6and C =4

Algy Tanan = 71 Sand B 15,

Solution
Aot

¢
S A= 0= Gonsiant
L ACH, = K = Constant
A= Buwdiz=3

K= ACT= 20X (3)
5

EGELE DRI LRI UEEIN )y Al AR AR 1D
i\ GB/C
i AwhenB=6andC=4
A= 36x8
4x4
9x3
2
2712
13.5

K

it CwhenA=216andB=15
A = 36B

368

.
@ S
1] 1
(%)
[ p]
[sw)

{-dlculation involving joint variation {all
nverse
It Avaries inversely asp and r. A= 10
when p = 2 and r = 3. Find the
1ctationship between A, pand r. Hence,
hnd the value of Awhenp=12andr=
4 Also pwhenA=80andr=15.
Solution

Ay ’/

A= k/ K = Constant

A= 10 P=2r:3




¢ L& T I_\r)l

= 10x2x3
60

The formula connecting A, p and ris A
= 60
i E\whenp: 12andr = 4

;o A=

pr

= 60
12x4
1,

i. pwhenA = 80 andr = 15
A5
Apr = 60
p = 60/Ar
p = _60
80 x 15
=120

Aol whenA=05B=10
C=8andD =6. find -
I AwhenB=2C=3andD =4
i BwhenA=10,C=6and D =12
i CwhenB=20,D=1andA=30.

Solution
Ax 1/BCD
A =K/BCD k = contant
- K=ABCD
whenA=05B=10C=8andD=0
- K=ABCD

=05x10x8x6

=240

- 240 = ABCD
240 = A (2)(3)(4)
240/2x3x4 = A

- A=10

(i) BwhenA=10,C=6andD =12
240 = ABCD
=10xBx6x12
o B =240112x10x6
=1/3

(i} CwhenB=20D=1and A=30
240 = ABCD
=30x20xCx1
C =240/600
=04

PARTIAL VARIATION
I his type of variation consists of two 0
more parts which are added togethe
i form a simple eguation. The nam
partial variation was derived from
partial or partially varies as” which i
<ynonymous with this type of equation

Animportant feature which is commont
associated with this type of variation i
that it constants of more than on
ionstants, which could be foun
sinultaneously or otherwise.

Atypical example of this variation is A
1.+ kB where C and K are constants.
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PARTIAL VARIATION.

(a) Ais partly constant and partialy varies

as B. When

A= 56, B=12 and when A= 120 B =20.

Find

() The relationship between A and B
(i) AwhenB=16

(i) BwhenA=240

Solution
A=C+BK
First: A=56B =12
L 56=C+12K
Second: A=120B =20
120=C + 20K
Combine equation 1 & 2
56=C + 12K —--mr (1)
120 = C + 20K - (2)
Subtract 1 from 2
120 = C + 20K - (2)
() 56=C+12K - (1)
64 = 8K
64/8 =K
8=K
L K=8
Substitute 8 for K in 1.
5=C+12K
5 =C+12x8
56=C+96
56-96=C
~C=-40

Now;
C=-40K=8
| The relationship between A and B is
A=8B-40
i AwhenB=16
A=8B-40
=8x16-40
= 88
i BwhenA=240
A =8B-40
240 =8B - 40
. 240+40=8B
280 =8B
. 8B =280/8
=35

Union meetings are so organise that the
hme taken for a meeting is partly
constant and partly varies as the square
of the number present. If there are 20
nembers the meeting  lasts only 1
hour 30 min but with 25 members i
takes exactly 3 hours. How long will it &
last if there are 40 members
Solution
1= G +Km?
| = time
n = members
¢ and k = contants.
lwst m=20
t=1hr30min =90 minutes
90 = ¢ +k (20)
90 = ¢ + 400k




Second: m=25 t=3hrs=3x60=
180min
180 = ¢ + k(25)
=¢ + 625k
Subtract (1) from 2
180 = ¢ + 625k .....ii
{(-) 90 =¢c +400k ....... i
80 = 225k
-k =90/225
=04

Substituting 0.4 for k in (1)
90 = ¢ + 400k
= ¢ +400(0.4)
=¢+160
90-160=¢
soe=-70
¢c=-70k=04
t=04m*-70
with 40 members.
t=0.4(40)* - 70
=04x1600-70
=640-70
= 570min
=9 hours 30mins.

if A is partly constant and partly varies
asP.WhenA=15 P=21andwhen
A=21,P=24,find
(i) The faw of variation betweenAand P.
(i) AwhenP =33
(iii) P when A =63

Sotution
A=C+KP
WhenA=15P =21
15=C+21K ... 1
WhenA=21P =24
21=C+24K ... 2
{(-)15=C+ 21K
6 =3K
K =63
Lk =2

Substituting 2 for k in equation
=0+ 24k
M=c+24(2)

=c+48

+ The law of the variation between A
andPisA=2P-27.
i AwhenP =33
A=2P-27
=2(33)- 27
=66-27
=39

m PwhenA=63
A=2P-27
h3=2P-27
- 63+27=2P

90 =2P
2P =90
P =90/2

=45




6.4.2

(@

Special Cases of Variation

Some examples will be solve below:
aa bandb o ¢t What is th=
retationship between a and ¢
Solution

bicx €2 ....... 2, Buth=b(thesame) -
aqc’

X ¢ y“and y o 1/ab; How does x vary
with ab '
Solution
Xa y
yo. 1/ab; y=y
o Xa (1/ab)
Xa 1_

(ab)*

agmemelE cuBETandBal
How does a varies with E:

Solution

aa mad

ma 6 caB/M, 8 aT
L a o {VEEMIT]

a o [VE*xEMxT]

aa lE

PRACTICE EXERCISE

| Ihethree variables a,b and ¢ are related ;:_3

by Joint Variationwhena=3andb=4
c=36findcwhena=3andb=6if(j)¢c
i ab {ii) c o ab?(iil) ¢ o bia® (i) cubl®
1 (v} ca b¥a '

E varies partly as d and partly as &
whend=8 '
E=105.6 and whend =10 E= 162
Find
(i) The relationship betweend and B
(i) Ewhend =7 (i) dwhen E =264,

aq bandbac® find the connection |
between aand ¢. Whena=50¢=3.
What will be the value of a

whenc =7.

(a) cad‘andc=27 whend =56
state the law of the variation and find
cwhen d = 10 and d when ¢ = 243

(b) aa /bwhena=15b=4.Find
the law connecting a and b, and awhen
b=4

The volume of a gas [Vem?] varies
directlyas its absolute temperature [TK]
and inversely as its pressure [p KN/ m?].
A Volume of 195cm® of gas was
collected at a pressure of 100 KN/m?
and temperature of 303k. Find its
Volume at s.t.p (standard temperature
and pressure 273k and 101.3 KN/m?)



7.0

7.1

Kl

ALGEBRAIC EXPRESSION
AND EQUATION

Algebra is a branch of mathematics
which deals with the use of letters,
symbols, e.t.c. to represent
quantities.This branch of mathematics
will not be tedious, if one bears in mind
that the letter so picked represents a
particular expression.

However, to avoid distortions, some
letters of the English alphabets are not
frequently used e.g 0 and 1

it should also be noted that
mathematical expressions are words or
phrases which expresses important
clue(s) about a given problem e.g.

5 years ago a man was 25 years old.
How oid is he now? While, an equation
couldbe said to be a mathematical
statement confirming that two (or more)
expressions are equal eg 3x +1 =10
etc.

USE OF LETTERS

As explained above, the letters use in
algebra may be the first letter of the
gquantity to be represented eg. H -
Hydrogen, M for Man; C for Cats etc.

Simple examples on use of letters
| xpress t- Naira and Z kobo in kobo.
solution

N1 => 100 kobo

M =1x 100 kobo

t Naira+z kobo

= 100t kobo + Z kobo
= (100t + z) kobo

Which number s 19 times as big as 20
() 19 times as big as B.

Solution

n = the number thatis 19 times as

big as 20.

=19 x 20
= 380
for a number to be 19 times as big

W,

itmustbe =19x B
=198

low many kobo is in {a) N8 (i) NP

Solution
W1 =100k
o 18 = 100k/MN x K8
= 800k

#1 = 100k

- 8{P = 100k/K4 x NP
=100k x P
= 100Pk
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lines as old as his son, in five years
e, the father will be twice as old as
he: son. What will be the sum of their
Aqes in four years time?

Solution: Present ages

I Father's age

7.2.2 Harder examples on use of letters.

(a) A cartravels at a speed of Skm/h for
h-hours. How far does it go?
Solution
The speed = Skmh’

Total time taken = h - hours + Son’s age

. Distance = how far does it goes iyears ago

= Skm/hour x h - hour P 3=3(8-3)

= Sh km | =3s-9+3

- 386 i
b.  Arectangle has one of its sides as (4b 1) years time

+8)em and a perimeter of (12b + 8). +5=2(s+9)
Find (i) the other side (i) Area of the =25+ 10, I

rectangle.

Solution

Given side = (4b + 8)cm
Perimeter = (12b + 8)cm
L (12b+8) = 2(L +B)

I 1om above, substitute 3s - 6 for F in
pguation i F+5=2¢ +10
(3s-6)+5=2s+10
. 35-6+5=25+10

= 2[(4b + 8) + B] 38-1=25+10

= 2(4b + 8 +B) 1 35-25 =10 +1

=8b+16 +2B 8‘211 . o
- 12b+8-8b-16=2R “ubstitute 11 for s in equation i

4b-8=28B F=33-6

. 2B=4b-8 =3(11) -6
. B=4b-8 = 2{2b-4] =33-6

2 2 =27

=(2b - 4)cm

son's present age = 11 years, Father

ii. Area of the rectangle present age = 27 years

Area=L xB i four years time the sum of their
=(2b-4) (4b +8) augos will be [(11 + 4) +

=8p7- 32 {27 +4)] = 46 years

= 8(bh - 2)}{(b+2)cm’




7.3 Groupings with respect 10 open and

\J\\JA % ir_)
removal of brackets. 3 8
Expressions containing more than one 3 (x+2y)

term can be grouped together with
respect to the term. Basically, this is
done by collecting like terms together
orintroducing bracket(s) to encompass
those that have common facter(s) eg
3a+5b-a+3b=3a-a+5b+3b

=(3a-a) +(5b +3b)

=Za+8Db

g (£) <emove brackets from the following
and simplify where possible.

(N 3a+b-3)

(0} -3(4m-n+3)-

() 6(a°-2a-3)-3a(2a-5)

(i) Bx - 2%(3 - (x - 8))

{v)] Za(3a-1)+7(a’+2)

After the introduction of the bracket, by -
grouping like terms together, in :
removing the brackets terms outside
the bracket multiply the ones inside the
bracket to clear the brackets but care
should be taken in handling the signs.

Solution
| 3(a+b-3)=3a+3b-9

i -3(4m-n+3)
=-1Z2m+3n-9

m 6[a*-2a-3]-3a(2a-5)
- 6a° -12a-18 -6a% + 153
ba’-ba’-12a+15a- 18

731 Calculation involving grouping with
respect to opening and removal of

brackets. -3a-18=3{3a- 18]
(@ 4m-7n-3m+9n. 3 3
Solution “3[a-6]

dm-7n-3m+9n
=4m-3m+9n-7n
= (4m - 3m) +(9n - 7n)

vobx-2x{3-(x-8)]
Bx-2x[3- x +8]

=m+2n bx - 6x + 2x% - 16x
' ~{bx - 6x ) +{ 2% - 16x )
(b} 6x-9x +5y +6x +y 2x* - 16x
= fx-9x +6X + Dy +y 'BX[&Q-@
= (bx - 9x +bx} + 5y +Y) 2% 2X%
= (12¢- ) +(8y) 2x[x-8]
=3x + 6y
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= 6a’-2a+7a° +14 I (a+b) (a+2b)
= ba‘+7a‘-Z2a+ 14 = ala+2b]+b[a+2b]
= 13a’-2a+14 = a’+2ab+ab+2b*
= a’+3ab+2b’
7.32 EXPANSION OF BRACKETS
i [3a+b]fa-2b]
In simple term, expansion of brackets = 3a+b
means multiplying brackets by each x a-2b
other or one another. And this could be - 6ab - 2b?
achieved in two ways. Ja?+ab
3a’-bab-2p?
1. (a+b)}c+d)= a+h . [3a+b][a-2b] = 3a’-5ab-2b?
W Gk
ad + bd i [3x+y]? =[3x+yl[3x+y]
ac +be = 3x[3x+y]+y[3x+y]
ac+ad+ bc+ bd = Ox?+3xy+3xy+y’
= OxZ+oxy+y?

2. (a+Db)c+d)
= a{c +d) +b(c +d)
= ac +ad + bc +bd.

o[-y =3 -y ][3x -]
3x-y
X 3x-y
-3xy +y*
9x? - 3xy
9x2- bxy +y?
(3% = 9x2- Bxy + Y

OTHER EXAMPLES

Expand the following:
(i (a+bl(a+2b) .
; b v X+ (x-2)=x[x-2]+2[x- 2]
(i) (3a+b)a-2b) =3 - Ox + x4

(iii) (3x +y)* Lx+2)(x-2)=x4-4

(iv) (3% -y) Factorization of Expressions

) ( This is the process of simplitying
axpressions by looking for their
tommon factor or a dual process of

V) (x+2)(x-2)




(a)

bringing out the KUK {(Highest Common
Factor) and dividing through by the
same HCF. Below are worked
examples:

Factorize the following expression:

i 3a*+6a+9

il 9x +6x?

it -8h-12k

Solution
I 3a*+6a+9
The HCF is 3
Ja’+ba+9
=3 {3a’+ba+ 9]
3 33
=3[a*+2a+3]

il 9x +6x?
HCF = 3x
Or+6x2 = 3x[ 9x + 552]
: x
= 3x[3 + 2«

i -8h- 12k
The HCF is - 4
- 8h-12k = -4 EBh - 12k ]
4 4

3

= -4[2h + 3k]

| 18a’b ¢* - 6athle
i 12a'béc* + 30a8%¢7x - 18a%c™x*
I, 16¢3d*f - 24¢*f +8¢f

Solution
i 18a'b*ct- Bathte
= Ba'hic Eia%ﬁc"- Bablc
Ba*h’c 6a’bic

= Ba’hec[3c’-b]

i 12a'b?c?+ 30ac?x - 18aicix?
= Ba’c?[2a%b’c? + 5x -3x7]

lii. 16¢°def - 24¢%f + 8cf?
= 8cf{ 20%d°- 3¢ +f]

Factorize

I [3a-b][a+2b]+3a-b]ja+3b}
i a’h-16

il 81a%- 25[b+2¢)?

Solution
i [3a-b][a+2b] + [3a-b}ja+3b]
= [3a-b] {3a-bj(a+2b) + (3a-h)(a+3b)

L (3a-b) (3a-b)
= [3a-b][a+2b]+{a+3b]
= [3a-b][a+2b+a+3b]
= [3a-b][2a+5b

i ah:16
= (ab)>- (4)°
= (ab+4)(ab-4)




i, 81a%-25(b+2¢)?

This is the final answer because it can
not be simplified any longer

= (9a)*-[5[b+2¢]]?

= [9a+[5(b~+c)][9a-[5(b+<]]
= [9a+5b-+5¢]{9a-5b-5¢]

FACTORIZE:

i
i

103 x 1002+87 x 1002
200 x 97-200 x 87

i '/, x 3200 -',x 800
v 0.3x101+0.3x 99

v

1a? - 112

Solution

i

103 x 1002+87 x 1002
= 1002[103+87]

= 1002[190]

= 190380

200 x 97-200 x 87
= 200 [97-87]

= 200[10]

= 2000

W11 [3200-'/, x 800
= 1/8[3200-800]
= 1/8[2400] = 300

v 0.3x101+0.3x99
= 0.3[101+99]
=0.3x 200
= 60

v 19112

= [19+11]19-11]
= [30]{8]
= 240

FACTORISE
I 27a-8b°
o 64dS+ 27¢°

Solution
27a-8b’
= (3a)-{2b)’
= [3a-2b][3a]>+ [3a x 2b]+[2b]?
= [3a-2b][9a’+6ab+4b?]

I B4d%+27e°
= (4d7)’ +[3ef
= [4d?+3e][4d2)
[4d*'x 3e]+[3e]?
= [4d"+3e]+3e]
= [40°+3e][16d*-12d%e+9e7]
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Equations with Fractions:

Fractions existin the form a/b where ais
refer to as the numerator while b is the
denominator. Base on the values of a and
b, we could have a proper or improper
fraction while mixed fraction occurs as a
result of the breaking down of improper
fraction into whole number and proper
fraction.

Proper fraction occurs when ais less than
b eg 1/2, 1/3,2/5 e.t.c while improper
fracticn results when a is greater than b
eq 3/2, 713, 5/2 e.t.c. mixed fractions are
1,, 2, 2, e t.c resulting from the
convertion of 3/2, 7/2 and 5/2 respectively.

However, equations with fractions occurs
when letters (i.e algebraic term) are found
in the denominator or numerator of a
fraction instead of numbers, series of
examples of this will be solve below as
an iflustration.

Simplify equations with fraction
Simplify

i 3a5+alb

i al2+2al3

i b/8+2b/5

Solution

i 3a/h+alb

= 3a+a

o

- 4a
5

i a+Za

i 241
Ja_a




Simplify
3+_6
a Za

|
[ap}
+
a3

J -5

43 4_b
= Th-5a
4ab

A ,)_ + _3
| 43
“Aa{da+2) + 33
12a
- 16a’+8a+9
12a

. der equations with fraction
[ a + a+2
a+3 a+4

Solution
a_ + a+2
a3 a+d
ala+4) + (a+2){a+3)
(a+3)(a+4}
a’+ 4a+a’+hHa+b
(a+3)(a+4)
22°+9a+6
2
a+7at+12

a__ a:?
a2 a-3 ‘
- a(a-3) - {a-2)(a+2)
(a+2)(a-3)
a’-3a - (a4)
{a+2)(a-3)
a’-3a-a’+4
(a+2)(a-3)
__4-3a
(a+2){a-3}




b

Litnplity
0 a+3
a 2

/_a+_3
3 2a

Solution
J+a+3

[ «Y]
[aep]
+ Mo
fab]
L]
+
(o]
[ab]

I
o
%)
-+
o
o
“+
L=r]

11
~l
L—

jab)
L=

I

]

jab]
ha

+
[

i

42a-2a°+9
ba
-2a° +42a+9
ba
-1{23° - 42a- 9)
G
-1 (22 -42a-9)

6a

il

It

Simplify
1T+ 2 + 1
(@-2) f(a-3) (a-h

Solution
Lo+ 2 + A
(a-2) (a3) (a1)
(a-1)(a-3) + 2(a-1){a-2) * (a-2}(a-3)
(a-1)(a-2)(a-3)
da+3+2a’~ba+4+a’-5a+6b

(a-1)a~-2)a-3)
4a -15a+13
(a-1)(a-2)(a-3)

simplify
Ja _ .2
| =] a+1

Solution
ja_ _ _a
a-1 a+1
- 3afa+1) — afa-1)
(a+1)(a-1)
- Ja‘+3a-a'+a
(a+1)(a-1)
- 2at+4g
{a+1)a-1)
- 2ala+2)
(a+1)(a-1)

117
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4+ (ah) 13 connotation
(a-5) 5a N Mutliple of,
= 4(5a) +{a-5)(a-h) M Pioduct of, Times | X
ba(a - 9) i} Multiplication, etc.
= 20a +(a*- 10a + 25) 1
5ala - 5) B Nwision of, .
= a+a’-10a+25 ihwide by etc. .
5a(a - 5)
= a’+10a+25 | cessive n+2
5ala - 5) (v numbers *n = The first even
= (a+5)a+5) 1 iller from each by 2| number egifn =2,
5a(a - 5) the next even
= (at5) number will be
5a(a - 5) 2+2=4 when
n = 4, the next even
number (4+2) is 6
but n must be an
WORD PROBLEM evemnumber.
These are algebraic expressions that | ——— n +2 gives the next
arise from sentences. nurnbers differ from | odd number e.g.
o _ each other by 2 whenn=7 the next
Below is a list of wordg and their i will be (n+2)
mathematics connotation. =7 +2=0efc
Here n must be an
Words Mathematical odd number
connotation
| Sum of, Buccassive numbers | n+1 where nis the
Addition of, difers by 1 first the (n + 1) will
Add-up, + | be the next etc
Sum, plus, Here n can be even
Altogether e.t.c or odd.
| Subtract, Subtraction of, i | -jual to, same as, —
Difference e.t.c H cives etc.
| 119

118
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by any alphabet, as explained earlier. .
Having enumerated the above, we now
give examples of how to apply themin
solving statements leading to algebraic

expressions

7.5.1  Simple word problems

a. Ifitcosts Lekan #35 to make a cup of
tea, using a sachet of Bournvitaand a

sachet of Cowbell and Sugar. If the
Sugar costs #5.00 and the cost of a
sachet of Bournvita is twice that of
cowbell. Find the cost of the
components of the tea.

Solution

Let b represents Bourvita
¢ represents Cowbell
S represents Sugar

Total cost of tea = N35

. b+c+s=N35
b=2xc=2c
S=N5
2¢+c+N5 = N35.00
3c= N35-N5
3c=N30
C =N30
3
. C =N10.00
.. Cost of Cowbell =N10.00
.. Cost of Bournvita = 2 x N10
= N20.00
Sugar = N5

Total = N35.00

I am thinking of a number which If 16 is
added to it, the result is the same as
the square of nine.

Solution
n = Unknown number
n+16=92
n+16 =81
n=81-16
= _6_5

A woman went to market with N1000,
she bought ten sachets of indomie, a
tin of Milo and exhausted the remaining
amount of money on cooking edikaikan
and transportation. How much did she
spend on cooking and transportation if
a sachet of indomie costs N27.00
{wholesale price) and a tin of Milo costs
N310.00

Solution
I'= Indomie = N27.00 per sachet
M = Milo = N310.00
> = Cooking & transportation
N1000=10x1+M+C

=10x N30 +N310+C

= N300 +N310+C

C =N1000- N610
= N390 for cooking and
transportation.




752 Harderword problems

300 = LB

a. The perimeter of our classroomis 70m
and its area is 300m’. Find the length ..B=300
and bread of the class. 20
- 1_5'
Solution
Let L stand for Length The Length of the class is 20m while
B for Breadth its breadth is 15m
Perimeter = 70m Area = 300m’
. 70=2(L+B) When four times a number is subtracted -
Divide both side by 2 from the square of the number, the result
3/ =L.+B i is 45. What is the number?
300=LxB
S00=1B = s i Solution
From equation i Let n stand for the number
L+B=35 Coni-4n=45
. B=35-L s ni-4n-45=0
Substitute (35 -L) for B in equataon i =0 -9n+5n-45=0
300=1LB = (n*-9n) +{5n—45)=0
=L (35-1L) ﬂn(n 9) +5(n ~ 9)—0
= 351 .2 M n+d)=
2-35L+300=0 ..n—9:0 ORn+5 0
L#-20L-15L +300=0 . n=9

LLe e

(L?-20L) - (15L - 300) =
L{L-20)-15{L-20)=0 (Because the number has to be a
(L-20)L-15)=0 positive integer).
. L-~20=00R L-15=0
c.L=150r20 ¢ Amanis 36 years old while his son is
When L =15 13 years old. How many years ago was
300=1L8 the product of their ages 2107
B =300
15
=20




n = some years ago.

Father's age then =36 -n

Son'sagethen =13-n

Product of their ages then = 210
= {36 -n)(13-n)

{36 -m)(13-n) =210

Open the brackets

36 (13-n)-n{13-n)=210
468 — 36n —13n +n° = 210
468 - 49n +n’ = 210

n? - 49n + 468 - 210 =0
n?—49n+258 =0

a=1 b = -49 ¢ =258

now:
substitute for the values in
n=-b +:|b? -dac
2a
n = -(-49) +{ -49) - 4(1) 258
2(1)
= 49 +$401-1032
2
= 49+37
2
= 86 OR 12
2 2
= 43 OR 6
.n = Byears ago.

A rectangle has one side hem ionger
than the other. The area of the rectangle
15 300cm”. Find its perimeter?

The sum of a number and its sguare i3
30. Find the number.

Simplify the followings.
a da+ 2 + 49
3 3

b, a__ (a+2)
(a+2) (a-2)

& 7- 3a  + 2b
(4 + 3b) a

The sum of the ages of a mother and
ner daughter is 42. if the product of
their ages is 243, three years ago. Find
their ages.

I-xpand the following
(i (a+3)(a-4)
i) (a+9y

(iii) (a+b) - 2a0




8.1

8.1.1

QUAVKAIIL EAFPREQSOIUN

AND FQUATION ) ac? -+ dac
Quadratic Expression: = ac [Qagz + dac
They are mostly of the form ax® +bx + ¢ ac ]
¢ where a, b and ¢ can be any integer =ac(ct4

but the highest power of x should be 2.
Examples of quadratic expression

i.ictorise the following expressions:
include x? - 4x -45, 2x% + 3x + 1. efc.

() 2x*+6x (i) 3ab’-9ba’
{ii) 9ac?+16bc
These types of expressions are usually

factorized andtheir  product Solution
written as two linear expressions, taking 1 2x7 + Bx
into consideration: = 2[R + B
i Thedistributive Property{ies} of the Ve S
constituent. = 2x[x +3
i Difference of two squares
i Scissors method of factorization. i. 3ab’ - 9ba?
iv  And/or if they could form perfect = 3ab
squares. B‘Zg 3,ab,
3ab [b - 33]
Solving quadratic expressions using
their distributive properties. ii 9ac” + 18bc
Factorise the following expressions = 9c3ac™+ 18bcn
() x+2x 90, o)
(i) ab‘-4b =9c [ac + 2b]
(i) ac* +4ac
. Factorise the expression
Solution 9x - 81x*
X4+ 2% Solution
=x £F+2K (i) ab’-4b 9x - B1x?
X% = b fab> - 4b\ :9x%_§_152]
[_ ,,] BB Ox Ox
=x (X +2) = blab - 4) =9x [1- 9
| 126 |

127




8.1.2

Solving quadratic expressions
using difference of two squares and

perfects square
Factorize the following:

(i) a -4 (i) 9% -16
(i) 2ba*- 144
Solution
] a4
s -(2)
“la-2][a+?]
I ¢ - 16
- (37 Ay

(3x - 4)(3x + 4)

Il Jha 144
(Barr (12
{5a - 12)(5a + 12)

Factonze the followng
(1) ¢ Bxov 1h

{n) G- e 0 16
{m) Ao 280049
Solution
) PR S I8

o Ax A 16

(" Ax) (Ae 1)
A A} Ak 1)

fo A4

(x - 4)’

This will be treated a
difference of two squar
where

a -b’={a-b)a+h)
Now, A=a B=2
Check chapter 7 for detail

O = {3x)

1% = (4)*

a o 90 = (3%

b -y 16 = (4)* Substitute
ahove

A 2ha? w (Sa)
oo 144 (1;’) lreat
atiove,

This faclors of 16, that willg
B oon adding wre 4 and 4
4

Chomtiocdugineg e brickol
st changes.

i. Ox? - 24x + 16
=0 - 12x - 12x + 16
= [9x*- 12x1 - [12x - 16]
= 3x[3x - 4] - 4[3x - 4]
= [3x - 4)[3x - 4]
= [3x - 4)°

it 43 + 28a + 49
=4a’ +14a + 14a + 49
= [4a” + 14a] + [14a + 49
=2a2a+7)+72a+7]
=[2a+7][2a+7]
= [2a+17)

F-actorize the expression 49a - a*
Solution

49a - a’

Ay - ar

-a[7 - ali7 + a]

Calculations involving the use of
scissors method of factorization.
I actorize the following expressions
(1 #=8x+15
(i a +12a+27
(m} b +15b + 56
Solution
! X +8x + 15

=X+ 30 T 5K+ 1

8%

(x4 30+ (x +15)

=x{x +3) o+ B{x + 3}

{x + 3)x +5)

lssors method

you look for the factors of the
coefficient of the constant
which when added together or
subtracted will give the
coefficient of x,

HX3=1§

X 3
x><b H+3 »‘48



=ala+3)-6(a+3)

i a +12a+27 = (a+3)(a-6)

=ai+3ma+27
12a

= afa +3) + %a +3)

=(at+3)(at9)

=g

2+ 15p + 56

b’ +7b +8b + 56
(b + 7b) +(8b + 56)
bib +7) +8(b +7)
(b+T)(b+8)

|

i X +4x -5
=[x - %+ 5x - 9]
Ry
=[x’ - x] + [5x - 9]
= x[x - 1] +5[x - 1]

Factorize the following oy
i_ o 9a-15 [x-11[x + 5}
i, a’-3a-18
ilii. xi+4x—5 v X +x-20
iv. E—:+1x1-b2030 = - dx +5x - 20
y ‘- + L
\;.”_ b’ -7b +12 = [x7 - 4x] + [5x - 20]
iou:or;é_zad15 = xx - 4] +3[x - 4]
=3 +3a-5a-15 = b= Alix 3]
) e = (x + 5)(x -1
= [a’ + 3a] - [ba+19) e o1y
= afa+ 3] -5fa + 3]
=[a+3]fa-3] v b: - 11b + 30
=b - 5b - 6b + 30
) ; = [b? - 5b] - [6b - 30]
" iza_f3féa1?6a--18 - bl - 51-6b- 5
o =1b- 5]b - 6]

e

(@ + 3a) - (ba+18)




8.2

vi, b -7h+12
:[b2-3b]-[4b-12]
:b[b-31—4[b_3]
=[b-3lib- 4

Quadratic equation

The main distinction between Quadratic |
expression and equation is the :

presence of the equal signs in
quadratic equation.

The presence of the equal signs in

Guadratic equations lead to definite :
conclusion unlike what was obtained .

N quadratic expressions above.

The general quadratic equation can be
represented thus: ax” +bx +c= 0 *g
being the coefficient of x . b the
coefficient of x and ¢ is the constant

However, the methods used above for
solving quadratic expressions can as
well be applicable in the case of
quadratic equation. But, other methods
that are only peculiar to guadratic
equation are the graphical method
[which will be handled in chapter ten]
and the completing the square method,
which normally lead to the quadratic
formuta (errorneously called |he
almighty formuta)

Solving quadratic equation usingthe o e

methods of factorization

Solve the following quadratic equation

I a-7a+6=90

i X -8x +16 =0

i, 9%* - 24x +16 = 0

Solution

I a-7Ta+6=0

g a-a-6a+6-=10

< [a” - a] - [ba - 6] =

< afa-1-6la-1]=

2y [a-1ja-6]=

: a-1=0 OR a-6=0
a=1 OR 6

i X -8x+16=0
¢ A4 -4 +16=0
< - Ax - Ax + 16 =0
‘g [x -4x]-[4x - 16] = 0
iy X[x - 4] 4fx - 4= 0
; [x-4]x 4] =0
x-4=10
x4

i ' 2dx+ 160 -
oy G 2% -12%x v 16 -0
g [9x - A2x) - [12x - 16] - 0
e Sx{3x A ABx 4] 0
(- 4]3x - 4] = 0
x40
dx oA
x oA
3

therefore elther of the brackets-
oF bcth haﬁs_ t_o_ be zero
. ‘] = D: i T
~a® i
a-6 = 0
.a=f :
50,a= 1 OR. 6

See example bl above, nole
that the main difference is the-
presence of the equal sign(=0)
The two brackets are the
sameie x- 4)x-4] =0
$0, anyone can be use fo
oblain the same answer.

see example 8.1.2
{bu} for detall as above.
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b.  Factorise the following quadratic exjuation.

equations i af— Ja-18 :_O
I X +8x+15=0 i ai-4a-60—0
i. a+16a-nd=0 i a‘=ba
ii. a+12a+27=0 Soiion |
Solution ! af -3a-18=0 i
I X +8x+15=0 a°+3a-6a-18=0

[a* + 3a] - [6a+ 18] = 0
ala+3)-6la+3]=0

& X +5+3x+15=0
& [x2+5x]+[3x+15],—_0

e a+3lfa-6]=0
< X[x + 5] +3[x + 15] = 0 [ I .
<> X+5)x+3]=0 aj?>3—()0rOF:i a-6=0
4 x+5=0 OR x+3=0 a=-
x=-5 OR -3

I a-4a-60=0

o a’+6a-10a-60=0

3 la* +6a]-[10a+60]=0

» ala+6]-10[a+6]=0
[a-+6la-10]=0
a+6=0 OR a-10=0
a=-b OR 10

. a+16a+064=0
<> a>+83\+§a+64:0
16a
<2 [a" +8a] +{8a +64] =0
<> ala+8]+8[a+8]=0
<> [a+8]la+8]=0
a+8=0 OR a+8=0

= Il a: = 5a
a=2 5 a’-ha=ba-bha
ik a-5%=0
&% afa-5]=0
it a+12a+27=0 ‘ af([)) CC))RR a5-5—0
< a+3Ja+9a+27=0 A=l WK

< [a”+3a) +[9a +27]=0

R0 ala+3}+9[a + 3] =10

& [a+3fa+9]=0

a+3=0o0ra+9=0
a=-3 or -9




g.2 4 PDernvingine guadrdaut 1o1fiula Usiig -~ -
the method of completing the square, - .+~

bothsides of the equat_idlnnJ_i-‘t- '

\]E‘ ﬂQT = p?-4ac
23 4

Starting from the general quadratic
equation: ax?+bx+c=0

. . 2a 2a
Step 1: Re-write the equation: x +b =+ FP-d50
ax?+bx+¢=0 23 % )
By subtracting ¢ from both sides of the _
equation Step 5: Subtract © , ;;
ax' + bx+ c-c=0-0 eip_?quation 5 act ®/__ from both sides of |
Y Gt o) St O, i

Step 2: Divide equation i by the

t+b b= b o+ - dac
a

\ ' 2a 2a

coefficient of x*, which is a : Xx= -b+b?-dac =
ax7+ bx e P 23

ax + bx= _¢ I'he above equation is the quadratic
a ) S ) a formula, for, it is use in solving many
X g g = _g _______ i types of quadratic equation.

Step 3: Add [half the coefficient of x]
square to bothsides of equation i
¥*+bx=-¢

¢ 1 um of roots of quadratic equation
trom the above.
X =-b +Jb" - 4ag
24 S
bat the first root of any quadratic Gl
cquation in x be represented by ¢ and |
Ihe second [} gl

T o= B 23, oo E e
| g i
X 231 =0 {%alc_ """" i +£ 4ac +-b- F 4ac Because the signs cancels
a a 7a I sach other

- 137
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) 2a ~axt +bx +¢ =0 which is the
=2h qeneral quadratic equation
2a
=-b i xamples: Find the respective
a cquations with the following roots:
Sum of roots =-Db '

a {0 4and 5

{ii) -3and7

) (iii} -dand-5
8.2.2.2 Product of roots

The products of the roots of
quadratic equation from above
25 4 R ﬁ i 3

Solution
. Givenroots 4 and 5

o T w bt A : 4a+-;B = Sum of roots
2a 23 =9
s 4_;‘;_0; . A%%%_a :_; a B4-;(F;roduct of roots
, Product of root =/, 20

The general equation
- [Sum of roots] x -+ Product of roots =0
[9]x + 2 =0
¢» x? -9x + 20 =0 is the required
equation with the given roots.

8.2.2.3 Forming quadratic equations
The general formuta for forming any
type of quadratic equation implies.
x¢ - [Sum of roots] x + Product of
root= Q
But from above:
Sumofroots= a +p =

Given roots: -3 and 7
Sumofroots= a+p=-3+7 =4
Product of roots = o § =-3x 7 = -21
The general equation

- x% - [Sum of roots]x + Product of roots

Productof roots = a i =

um,om

Celo B+

Ak

W+ px +¢ =0
a

- 4 o+ [21] =0
- 4x - 21 =([lsthe required
equation].

[4.5]




- N il 4xe-1Mx =3
o - Sum of roots x=-b+[o*-dac
=4+ (-5)=4 5= .9 2a
« 3 = Product of roots = -4 x -5 = 20 a=4 b= c=-3
X" [Sum of rootsjx + Product of roots = x= LA A1) - 44)C3)
X - [9)x + 20 =0

2(4)
X+ 9+ 20 =0 is the required equation. =11 +\{21+48
8
823 Solving quadratic equation with the =11+{69
quadratic formula 8
Solve the following quadratic equation =1 +13
i 12¢ +x-35= 8
i 4 -11x = 3 =24 OR -2
i, a%-4a-60=0 8 :
=3 ORI,
Solution
I 12x +x-35=(
a=12 i a-4a-60=90
b= 1 a=1
=35 b=-
X=-b _t\lbf—\tlac ¢ =-60
T a=-bx b -dac

= {11+ [P -4(12)(-35)

2(12)
=-1+41 + 1680

2a
= (-4) + -4)? - 4(1)(-60)

2(1
g Gy
= -1+ J681 2
A+ J681 .4 ol
—‘—2_‘T“‘
=4+16
2
=20 OR -12




Fatlotize the following

& h 7h-18
b X -4x-5

6 b 13b-30
d h+ /b +12
A a1 18a +81

solving the following equations
a, X +17x+60=(

b a-12a+27=0

) b*+7b-18=0

Find the equation whose roots are
a, °, and 4

b, -'f, and -7/,

c. -6 and 'Y,

SIMULTANEOUS EQUATION AND ;
INEQUALITIES

SIMULTANEOUS EQUATIONS
Himultaneous linear equations ar
f'quations with two variables, usually
Andy, in which the highest powers o
the variable is one e.g.

o YL emoevmi s i
ey =4 i

These pairs of equations can be
lesolved by using the following methods
t Graphical method (which will be

discuss in chapter 10)
I Elimination method
n Substitution method.

tsing elimination methods in solving
“imultaneous equation.

i using elimination method, the pair of
rijuation is reduced through basic
-nthmetic process (es) into one simple
crjiation which can easily be solved.
liclow are examples

Bolve the following pairs of equation
using efimination method
i X+y=3... e, f

i 2a+3b=19....... [



!

Solution

i x+y=3 .. i
x+y=4 i
Subtract equation i from i
[2x +y]-[x+y]=4-3
2X+y-x-y=1

Cooox=1

Using equation i solve for y, when x = 1

X+y=3 . i
Lo t+y=3
Loy=3-1
=2

i 2x+2y=10 .
x+dy=16 .. i
Subtract equation i from it
[2x +4y] - [2x+2y] = 16 - 10

coo2X+ly-2x2y =6

o 2X-2X+4y-2y=6

2y =6
y =%
=3
Using equation i, solve for x wheny =3
x+4y =16 . i
oo 2x+4(3)=16
o 2x+12 =16
2x =16-12
=4
X =4
2
=g

o Za+3b=19
a+2b=11 i
Multiply equation i by 2
2[2a +3b = 19]
da+6b=38 ... ii
Multiply equation ii by 3
Ja+2b=11]
Ja+6b=33
Now subtract equation iv from iii
[4a +6b] ~ [3a + 6b] = 38 ~ 33
4a+6b-3a-6b=5
. a =§

i Dodve for b in equation i when

A=5
a+2b=11
h+2b =11

b =11-5

| Bolve the following equations, using
jhe climination method.

' x+y=6 . '
x-y=3 . ii

2X+3y=3 : o




Solution
I AAYEG e |
x-y=3 ... i
Addition of equations i and ii.
(X+y) H2x-y)=6+3

X+y+2X-y=9
=9
x=3
3
=3
Solve fory in equation i when x = 3
x+y=6 ... i
3+y=0
y=6-3
. =3
i. x+3y=3 . i
x-3y=12 . (.

Addition of equations i and i
[2x + 3y} +[3x - 3y] =3+12
2X+3y + 3x— 3y=15

5 =15
x =15
5
x =3
Soive fory in equation i when x = 3
2Xx+3y =3
2(3)+3y=3
Jy=3-6
=-3
y=:3
3
=4

L i x-y=5

i, Ix+2y=3

dx-3y=4
Multiply equation : by 3
3[3x + 2y = 3
9x +6y =9
Multiply equation ii by 2
2[4x -3y = 4]
8x ~6y=8

Now, add both equation iii
together

[Ox +6y] +[B8x—6y] =9 +8

Ox +6y +8x—-by =17
9x +6y +8x — By =17

17x . =17
X =17
17
=1
tolve fory in equation iiwhen x = 1
dx-3y=4 i
41)-3y=4
4 -3y=4
) =4-4
y =0
-3

| Solve the foliowing équations using

elimination method.
i a-b=10

and iv




Solution

L a-b=10 . i
2a-b=25 sl

subtract equation {i) from (ii)

[2a-b]-[a-b]=25-10

2a-b-a+b=15
s a =15
Solve for b in equation iwhen a =15
a-b=10 .. .. i
15-b=10
b=10-15
-b=-5
b=+5
+1
b=5
i. a-2b=-3 . i
a-b=2 i
subtract equation (i) from (ii)
[a-b]-[a-2b)=2-(-3)
a-b-a+2b=2+3
3 b=35
solve for a when b = 5 in equation ii
a-b =2 sl
a-{5)=2
w8 =2+5
=1
il. x-y=5 [
(-) K- §= -
2X =6
< x= ﬁ
2
=3

Holve for y inequation i when x = 3.

Jx-y=5

tining substitution method in solvin

~imultaneous equations

llse substitution method to solve th

simutaneous equation

| x+3y=9 . [
x+y=4 el

[ x+y=3 B
2X+y=4 i

i Ix+y=10 i
3x+2y=14 . i

Solution
| x+3y=9 . i
x+y=4 . i
Substitute for x in equation |
2x+3y=9
2(4-yy+3y=9
Open the bracket
8-2y+3y=98
y=9-8
=1

149




From equation ii
X+y=4
X=4.y

e bk
x+y=10
y=10- 3x
=10-3(2)

-1

i n
[[ % I N

i X +y=3
X+y=4 i
From equation i
X+y=3
SooX= 3.y
Substitute (3 - y) for x in equation ii
Xx+y=4 i

=10-6
=4

holve the following pairs of equation
neing substitution method.

X-y=2
Ix+2y=16

i

Substitute (10 - 3x) for y in equation ii

from equation i
3x+y=10
oy =10 - 3x
Ix+y=10

Ix+2y=14
X+2(10-3x)=14
Ix+20-6x=14

Solution
! X-y=2
Ix+2y=16 .. i
From equation i
X-y=2 il
LXT2 +y

Lubstitute (2 +y) for x in equation i
3Ax+2y =16 .
32+y)+2y=16
6+3y+2y=16
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X-y=2 . I

L X=2+y
=2+2

i x-y=4 . i
x+2y=2 . i
from equation i
Xx-y=4
SoX=d+y

Substitute (4 +y) for x in equation ii
x+2y=2 . i
HA4+y)+2y=2
12+3y+2y=2

12+ By=2
cohy=2-12
y=-10

3

solve for x in equation |

ii x-3y=1 .. i
x+y=16 i
from equation i
x-3y=1 .. i
x=1+73

wAMRUIWL DT E D A s GYUQUUET T
2x+y =16 i
2[1+3y] +y=16
2+6y+y=16
2+ 7y =16
7y =16-2
y= 14
7
=2
Solve for x in equation i*
x=1+3y ... *
Sox=1+3(2)
=1+6
=1

Solve the following pairs of
simultaneous equation using

substitution method.
i X-2y=1 i

i 5a-b =8 ... (i}

i X-y =-2 ... (i)

Solution

i C3x-2y=1 L i
Xx-y=1 .. i
from equation |

x-y=1 .. i

Xx-y=1

X o = f oy
' x=1+y
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-2y =1 ... i

b= -7 '
3+yl-2y =1 b=-7
3+ 3y-2y=1 -1
3+ y =1 b=7
Ly =1-3
' =2 i X-y=-2 .. i
B Bx-By=-6 ..
solve for x wheny = -2 from equation i
X =ty X-y=-2 .. j
:1+(_2) T X:-2+y
=1.2 _ =y-2
= Substitute (y - 2} for x in equation ii
B bx-5y=-6 . _.ii
i 5a- b=8 ... i 6ly - 2) -5y = -6
da-2b=-2 i By-12-5y=-6
from equation i By -5y=-6+12
ba-b=8 S ¥y=06
b=8-52a from equation i
b=5a-8 X=Y -
=6-2
Substitute (5a - 8) for b in equation ii =4
4a - 2b =-2 o
4a-25a-8] =-2 3 Simutaneous linear and quadratic
4a-10a+16 =-2 equations
4a- 103 =.2.16 # solve the following pairs of equation
-ba  =-18 i xry =5 L |
~a =-18 x+y =13 .. i
-3 i eyE17
B xy=35 .. i
Solve for b in equation i whena = 3 i ;
5a-b=8 i Jab+a =76 ]
53)-b=8 a+b=9
15 -b=8
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L Xx+y=5 o =35 L i
X +y =13 i hom equation i
from equationi 2x+y=17 .. i |
x+y=5 i y=17-2x .1
oXx=5-y substitute for y in equation ii
Xy =35 i
Substitute (5 - y) for x in equation ii x[17 - 2>§] =35
X'+ y =45 17x- 2% = 35 2
G-y +y =13 0=35-17x +2x

- 17x+35=0
x=(17)+ (17) -4(2)(-35)

25-10y +y‘2+yd =13
25-10y + 2y =13

22)
re-arrange as below =17+ P89 +280
2y2—10y+25-13:0 4
So2y -0y +12=0 :17+49
Divide through by 2: 2y - 10y + 12 = 0 4
Ly -hy+86 =0 =17 +3 OR  17-3
= Y -2y-3y+6 =0 4 4
= [y -2y]-[3y-6]=0 = 2 -14
> Yly-2}-3[y-2] =0 4 4
=  ly-2] [y-3] =0 = 50R 3.5
: y-2=00Ry-3=0
y=20R3 when x = 5 from equation i* above
oy =T -2
solve for x when y = 2 from equation =17 -2(5)
X+y=5 =17-10
X+2=5 =
x=5-2 )
= whenx = 3.5
y=17-2(3.5)
when y=3 =17-7
X=5-y =10
=5-3
X=2
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when b=- %
froma=9- (-'7.)
=9 1]
='9‘!2.

fi

b Solve the following pairs of equation

oy 5) ' (q b 76 ....................
é?f} HIE [8b+b2 = B B i

Lillect the like terms

db b+ 27p- 18h +81=76

Collect like terms N p
36+ b2 +27h - 18b + 81 = 78 | |
20+ 9b + 31 =76 N N :
o b Sy W ) D2 e
L 0=207-9p-5 : '
A=2 RB=. =.5 ‘ Solution .
- b=-B«B?2-4AC box-y =1 |
2A eyl =13 i
b= -9 + (-9 - 4(2) (-5) from equation i |
_—_—___—2-(—2)_% x—y=1 L i
= +, e +y
9 481 = Subst|tute(1+y) forx in equation ii : x?
= 9% +y =13 i
4 (T+yf+y? =13
=20 or -2 T+2y+y?+y? =13
4 4 2y¢ + 2y + 1 =13
= 8or - 2y +2y+1-13 =0
P +2y-12 =0
when b=5 fy2t+¥-6 =0
froma=9.}p actorise
=9-5 yo-2y+3y-6 =0
g (y'-2y) +(3y-6)=0

yly-2)+3(y-2) =0
(y-2) {y+3)=0
y-2=00ry+3=90
y =2or-3
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2a-b
4a’-b =15 ... i
from equation i
Za-b=5
L 2a=5+b
a= 5+b
2
Substitute(g+_b_ )or ain equation ii
2

43 - b? L. i I i
4[5+b:r--b7:15
2

g \4[25+10b+b2 ]»b2 =15
A

[25+10b + b - b? =15
25 +10b +b? - b =15
25 +10b =15
S10b =15-25
=-10
b =-10
10
b=
Substitute -1 for b in equation i
2a-b =5
Loa=5+b
2
=5 +(-1)
2

=2
e 27 -y =2 i
X +y =6 ii
from equation i
X +y =
. X =6-y
tbstitute (6 - y) for x in equation i
25 -y =2 i
26-y) -y =2
2A36-12y+y?)-y* =
72-28y +2y' -yt =2
72 - 28y +y? =2
yo-24y+72-2 =
ye - 24y +70 =0

FUhing the quadratic formula. Substitute a = 1

h -24 ¢ =70 into the formula.
Ly =-(24) + _J(-24) - 4(1)(70)




9.2

INEQUALITIES

Inequalities are numerical open
statements that make use of the following
signs '

< islessthan
is greater than
is less than or equal to
is greater than or equal to

v IA Vv

Inequalities may be solved by carrying out

the same operation on both sides of an
inequality.

However, multiplying or dividing both
sides of such an inequality by a negative
sign or number reverses the inequality sign
between them. Examples of different types
will be shown below. But, its important to
note that the solution of an inequality is its
truth set, which may be found by finding
the simplest inequality. The truth set of
relation which involves only one variable

?hay be illustrated on a number ling - the

9.21

picture often depends on the domain of
the variable.

Solving simple linear inequalities.

(@) Solve the following inequalities
A

x+4>5
2Xx>x%x-3
X-5<-2
Solution
x+4>5
Subtract 4 from both sides
x+4-4>5-4
X 3 j_

T KLY

ii.

2X>%x-3
Subtract x from both sides
Lo AXZX-3-X

x> -3

CX-5<-2

Add 5 to both sides
L X-5+45<-24+5
: x<3

Solve the following inequalities
Ax-3< 3 +3

i. 5-3x<8
i.a+2<36-a

Solution
dx-3<3x+3
Subtract 3x from both sides
dx-3x-3<3x+3-3x
Lo x-3<3
Add 3 to both sides
X-3+3<3+3
. X<b

5-3x<8
Subtract 5 from both sides
5-5-3x<8-5

-3x <3

Divide both sides by -3 and change

the inequality sign from < to >.

L
3 %

SoX >




m a2 36-3

Add a to both sides
a+a+2<3b-a+a
o 2a+2<36
Subtract 2 from both sides
2a+2-2<36-2

2a <34
Divides both sides by 2.

2a < 34

2 2

a <17

9.2.2  Solving harder types of inequalities
(@)  Solve the following inequalities.
L1 {x+2) >1 + 1 (x-1)

i. x+3 <5 _ 7

Multiply through by 12.
4 6
Mx1x+21>Mx 1+
8, RN
4x +2] > 6+ 3[x-1]
Open the bracket
dx+8 > 6+3x-3
dx+8 > 3+3x

g
-

Subtract 3x from both sides
4x-3x+8> 3 + 3x - 3x

x + 8§ >3
Again, subtract 8 from both sides

x+8-8>3-8

X >-5.
y+8 _2y-4 <1
3 7
I\Yﬂultiply throughaby 21

Mx[y+8]-Mx[2y-4] <1x21
kN b

7ly +8]- 3[2y - 4] < 21

Collect like terms

Ty +56-6y+12< 21

Subtract 68 from both sides
y + 68-68 <21-68

y <-47
32 & _7
2 3 6
Multlply through by 6

t’“(3)“3“?}6\@)

L bx+9 5 10x - 7

Subtract 10x from both sides.
Bx +9-10x <10x-7 - 10x

s +9 <7
Subtract 9 from both sides

-4x+9-9<-9-7
Lo-4x<-16




DCivide both sides by -4
Ax > 16
-4 -4
Sox> 4,

Solve the inequalities
(x+3) (x+1) > 9+x°
(x+3)(x-2) <12+x-x

Solution
(x+3)(x+1)>9+x?
Expand L. H. 5

LK dx+3 >0+ x?

Subtract x* from both sides
X¥-xi+dx+3>9+¢-%°
dx+3>9

| Subtract 3 from both sides

4 +3-3>9-3
L 4x > 6
X >

x >1Y,

(X+3){x-2)<12+x-¥
Expand the L. H. S. of the mequahty

X Hx-B<124x- ¢

Add x‘ to both sides
K+ +X-0<12+x- % +x°

LR H+X-B<12 +x

Subtract x from both sides

X+ X-X-6<12+x-x
22X -6 < 12

Add 6 to both sides
2¢-6+6<12+6
. 2 =18

Divide both sides by 2

Y

- Whatis the truth set of (3+x)(1-x) >

= <1
2 2
¥ <9
Iake the square root of both sides
X <9
X < 3
PRACTICE EXERCISE

»olve  the following pairs of
simultaneous equations.

4a-22b =158
16a+14b =02

()'J(+4y = 14
Mx-6y = 2 i

JEr = 2 i
IWAEC]

Faur knives and six forks costN1.36
ix knives and five forks cost N1.64.

Find the cost of (a a} a knife (b) a fork
WAEC,

X 3y31 : x?_zxy_yz:'z

solve the following inequalities
A3 > 32-x)

5 < 5y-3

Y x7
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10.2

Graphs are diagramatical illustrations,
shewing the relationship between
guantities. These quantities are
basically the x - axis and the y - axis
which stand for the horizontal and
vertical axes respectively.

The type of the graph often depends
on the domain of the x and y variables.
The value of x and y are called the co-
ordinates of a point. And, the co-
ordinate of any point is written as (x,

y), where x comes before y as in the-

counting of a, b, ¢ - and they are
separated by a comain a bracket. So,
the origin of any type of graph has the
co-ordinate (0, 0).

The gradient of a graph is a fraction of
the

distance risen vertically
distance moved horizontaly
or tan () i.e. the tangent of the
particular point required.

Types of graphg

In this text graphs will be grouped
under three main sub-headings
namely.

Linear or straight line graphs. Most of
the graphs under this category satisfy
the condition y = mx + ¢. where m ig
the gradient and ¢ is the intercept of

ooy e e M M AR Pkl Il et

also be made in this text {o treat soma
inequality graphs and simultaneous
equation graphically under this
neading.

Quadratic graphs. The set of graphs
under this category satisfies the
conditiony = ax* + bx + ¢ where a, b
and c¢ could be any integer.

Cubic curve and others.

10.2.1. Linear or straight fine graphs

11.2.1.1 We will start examples of straight line

graphs with the solving of some
inequalities and representing the
solution on number line. After which,
we shall take some other types and
end it with simultaneous linear
relations graph.

Show the following relations on the
number fine.
X>-5

L x<3
i x>1

Solution

x> -5

The graph of the relation can be drawn
as




FANMR Y 5
?7 .

-3 < x and at the same time x is less

b. The number line can also be drawn as

1
e

S 4 3 24071 23 x

than 5 that is while the second circle is
not shaded.

0<x<7

Note: The small ring or circle on -5 is
not shaded or close, because x is not
equal to -5.

e O N W - W W M N SR |
rd 1

-6

5432101 2 3 x
Note: The parts that illustrate the
inequality are made darker than the rest,
but in this book we shall stick to the first
option (i.e a above) for the purpose of

State the range of values of x

clearity. represented by each of the number line
below
i x<3
] | 1 1 ? | -' r l ﬁ
10 1 2 3 4 x -2 0 4 x
iil. x> 1 . ; ] ? \ ?
| 1 ] L ] L 1 0 6 X
b. Draw the line graphs to show the {2 g 8
following ranges of values of x. Solution

r | | Il 1 i ] ? ]

-3<x<h

O<x<7/ C;D b C?)
4<x<8 '

-2 0 4 x
Solution ;2 <_>;4x
-3<x<h

Cgmbining aand b for x

-3

o -2>x<4isthe required range of x |

&+ 01 234886 % the above number line.
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Pk WARTLYIAN FTLANTC

= W ;
ot S axis
i i o ‘? y'-
| U 6 x 4%
a. -1is greater than x 3
b. xislessthan6 ie-1<x 212
dc_ 1] b s
Combining a and b ——— —rp——— 4>
L5 x<h 321 011 2345 xaxis
@ @, -H
iii. * 1 °| Qﬁl ; -24
s o 5l
0 2 8 X A
Y
a x<2
b. x>8 AEY

a => The arrow shows the positive |
parts of the y - axis from the origin. i.e. :
upwards from the x - axis.

b = Shows the negative parts of y-
axis from the origin i.e. downwards
from the x-axis.

¢ = This arrow shows the positive side
of the x-axis which right hand side of
y-axis.

d = Shows the negative side of x-axis
which is on the left hand side of y-axis.

The solution to the above number fing is
either x < 2 orx> 8 and not both because
they repel each other unlike the above
examples which show complete
attraction (see i and i above )

10.2.1.2 Cartesian Graphs
Before taking examples on the cartesian -
graphs, we would like to show the
cartesian plane itself, having explained

above that the coordinates of any point :

is written as (x, y).

We also need to smphasize that regions Gy
not wanted on the cartesian plane are -

always shaded.

172

0 = Is the origin i.e. the point at which
the x and y axis meet. It has a known
coordinate of (0, 0).

Moreover, its important to note that on
the cartesian plane, equal tois shown
by a thick straight line while less than




g O the catenian plane, sketeh the

ragioits show by the following:

L x=4
i x>4
ii. y<5
V. y>-6
v y=3
Vi X<t
Solution
| r
0 2 3 K
.
XXXXXXX% XXXXXX
XXX XXXXX XX X
XX XXX XXX x§x§§§
—4-3-2-101234
XXXXXXXX [ XXXXXX
XXXXXXXX | XX XXXX
VX;

e

iv

(4%

Vi,

XX XX XX

Combine the following pairs from the
above on a single graph
fandiii :x=4andy<5
ffandiv:x>4andy> 6277
vandviiy=3andx < -1

Solution

2XCOOIIOOPEX
0




i,

\
\

L
\Q

.
XX
53
X3

XXX XX
il xé
SRR

o

o3 -3X+2y<b-3x

The assumed boundary line will be

Show the region bounded by the
following on a graph.

X+2y<b

2Xx+y>6

y>0,x>0

5x + 3y < 15

Solution
3X+2y<Bb
first obtain the border line:

2y <6 -3x
2y < 16-3x]
2 2

y < '/ [6-3x]

176

y="1[6-3x]
Whenx = 0
y = U, 6 - 3(0)]
= 1,6)
=3
The first set of coordinate of the
border line is [0, 3]
When y = 0
y = ', [6-3x]
0 ="[6-3x
0=3-15x
-3 = -1.5¢
X =-3
-1.5
=2

So, the second coordinite of the
border line is [2, 0]

b1 01 ZY\/VS X axis

\

2X+y>6
To obtain the border line egquation,
subtract 2x from both sides.
2X+y-2X>6-2x

y >6-2x

177



. The assumed border fine equation is
y=6-2x.
To determine the coordinates when x

3 y>0 x> 0 and 5x + 3y < 15,
To obtain the border line equation of
9x + 3y < 15 subtract 5x from both
sides 5x - 5x + 3y < 15 - 5x
3y < 15- 5%
Divide both side by 3.
3y <[15-5x]
3 3
178

y <7 [15- 54
The borderline equationisy = i s

- 5x]
When x = 0
y ="', [15- 5x]
= [15-(5x0))
= 4.x15
= 5
The first coordinate (0, 5)
Wheny = 0
y = ', [15- 5
Jy = 15-5x
3x0 = 15- 5%
-15 = -5x
x = 1

y=0

T

O

179




10.2.1.3 Conversion Graphs.
These are graph which are used to
depict either direct or inverse
relationship between two quantities,
which are connected by a formula.

1. Currency conversion graph of naira to cedis

: 565
The graph drawn is use to read the
corresponding value of the other
quantity. - S
The table below shows the exchange _ o ‘-T,.aced out the co{rgspondmg
of Naira to Cedis: S - ! . antount as illustrated by the dot
it 4 " lines on the graph with arrow
-'-'51gmfy|ng ihe solutions'
A 200+47 . ‘
YA Ehbs ibabtebi b i £ s
1 o S IR
D i
E; ;
E oged o/
R ey £
E el i H
< ; S : H i ‘
T | |
100 1
N b |
4 =
R R AR AR
_ LECER ) 33.50 . o2 LR
L 19”_“19' 207 30 36,5040 . ' "
= Amount in Naira : >

1814



Naira 10 20 30

Cedis 150 300 450

Draw a straightline graph through the
points using a suitable scale.

From the graph, find the coresponding
cedis to the following Naira (a) N 25
(b)N 36 .

Frome the graph find the
corresponding Nira to the following
Cedis (a) ¢ 200 (b) ¢ 500 {c) ¢ 550

Solution
The graph is title: Gurrency conversion
graph of Naira to Cedis above.

From the graph,
(a) N25.00 <> ¢ 375.00
{b) N 36.00 <> ¢ 530.00

From the graph,

{a) ¢ 200 <> N13.00
{b) ¢ 500 <» N 33.50
{c) ¢ 550 <> N 36.50

10.2.1.4 Graphical solution of simultaneous

equations.

(a) Solve graphically, the equations
X+y=3 e ()
Z%X+y =4 e {j))

(b) Solve graphically the equations
2x+2y=10 (i)
v Ay =16 (i)

A i

*

It is important to note that the true set
of each of the pair of the simultaneous
gquations above is the set of values of
( X, y) as previously explained, which
make both equations true at the same
time. The sets of the solution of each
pair of equation will be given by the
intersection of the straight line graphs
of the relation as shown on graphs 2
and 3.

(a) X +Y =3
xX+y =4 — i
From equation i
X+y=3
y = 3-X
When x = 0
y=3-x
=3-0
=3
First coordinate is ( 0, 3 )
when y=0
y=3-x
0=23-x
-3=-x
x =3

Second coordinate is { 3, 0)
Therefore, the line x +y = 3 pass
through the foliowing coordinates
(0, 3) and (3, 0).
From equation (ii)
Xay=dl s (i)
y=4-2




Lo-d =
x=2

Therefore, the line 2x +y = 4 pass
through the following coordinates
(0, 4} and (2, 0).

YRS
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10.2.2. Quadratic Graphs

10.22.1 Graphical solutions of gquadratic
equations.

a.  Draw the graphof x¢ - 7x +6 =y for the
range of -1 < x < 6. Does y has a -
maximum or minimum valtue. Find the
roots ofthe equation and draw a line of
symentry to the graph.

3. The graph of the simultaneous equations

2x+2y=10and 2x + 4y = 16

y=x*-7x + 6

Since, we are giventhat -1 < x < 6 itimplies
that x lies between -1 and +6. So we will
obtain the values of y for each of the values
of x from -1 to + 6 as shown in the table
below.

The table of values for y = x*- 7x +6

E R Yy=X-[X+6

8 -G 12 13 14 |56

1 ¥ 100 [ 14 19 [6 [25 |36

5 Ix|7 |0 -7 14| -21]-281-35 | -42
rﬁ'{ (5 |60 |5 |9 161616
i y o tafs o [ 4T 86410
= ! The abcve values of y can also be obtain
| from

GRAPH

)= (1271 +6=1+7+6=14
! F(0) ={0)-7(0)~6=6

FO) =(1)-7(1) +6-1-7+8=0
. F2) =(22-7(2y+6 4 14 .6- 4

188 lf 189
rs




F3) =(3) - 7(3)-7(3) +6 =9 - 21+6—o
FiA) = (4)-7(4)+6=16-28+6= 4 Thegraphofy=x-7x+6
F5) =(8) - 7{5) +6=(5)" - ()+6 i

F(6) = (6) - 7(6) +6 = 36 42+6=0

Note: The number 6 is constant in the both
cases and the values of y are the same.

Graph 4 shows the plotting of the curve of
y=x?-7x +6.

- Line oifrs'yh;metryzé s




From tne grapn ‘The first. step 810 nave 2
i Itwas found out that the graph has a - R o

minimum value of about -6

i The roots of the equation y = x7- 7x+6 StipL
are 1 and 6 respectivelyand are shown
on the graph with R, and R, where the
curve cuts the x axis.

i The line of symmetry,which is the line i
which passes through the mid-point of .
the graph is drawn with broken tines.

~ Draw the graph of y = x° - 3x for the range
of -3< x < 4, using a scale of 2em to 1 unit -
on y axis (i) Deduce the root of x*- 3x = 0

from the graph.

Solution

The table of values: y = x* - 3x

x |32 |40 qp1 (21314
v lela 110 [1 14198176
Axbo e {30 |36 8]-12
vy |slnojd4qo 2127014
Having obtained for y = x* - 3x, Graph 5
showns the curve.




R Al B

i. We are asked to deduce the roots of the I Write down the maximum value of y = 3x

equation

X* - 3x - 3 = 0 but the equation use in
drawing the graph is

y=x%-3x

So, if you add 3 to bothsides of the
equation x* - 3x -3 =0 the result will be:
X*-3x-3+3=0+3

x? - 3x =3
Now. look at the equations again;
X2-3x=3
X' -3x=y

What do you observe? It shows that y =
3, because their L.H.S are now the same.

To obtain the roots of the equation x2-3x -
3= 0 from the graph of y = x- 3x go back
tograph & and draw a line from where y =
3 and read the values of x as shown on
the graph.

So, the roots of the equation x? - 3x -3 =
0 are -0.8 and 3.7 respectively.

. Draw the graph of y = 3x [4 - x] for values
of x ranging from

-2 10 6. On the same graph draw the line
y = 5{x - 2). Use a scale of 1cm to 1 unit
on x axis and 1cm to 5 uniton y axis. From
your graph

I

T2 TI0T 2345 16

(4-x)
Deduce the root of the equation 3x (4 - x) =
5(x - 2)

(WAEC)

Solution
y=3x(4 - x)
= 12x - 3%

Because you are to draw two graphs
on the same sheet you are expected
have two tables of values, but for that
of the straight line you may just use two
or few points ic get your curve.

TABLE 1 :y = 12x - 3x* = 3x[4 - ]

12 -24] 12 12] 24| 38) 48|6C| 72

y | -36] -15

0
34120 -3 1 0 |-3] 13 -24 49 .75( 108
0G| 1219015 -36

TABLE 2 1y =5x-10=5(X-2)

x | -21-1[0 1| 2]3

v | <20 19 100 50

4
bxt 100 -5 1 0 157 100 151 29 29 30
10 100 19 101100 10 10 -1

q1




)

The graph of y =3° (4 - x) and y = 5 (x - 2}

20T

Scale

on X axis tem: funit

: on y axis fem; { unit -
R, %}i!S(x-z)

-4

-6

d

| The roots of the equation 3x[4-x] = 0 are 0 e

and 4 respectively (i.e wherey=0onthex ..
axis where the graph cut through which are

shown by R, and R )
li. The maximum value of 3x[4 -x] = 0 is 12
(i.e the peak of the parabolic curve)

ii. The roots of the equation 3x[4 - x] = 5[x -
2} are shown with R, and R, which are

approximately -1 and 3.4 respectively from

the graph.

10.2.3 Cubic curves and others

'11.2.3.1 Cubic curves

Draw the graph ofy = x* + 3x’ - x -3 for the

range -3 < x< 5. which type of symmetry

does the graph have ? use the graph fo
solve the equation x'+3x" -x-3=10

Solution
Table of values of y = x*+ 3x” - x - 3

x (32 TAl0 1112 1314 I3
3 [-27{-8 [0 | 1|8 |27]64 | 125
S 27 11203 [0t 3] 2]27(48 | 78
x 32 i) Ap2]al4 |5
3 &3 3|48 4833 |3
y 10 13 [0 ]-3] 0 15]48]1C5| 192

o'bser\}ed that s-t -turn W




'

The cubic graph of y = x* + 3x’-x -3

Line of Symmetry

601
30 g

R1
T

2101
180+
150 1
1201

901

Seele 7
- On XaxisZem:

From the graph

1. The graph has a centrally located fine
of symmetry which passes through the
point x = -1 . shown on the graph with
dotted lines

i.  The values of the equation x* + 3x? - x
-3=0are-3, -1 and 1 [which are the
values of R R, and R, respectively]

10.23.2 OTHER TYPES OF GRAPHS
Specifically by other types of graphs, we
are refering to trigonometrical curves (i.e
graphs of sin 8 cosd and tan 0) or the others
which could not be classified as cubic or
quadratic curves.

For detail understanding of these types of

curves reference should be made to further
mathematics texts or statistical works.
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PRACTICE EXERCISE ks 2 5 ! b
| Uraw the line graph to show the following -~ =700 7 19
ranges of values of x e e 5
I -3ex<T
i Hex<10
i, -1<<3

2. Show the region bounded by the following
L 3x+2y<Bb
. 2x+y>6

3.Solve graphically the equations
x-y=1 i
EE . -, I

4. Drawthegraphofy= 12
X+ 1
forthe range of -5 <x < 3.

11.2.

5 Draw the graph of y = x° - 4x + 2 for

the range of -2 < x < 5. What are the

roots of the equation x* - 4x + 2= 0.

what is the least value of y?
6. Draw the graphs of

x +2y=10 — 11.3.

x-y =10 i

What 15 the co-ordinate of the
intersection of the two curves

¢ Draw thegraphs ofy = 5+ 3x - x* and
y = 2x-3fortherange of -3 <x < b
Hence, find the roots of 5 + 3x - x =

A

SET THEORY

SET

A setis awell defined collection of
data or things. examptes of which
include the set of the failed banks i.e
{Trade Bank; Gulf Bank; Savanah
Bank.......... ) or that of the big banks
in the new dispensation i.e. {Spring
Bnak; Skye Bank, Bank PHB;

It can also be the set of old or even
numbers less than 20

Even numbers = [2,46,8......... 18]
Old numbers =[1,3,5,7....... 19]
The members of a given set are
endosed by brankets [....] and
seperated by a common.

ELEMENTS OF A SET

The members of a particular set are
refer to as the elements of the set
for example, the elements of the set
of failed banks mentioned above are
tradebank, Gulf Bank etc.

THE NUMBER OF ELEMENTS IN
A SET.

The short notaticn for the number of
elements or member of a given setA
isn{A}
Examples
If 8= [whole numbers between 7 and - &€
171, fine n(B) since B = [whole ' @
numbers between 7 and 17 .




11.4.

1.5

ii. If B = {prince numbers less than
20)

find n{B).

since; B = {prince numbers less than
20)

- B=[235.....19
..nB)=8

NULL OR EMPTY SET

The null or empty setis a setwithout
any member. its represesnted by 0
or { }, since theres nothing inside.

SUBSET

If there are two sets A and B such
that all the elements at in B can be
found in A, then B is said to be a
subset of A, this is written as BCA.

Example

A={123678}

B ={3,6,8}

The relationship that exists between
them

Solution
A= (123678
B = [3.6.8]

- BCA means B is a subsset of A.

The intersection of two or more sets
is represented by the symbol ~,
which implies that the sets have
some element in common.
Example.

If A and B are two sets, such that A
=[2,3,4,5] and B = [3,4,6,8], find
the intersect of the sets.

Solution

A= 12345]
B = [3456,8]
o A~B =34

UNION OF SETS

The union of two sets is denoted
by the symbol .. . The union of set
A and B is thus written as A..B
which means all the elements in A
and B combine together.

Example
If A and B are two sets, A=(1,3,5)

and B = (2,4.6). Fine A_B.

Solution
A= [135]
B = [246]

A_B = [1,2,345,6]

EQUAL AND EQUIVALENT SET
Two sets A and B are said to be
equal, if they are subsets of each




1.9.

element is repeated or not.

While, two sets are said to be
equivalent if they contain the same
number of elements regardless of
their values or size

Example
i. Equal sets

A = [10,15,20,225]
B = [0,5,10,15,20,25]
cCAcBandB o A

il. Equivalent set
A =1[357]
B = [efd]

COMPLEMENT OF SET

The complement of a particutar set
are those element which could not
be found in the set but are present
in the universal set (z). Itis denoted
by A

Example
Given thate ={1,2,3,---,20] and A

=[5,8,9,14,16]. Find A’
Solution

A =
[12.346,7,10,1,1213,15,17,18,19.20]

11.10.1.

11.10.2.

©11.10.3.

Venn diagram is the
dragrammatical
representation of various
relationships that exist
between two or maore sets.

REPRESENTING NULL OR
EMPTY SET ON THE VENN
DIAGRAM.

OO |

the above diagram illustrates
null sets { }

REPRESENTING SUBSETS

ON THE VENN DIAGRAM.
I

G

BcA
The above diagram illustrate
B as asubset of A, where ip is
the universal set.

REPRESENTING UNICN ON
THE VENN DIAGRAM
E I
AB




[ne above alagran tidstidles A

union B Solution

e =[123,....,30]

. 11.10.4. REPRESENTING INTERSECT ON A = [Even numbers less than 30

THE VENN DIAGRAM. B =[Odd numbers dividble by 3 but
1 less than 30]
i i C = [Multiples of 5 less than 30
List of the element
"B I.A=1{2,46,810,12,14,16,18,20,
The diagram above illustrates A 22,24,726,28]
intersect B i. B=13,9,15,21,27]
iii. C =15,10,15,20,25]
11.10.5. REPRESENTATION OF
COMPLEMENT ON THE VENN bi.A~C=[2445.,...,28][5,10....25]
DIAGRAM =110,20]
/ I . AUB=12,46,..28]
A [3,9,15,21,27]
/ =[2,3,4,6,8,9,10,12,14,15,16,
oo 18,20,21,22,24,26,27,28]
A' = The shaded part ii. B~C =(3,9,15,21,27]~
[5,10,15,20,25]
11.11.0. WORKED EXAMPLES = [15]
11.11.1. GIVEN THAT £ ={123,..... 30}
A = [Even numbers less than 30] 11.11.2. USE THE VENN DIAGRAM TO
B = [odd numbers divisible by 3but ILLUSTRATED THE
les than 30] INFORMATION BELOW
C = [Multiplys of 5 less than 30] A | B — 50}

A = {Multiples of 10 including 50}

a. Listall the elements in each B = {Even numbers divisible by 4

of the sets. but
b. Find{)A~C less ’fhan 50}
(i).A_ B C = {Multiples of 5 less than 50}
(). B~ C
| 206 |
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"M.11.3.

Solution

& Sl B e 50}

A =1{10,20,30,40,50}

B=1{4,812,16,20,24,28 32,
36,40,44,48}

C ={5,10,15,20,25,30,35,40 45}

A~B~C = [20,40]

A~C = [10,20,30,40]

m

31847 1 2 3
B

DURING ANALYSIS

The following information were
obtained by a company producing
three brands P, Q and R of sugar
250

customers liked Brand P, 240
customers liked Brand Q and 100
Customers liked Brand P and 50
Customers liked Brand P and Q but
not R. 250 customers like Brand P
or Qbutnot R. 128 customers liked
R but disliked P or Q. 70 custmoers
liked P and R but not Q and 17
customer like none of the Brands

a Determine the number of
customers that liked all the three
Brands

b. Determine the number pf
customers that like Brands Q
and R but not P

¢. How many were involved in the
analysis

d. What percentage of the
customers interviewed liked at
less the of the Brands.

e. How many customers liked
Brands P or R but disliked Brand
Q .

f. If the company is willing to
introduce only two Brand into the
market which Brands will you
recommend

Soiution

Q=240

o)
dvé

n(P)=250 n{Q) =240
n{PnQnR') = 50
(PUQnR') = 250

(

(

=

n(RNP'nQ") = 128
n(PuQuR)' =70
n{PuQuR)" =17

Since n{A) =250

100 + 50 + 70 x = 250
220 +x = 250
Cox=250-220

=30




Also:
n{PuQnR') =250
100 + 50 +y =250

L.y =250-150

=100

further more

n(Q) = 240

50 + 30 +100 =240

= 240 - 100
=60.

From the above:

a.
b.

30 customers like all the Brands.
60 customers like P and Q but
notR.
Total number of customers
involved with analysis
=100 + 50 +128 +17 = 555
customers
The total numbers of customers
that like at lasst two of the
Brands are 210 [50 + 70 + 60 +
30] customers.
Perantage = 210 x 100

)
The customers that liked P or R
but dislike Brand Q are {100 +
70 +128) 298 customers
+ P and Q would be
recommended becuse the sale
more

PRACTICE EXERCISE
1. Listthe elements in the following
sets
a.[Prime numbers between 10
and 20]
b.[Even numbers between 10
and 20]
e.[Odd numbers between 10
and 20]
d [Numbers divisible by 3
between 10 and 20]

2. Given that the universal set € =

[1,2,3,........,25]
A = [Numbers divisible by 3 but
less than 25]
B = {Multiple of 6, less than 28]
C = [Multiple of 5 including 25]
Find (i} AnB (i) BnC (iii) BuC
{iv} (AuB)'

3. lllustrate the information in 2

(above) with a Venn diagram.

4. Qut of the 1000 undergraduate

studenst in the faculty of
management sciences 650 are




offering Business mathsand 560 .~

are offering Economics

(a). How many students are
offering both Business :
maths and Economics, if .
only 210 students are |
offering neither Business

maths or Economics.

(b). How many students are
offering at least one of
Business maths  or
Economics.

. A company provides three
BrandsA,B and C of powder milk
in order to determine the
marketabitity of this product,
some samples were sent out.
The result of this exercise shows
that 188 customers liked Brand
A, 98 customers liked brand B
and C, 20 customers liked brand
A and C, the same number of
those customers liked all the
three brands also disliked all the
three brands. In a sample of 275
customers, how many of them
liked

i, BrandsA BandC
ii. BrandsAorBbutnotC
i. Brands B and C but notA
iv.  Single brand only.

12.0

12.1

MATRICES:

Definition of terms and facts on
matrices: Matrix {plural matrices) is a
rectangular array of numbers, which ¢can
be identified in linear transformation
between two vector spaces. The
arrangement of the numbers in the
space, is such that the number(s) onthe
row(s} is (are) read before the number(s)
on the column(s).

Order of Matrix: This simplify impilies
the number of row(s) by the number of
column(s) in a given matrix. A matrix
having M rows and n columns is called
an m x n (i.e ‘'m by n’) matrix; and its
said to be of order m x n.

Types of Matrices
Row Matrix: This occurs when a matrix
has only one row.

Column Matric: This occurs when a
given matrix has only one column.




() vquare Matrix: This occcurs when
given matrix has the same number of
rows and column. i.e. the number of
rows equal the number of column.

{(vii)  Transpose of a Matrix: The transpose
of a matrix is the interchanging of the
rows of the given matrix to form
columns. Itis denoted by A'.

.

oW

(vii)  Symmelric Matrix; This occurs in the
case of a square matrix, when the
matrix A is the same as its transpose
Al

(V) Identity Matnx: This takes place in a
square matrix, when the main diagonal
clements are one (unity while the other
elements are 0 (Zero). Itis denoted by -
Fote also called unit matrix. '

(ix) Triangular Matrix: This is a special
case of square matrix, where the
elements below and above the main
diagonals are zeros.

(v) Liggon. |t Matix: Thisis a square matrix

(x) Zero Matrix: This is a mafrix whose
elements or members are all zero.

jBhal elements are not
B othere aie sero Itisa
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MATRICES

The addition and/or substraction of
matrices can only takes place,if the
matrices are of the same order. Or
more precisely, they are equal.

12.2.1 Addition of Matrices
(il [2 GJ R
4 7 0 9
:{5 14}
4 16
@ 6 4 1], 10 1
7 6 5 7 8 6
=0 14 o
14 14 1
i 8 8 3 0 14 9
10 5 4|+6 8 4
"n 6 7| 9 10 8

= |19 22 12
16 13 0
20 16 15

(i) 12 15 18 17 16
16 19] - 20 9
14 17 20 13 25

B 4 -5

12.3.0 Multiplication of Matrices
The multiplication of matrices is divided
into two broad headings, namely;

(1) Multiplication of a matrix by a scalar e.g.
& U 021G, :

(i) Multiplication of twe or more matrices -
by each other.

12.3.1 Multiplication of a Matrix by a Scalar

1 IfA=[3 5]
4 6

find the values of 2A, 5A and 10A.

Solution
A=l3 5
4 6
2A = 2x3 2x5
2x4 2x6




(i

8 12]

5A4 b6x 3 |5x3
5x4| |5x6

= 15 25
30

20

10A = [10){3

40

¥

10x 4

50
60

|

10x 5]
10x6

Find the values of '/ Band '/.B given

thatB= 10 {30
20 40

Solu tion

10

/B=

=15
10

18 =

30
20 40

1. X

10

', % 20

15
20

%30

i x 40

"1 x 107/ x 30

', x 20

F B
4 8

|

1 x 40

T IVIMIGJIIGCILV T VT WV IVTDILNTG GO

This is possible when the number of
rows equals the number of columns
on both sides

Find the value of A B, given that

A5246}
13 5 7]and

AB=2x3+4x4+6x8
3x3+5x4+7x8

= [6 + 16 + 48
9+ 20 + 56

= [70
85

Given that A = l’j 4}
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A=[1 4 i
3 B

B=[‘I 2
& B

3
7

WAl=T1 2 3] [10 0
4586 o 10
N1+55 A+5x6 2x3+5x7 2x4+5x8 789 10 01

f\f 2 5 %2+ 6 I 3+dx 7 1xd+4x8
3040x 5 2+6x6 3x3+6x7 Ind+5xb

1+20 2+24 3+28 4+

2+ 4430 6+35 §+ 40

1430 6+% 9+42 1448
1240  The Determinant of matrices
12.4.1 The Determinant of a square matrix

of 2 by 2

no% 3N %
a #4848

B L

Find the determinant of A,B and C given

12.3.3  Multiplication of other matrices that
with the identify or unit matrix
A= |[3 5
bind | Agiventhat!= (10 0 4 6
010
0 0 B= p 7
6 9

56

;sndA=[1 2 3] (i} Also find Al
7809




wltilion;

3 5

4 6

A - [3%6- (4% 5)
=18-20
=.2

o

=45-42
=3

i - |10 -1(
3 3

=30-(-3)
=33

1242 Determinant of square matrix

Jhy3
Civen that A= 1 4 7
2 5 8
3 6 9
ad B= 1 1 7
0 -2 2
2 8 4

I ind the determinant of A and B.

Holution:-

detA=11 4 7
2 5 8
3 6 9

i

1 il It

12.5.0 Minors of a Matrix

all= [5 8} =45-48=-3

o5 57F

(45 48 (18-24) +7 (12-15)
342431
242420
detB= [t 1 9
0 2 2
2 8 4
2 20,0 2]g 0 2
1|8 4|‘1l2 & ‘2 8.
1( -8 -16) -1(0 -4) +9 (0-4)
1(-24) +4 49 (-4
24 +4-36
56

With a matrix above for instance the
minor of each elements in the matrix
are usually obtained by eliminating the
row and column of the particular
element, then find the determinant of
the elements left. The following are the
examples showing the minars of a,,
a,anda,,.

=M1 47
& 9




: e T e At=adA

A
39
| ; ' 12.10 Solving system of linear equations
ald E ]
6] =12-15= \We may also wish to use idea of adjoint to
. solve sysytem of linear equations.
1650 Cofactors of a matrix

Example: Suppose A is a matrix as shown,

|he cofactors of a matrix usually represented - soive the system below:

Ly Cii = (-1} Mijis obtained by multiplying the Ox + 3y +4z=3
minot of each element by (-1) . Sx+7y+82=9
) ) X+y-22=3
1740 Adjoint of a matrix
o Solution. The system can be put as
Ihe adioint of a matrix is the transpose of the 5 3 4 " 3
cofactor of the matrix. Suppose the cofactor 5 7 8 y 9.
uf 1 =l-2 z 3
1380 A=[3 6 9 x =[x 6 -2 4|13
4710 y|= 3|18 84|}
5 8 1 2 P12 5143
[Co F [A}' = Adjoint A
s 4 % 112 2
- i yl =161 |1
6 7 8 | 8 |1
9 10 "

Sx=2 y=tandz="1

12.11  Cramer’s Rule

We can also solve a system of linear
equation by using determinant methed
usually called cramer’s rule.

Using cramer’s rule to solve the above.

1290 Matrix Inversion

Ihe inversion of a matrix A is repesented by A
“which is the same as the adjoint of matrix A
divided by its determinant.




Solution:
X+3y+4z=3
M +T7y+82=9
X-y-2z=3

1) The coefficient matrix is

I

Al=1[3 3 4
9 7 8
31 2

= 3(-1448) -3 (-18-24) +4(-9-21)
= 3(-6) -3(-42) +4 (-30)
=218 +126 -120'=-12

wi=l2 3 4
59 8
13 2

7 (-18-24)-3(-10-8)+4(15-9)
2 (-42) -3(-18)+4(6)
84+ 54 +24+24 = 5

MJ:[Z 3 3
579
7¢]

9

2(21+9)-3(15-9)+3(-57)
2(30)-3(6)+3(-12)
3-18 -36

h) -H4=6

12120 Application of Matrices into
Business and Management

Example: Josaj Ple. produces for products
x.y.z, and w. Each product constitute of three
materials A, B,C.

A unit of x requires 3 units of A.2 of B and 4
of C.

A unit of y requires 4 units of A, 3 of B and 5 o
C.

A unit of z requires 1 unit of A1 of B and 1 of
C.

A unit of Wrequires 1 unit of A,2 of B and 3 of
C.

The cost of each unit of materials are A N200.
B N300 and C N400 wile the direct
production costs per unit are X N500, Y N600,
Z N300 amd WN400. =

The selling prices are X N,4000,Y N5,000. Z
N©6,000, W NS5 000.

The weekly demands for each product are X
N40,000; Y N40,000; Z ¥50,000; W N30.0000.

Prepare

(@ a4 x3 matrix showing he component
requirements.

(b} a1 x4 matrix showing the weekly
demands for each product.

() a3 x 1 matrix showing the unit materials
cost.

{d) A 4x1 matrix showing he direct
preduction costs per unit for each
product.

227



Lolubon: Selution:
woOo® [ Z 9 This can be solved using the crammer’s rule
y 4 2 5 in matix form, we have
z (111 5 2 25 A 1500
w |1 2 3 713 B {1040}
. g8 3 4 C 2100
by The weekly demands for each product LetF = 5 Z B
is given by [40,000, 40,000, 7 1 3
50,000,30,000] § 3 4
) Unit material costs is shown as (FI = 5(4-9)-2(28-24)+25(21-8}
A 1200 = 5(-5)-2(4)+25{13)
B 1300 = -25-8+325=292
C 400
d)  Direct production cost per unit is F.oo=11500 2 25
500 1040 1 3
600 2100 3 4
800 = 1500 (4-9)-2{4160-6300)
400 : +25(3120-2100)
xample 11 Ablock making industry produces - = 1500(-5)-2(2140)+25(1020)
slabs whose contents are sand, cement - = -7500-4280+25500
and gravei. The table shown below gives - = 27500-11780
the quantity of materiais required for each = 13,720
tpye of concrete slab and the amount of
the materials available : F.i =15 1500 25
Materiais 7 1040 3
Iype | Sand {m") | Cement (m*) |Gravel {m") g 210C 4
A 8 7 8 = 5(4160-6300)-1500(28-24)
B 2 1 3 +25(14700-8320)
€ 25 3 4 = 5(-2140)-1500(4)+25(6380}
lotal| 1500 1040 2100 = -10700-600+159500
Calculate the numeter of each type of concrete - = 142800
=lih= to be made out of the marterials available -
(1o the nearest whole number) =15 2 1500
7 1 1040
______ 8 3 2100
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L{7100-3100)-2(14700-8320) Costs <in Now> per packet
+1500(21-8)

H(-1020)-2(6380}+1500(13) Branch Digestive Cracker Kings

5100-12760+19500 Agege 50 45 20

1640 Obalende 45 39 25

A 4699 B=4890 C=562 Dopemu 38 51 30
ljaye 61 48 24

Ciestion Mile 2 48 46 30

{ Diefine following termsitype of matrices
4 Unit Matrix
b. ‘mby n’ Matrix
¢. Transpose MAtrix

If Aderome purchases to packets of
Digestive, 8 packets of Cracker and 12
packets of Kings, Find the total cost of
Aderome’s purchases at each branch of
Ojolowo Venture Ltd. Using matrix
multiplication.

. Add up the following martices

a 13 3 6] and 3 0 5
6 4 7 13 4 6
105 8 4 107

y (38 4] and [0 § 20
4 -4 1 36 2

L ifA=[6 8 121 B= |6 1 7
39 13 § 5 16
4 10 14 T 0 3

FindB-A 2A+B,A+3B

4 IfA=1[5 2]and B= {9 2 4
7 4 -2 b

Hence advise Aderome on which of the
branches he shoutd buy from.

(8]

3 1
Find A, B and BA

" Ques. Example 3.14.
The table below show the cost in N1000
of each packet of three different types of
huscuite sold in four different branches of -




(HAPTER 1
x|l 1.2
(13 -2
(I 1110¢
(] 1125
1/5x

A 07781
ho 1.3222
¢ 1.6232

ANODWERSY
4 a a=1{t
na=1000/b° . ab =1000
c a=0
5 x=0or1
6 a 2.09
b. 337
¢ 189
EX 262
1. a 10]3
b 513
¢ 5I5
2. a J162
b {605
¢ 1722
3 a 13v2-¥10
[Alternatively ¥2[13- V5]
b 3V5
¢ -
4 (@) 4¥11 () 9+4V2 (o) 2+3
1" 7
5 (a) 11-5,; 116
(b) 20V2+3v¥3; 773
() ¥7-3 2
6. (a) 4749
(b) 30312
) 0.7071

CA J.9 J EA
t.{a) v-u=a 1 N18, 000
t 2. N8, 333 .33
(b) L=gT? 3 12.5%
4r? 4 N9663. 06
{c} b=a-d 5 N39, 366.00
r 6. N1700.00
7a.  Ac=N637.97
2. k=bla-s b. Compound Interest = N137.97
vt 8a. R=N55772.
b. P.T.O for the table
3. r=2as 3.75
3+
4. A=25d°-150d +225 ;156
16
5 {a) 34
(b) a=
Payment | Periodic Interest at Principal Qutstanding
number | payment 0.025 repaid principal
N N N N
4.000.00
1; h57 .72 100.00 457.72 3,542.28
2, 951 A2 88.56 469.16 307312
3. 557.72 76.83 480.89 2.592.23
4. 55772 64.81 452.91 2,099.32
B, 557.72 52.48 505.24 1,594.32
6. b5/ 72 39.85 517 .87 1.096.21
7. 557.72 26.91 530.81 545.40
8 55772 13.64 544.08 0
| 233 |




EX6.6

LA J. 9 A4

1.35
2.8
3.9" = 4782969
4. 325
5a)  0.039
(b) 3438
(c) -3.33
6.2

71 10™-1 or 3333333333
3 or /3[10M-1]
. 5555555555 or 0.56 [10" 1)

i, 1167[ 77 1]
8.1.5,3,6, 12, and 24

54

81

54

54

81

E=12d+1.50d

819

6.44 [or-6. 841 but the positive
result is prefered.

3. 835.1%,

4{3)
{b)

¢=075d*,75,18
a=120/b, 30

5173cm?

76

1.70cm

25

3. (a)
(b)

4.30 years and 12 years.

51
.
il

213(4a+1)

2[2-a
a‘-4

a’-a-12
a’ + 18a + 81
3% +b?

oo
L1

—

[F8] [a)
o T Do T D ® eSO T

el
——
—

939
(b+2)(b-8) 1a=2 b=-5
(x+1)(x-3) Pl Yu.2
(b+2)b-15) 3x=2 y=-1
(b+3)b+4) 4F =01 k=019
{a+9y 5Whenx=4;y=1
-12 and -5 x=-8;y=-3
3and9 6.5x>0 orx=0
-9and 2 7.x > -1
A -19x+12=10 8x< 8
6x +5x+1 =0 9x < -3
6x?+35x-6=0
& o
—t—t—t—t et ¥
31901 2 3 5 6 7
®

T, I N T N " 1 x
54 3 -2 10 2 3 45 6 7 8 9 10
[0 ; oL
— | f !
-4 0 1 3

| 235 |



i1

13

when x = Q; y=3
wheny =0, x =

P,
P,

(0.3)

(2

)
»

0)

From 2x +y > 6
whenx=0,y=6 (0,6)
y=0,x=3(30)

3

da

b

5i
i,

i
i.

x=2 y=1
Note: the graphs where not drawn because of space, but we hope to
improve in future editions.

360 students
790 students

13 customers
154 customers
12 customers
213 customers




Answers 12

1 AB= |4
59

25

B.A= |71

29

Y. The martrix maltiplication for the total costis

B

50 45 20
45 39 29
38 51 30
61 43 24

LM

¥

N1,062,000.

143 46 30
[A] 1100 1
0 1062
D 1148
l 1282
| 1208 |
" Hence Aderome is advised to buy the biscuits from Obalende branch of
Ojolowo Ventures Ltd., Lagos since if gives the minimum cost of

16 32
26 52
9 18

30
14

5 %3

10
3
12

3% 1

e e,
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