CHAPTER ONE

FUNDAMENTAL CONCEPTS OF ALGEBRA

Introduction

In this chapter, we will work with numbers. Therefore we need to know about this
number and understand its properties. After being introduced to the number systems,
we can look at the operation of the numbers such as exponents, surd and logarithm.
Algebra is about operations and the order of applying these operations in solving

problems in quadratic equations and partial fractions.

Objectives
After completing these tutorials, students should be able to:

. .. a
¢+ Express each of the given numbers as a quotient %

% Write each of the given inequalities in interval notation and show them on the
real number line.

% Simplify the given index expressions.

% Solve the following index equations.

%+ Express in terms of the simplest possible surds.

+ Rationalize the denominator and simplify.

%+ Express in logarithm form.

%+ Express in index form.

s Simplify the given logarithm expressions.

% Solve the given logarithm equations.



Question 1
.. a
Express each of the numbers as a quotient o

@) 1.666666666......

Solution:
Let x = 1.6666... 1)
10x =16.66... 2
Equation (2)-(1)
9x =15
15
9
5
X =—
3

(b) 2.718181818......

Solution:
Let x =2.71818...(1)
10X =27.1818...(2)
1000 x =2718.18.. (3)
Equation (3)-(2)
990x = 2691
2691
X=——
990
299
X=—"
110

Question 2
Write each of the following inequalities in interval notation and show them on the real
number line.

@ 2<x<6
Solution:
_O—O_
2 6

(b) —-3<x<7
Solution:

—o— o
-3 7



(c) —-2<x<0

Solution:
O e
-2 0

d -—3<x<2

Solution:
_.—O_
-3 2
e 3>x
Solution:
«— (0
3
)] X>-1
Solution:
————»
-1
Question 3
Show each of the following intervals on the real number line.
Solution:
———— o
-2 3
(b) (4.4
Solution:
_O—O_

-4 4



© (-=3]

< L ]

(d) [-Loo)
Solution:

®
-1

v

e (-2,3)u(0,6)
Solution:

—O0——O-
-2 6

) [-6.2n(37)

—-o0——O-

-3 2

Question 4
Evaluate

@ [1Y\?
2

Solution:

33



(b)

(©)

(d)

-1
273

Solution:

N |

a9

Solution:

1

(2.56)2

Solution:

(2.56)%1
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() 3%.22.4°

Solution:
3‘l~22-4°=1.4.1
3
_4
3
()] 11
92.82
1
25
Solution:

11 1 1
92.82 (%) (2)
T 1
22 22

3
3.22
=71
25
31
:3.275
=3(2)
Question 5

Simplify the following expressions:
(@ 3m2xgnL27n

Solution:

3n+2 > gn - 27n

— 3n+2 ><32n +33n

— 3n+2+2n—3n

=3?

=9



(b)

= 2”
Question 6
Solve the following equations:
(@ 9 =27
Solution:
9* =27
32X — 33
2x=3
3
X=—
2
(b) 2x+1 -
64
Solution:
2x+1 — i
64
w1 1
2 ! = F
2X+1 — 2—6
X+1=-6

2 1

4" =83 x164

Solution:
2, 1
4" +83 x164

2 (2) (24

_ 22n—2n+n

X==7



(©)

(d)

(€)

4x+2 — 1281—x

Solution:

4x+2 — 1281—x

(22 )x+2 _ (27 )l—x
22(x+2) _ 27(1—x)
2X+4=T7-T7X
9x =3
1

X=—
3
(sl

16

Solution:

2
X5 =

16

2
41g2=—Igx
g 59

20Ig2

lgx=10Ig2
Igx =1g2"°
X:210

X =1024

7 — 495 =0

Solution:

7° 4957 =0
7)(2 =496—2X

7X2 :(72)6—2)(

x? =12 —4x

X2 +4x-12=0
(x=2)(x+6)=0
X=2,—6



f @) =4x8
Solution:
(4)())( — 4X8X
(22X)X — 22 % 23X
22><2 _ 22+3x
2x*-3x-2=0
(2x+1)(x-2)=0

x:—1,2
2

Question 7
Express in terms of the simplest possible surds:

@ 50

Solution:

J50 = /252
=\25x+2
—52

(b) 200

Solution:
200 = /100x 2

=100 x+/2
=102

Question 8
Simplify

@ J23-2v2)

Solution:

V2(3-2V2)
=3J2-4



®  (F-20E-

Solution:
(\3-2)(3-1)
=3-3/3+2

-5-33
©  (3/3-2)(3V3+2)

Solution:
(3V3-2)(3V3+2)
=27+6./3-63-4

=23

Question 9
Rationalize the denominator and simplify

(@)

Sym
(S

Solution:

|
%b""l‘l\)
LY

|
X

2]
gl

2l

N
w
By

w
N

&

[EEN
(o]

(b) 5
2+4/5

Solution:
5

2+x/§
_ 5 Xz—JE
2+5 2-5
10-55
-1
=-10+55




(© 2
2J3-3

Solution:
2

2J3-3

2 2J3+3

= X
2J3-3 23+3
_6+4\/3_’

- 12-9

_ 6+4\/§
3

:2+%\/§

(d) 1 1
V241 V2-1

Solution:
1 1

+
2+1 2-1
_\/§—1+\/§+1

2-1
22

1

22

Question 10
Express in logarithm form

(@ 5°=125

Solution:
52 =125
19.125=3

11



(b)

(©)

3

1331 = (121)2

Solution:

3

1331=(121)2

3
lg,,,1331=—
9121 5

e¥ =33

Solution:

e’ =33
In33=y

Question 11
Express in index form

(a)

(b)

(©)

log,27 =3

Solution:
log, 27 =3

27=3°
log, y =2

Solution:
log, y=2
y=x’

Inb=-3

Solution:
Inb=-3

b=e¢3

12



Question 12
Evaluate

(@) z
log, 92

Solution:
1

log, 92

1
=E|0999

1
2

(b) log 14

2

Solution:
log, 4

Question 13
Express in terms of log a, log b and log ¢

(@ logabc

Solution:
logabc

=loga+logbh+logc



(b) a
log—
g b%c

Solution:
a

b’c
=loga—logh®*—logc
=loga—-2logh—logc

(c) | \/5
ogg

Solution:

log

(d) [ae')
In| —
b
Solution:
3
In[a—j
b
=Ina®-Inb
=3lna-Inb



Question 14
Simplify

@ 3In(x+7)—Inx

Solution:
3In(x+7)—Inx

=In(x+7)°-Inx

:m(u+7fj
X

(b) log2+log6—log4

Solution:
log2+log6—log4

_log 2x6
4

=log3

© %I0925—2I093+2I096

Solution:
%Iog 25-2log3+2log6

1
=log 252 —log 3% + log 6
=log5-1og9+log 36

:Iog(5x36j
9

=log 20

(d) log9
log3

Solution:
log9
log3
_log3?
~ log3
_ 2log3
E
=2




Question 15
Solve each equation

(@)

(b)

log,(x* —9) —log,(x+3) =3

Solution:
log,(x*—9)-log,(x+3) =3

x* -9
lo =3log, 4
NER
o
x2—9:43
X+3
x* —9 =64(x+3)
x? —64x—201=0

(x—67)(x+3)=0
X=67-3

X

2_9
=log, 4°
+3) 9

log,(x* +1) —log, x* =1

Solution:
log,(x* +1)—log, x* =1
log, x°
log,(x* +1)——2" =1
g,(x"+1) l0g, 4
2
log, (x° +1)—IOQJ—2X:1

2log,(x* +1)—log, x> =2
2 2
Iogz[(X +21) ]:2

X

X' +2x% +1=4x*
x'—2x*+1=0
(x> =1)(x*-1)=0
x=1-1

16



