Remark :

[

Example 2.3.9 : The function

base 2 and its graph is

y =log,x meansthat x=bY

= log, ¥ is alogarithm function with
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Example 2.3.10 : Draw the graph of log x .
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Rules of logarithm : For x > 0 and ¥ 0O,andbisa pOSItlve number # 1

we have the following rules :

1.
2.

3.

o

}o_g-h ¥y =

log. a
1 = oe
e

b 3

log, xy = logy x+log, ¥
log, - =1logy x — log, y
y.logy x
where ¢ can be any base .
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The logarithm of any number to the base of the same number
will be 1 ( log,b=1, log;5=1 etc.. e

Logarithm of 1 to any baseis 0 ( log,1=0, log,1=0 etc .. il
The logarithm function is defined only for positive numbers
The domain of the logarithm function is R -
The range of the logarithm function is R .

Remarks :

s called the natural logarithm

The logarithm function with base e i
function and will be denotedby y=Inx (ie. y= logex =Inx)
and its graph is
3 :
; i
e
/. ?', l?;é .
I
Remarks :
» ne=1 (since Ine = log.e)
* In1=0

Exercise 2.3.12 : Draw the graph for the following logarithmic

functions:
1. log;x
2. loggx
3 deg;x

8) A polynomial function is defined as

9 = (1) =a,x" + @, X1+ +ayx+ag Wwhere

g My e 5 By ) W 8 constants .
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Example 2.3.13 - The function y = x* —5x + 6 is a polynomial
function . 1”" . '
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Algebra of_ Functions

Definition: The sum , difference , product , and quotient of the
functions f and g are the functions defined by

(f-%fg)(x')-m‘ flx)+ g(x) sum function

| (f=g)(x)=f(x)-g(x) difference function

: (f.'g)(x)-ﬂf(x)'.g(x) product function

{f]( x)= f{x) ( );c(} ~ quotient function
glx) .

The domain of each function is the intersection of the domains of f
and g ,with the exception that the values of x where g(x)=0 must
be exc!ude_djl:em%he domain of the quetlent function .

Definition: Let f and g be functions , then fog . .is called the
composﬂe of g and f and is defined by the equatlon

(fog)(x)= flg(x)) .

The domain of fog is the set
"D = { xe domain g : g(x) € domain f } .

Example 2.3.14 : Let 7 and g be the functions defined by
f(x)=x-7 and g(x)=x’+5 .Find the functions f+g, f—g

s Tl y j"; , fog , gof and find their domains .
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- Solution :
(f+e)(x)=flx)+g(x) = x=T+x*+5 = x'+x-2

(f-g)(x)=f(x)-g(x) = x-T —*=5 = —x'4+x-12

(F.piix)=fix).glx) = (x-7) . (x*+8) = x*—7x*+5x- 35

(g _ glx) _ X245
(TJ(’” e

(fog)(x)=f(g(x)) = f(x*+ 5)= X'+ 5-T=x"-12

(gof)(x)=g(f(x))= g(x=7)=(x-T7)"+5
=x*_14x+49+ 5=x"—14x+ 54
The domainof f = R
The domainof gz = R
The intersection of the domains of f and g is R
Thus the domain of each of the functions f+g , f-g, f.g8 /o8
yand gof I8 R..

The domain of ;% - R-{7} .

'Remark : The domain of any polynomial function is R .
Example 2.3.15: Let f and g be the ﬂ;n;cmms defined by
- flxyE —x+5 and (%) =x2 — 3 ,Find fog(x), gof(x),
fog(3) and gof(3)
Solution: fog(x) =f(g(x)) = f(x* - 3)
' o= 8. 345

= kD
gof(x) = g(f(x)) = g(x+5)
= (x+5)% -
= x? -?—10x+2.5.—3
R




A

fog(3) = B*+2=9 +2=11
gof(3) = (32 +10(3)+22 = 9+30+22 = 61

Exersice 2.3.16 : Let f and g be the functions defined by
f(x)=x-4 and g(x)=,/x .Findthefunctions f+g, f-g
bR :Jg: and find their domains .

82.4 : Unit Circle and Basic Trigonometric Functions

Definition 1: Let x be any real number and let U be the unit circle
~with equation a’+ 5’ =1 ( the centre of the circle U is the point O (0,0),
and the radius of the circle Uequals 1) . Start from the point A(1,0) on
U and proceed counterclockwise if x is positive and clockwise if x
is'negative around the unit circle 7 until an arc length of |x| has

been covered . Let P(a,b) be the point at the terminal end of the arc .
The measurement of the angle AOP is x radians . -

P(2, &)

if x radlans'= t ( degrees ), : rb X units
raynans

then the following six
trigonometric functions of x
are defined in terms of the
coordinates of the circular
point P(a,b) : '

.
i

A

a

A(1,0)

¥

1) p=sinx=5b = sin (x radians ) = sin (1 degrees )= sin 1°

o

2) y=cosx=a = cos (x radians) - cos (¢ degrees )= cost°
8) yetany = 2 (a;&“{ij
a :
= tan (x radians ) = tan (¢ degrees ) = tan¢°

~4) y=cotx - g— (b#0)

= cot (x radians )= cot (1 ﬁ-;e.greﬁs Jy=cot?’




