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Exponential and Logarithmic Functions i & sil g 4o J)gall (1-4)
DY) Jlaa o Aluatiay Abra h g culadl g3l U o 53 ) aeiig By o) 8 J1sal G 53 i) JIsl) >
R 4ddal

Exponential Functions: A type of non-algebraic functions, which are divided into two types according
to base type. They are defined and continuous for real numbers R.

Exponential Functions: Base b , f(x) = b* F(x) = b* ¢ b 23 Ll 1dualad) dusd) J) gl .
b>0 (s ¢« b>0,b#1, x€R &a

Ohiadalpalt  p=1

f(x)=b* , b>1 f(x)=b* , 0<b<1

(Growth) g set (Decay) g Jjau

Y [7
flx) = b”
(0,1) 0< b<1 (0, 1)
o x o hx
- x %
foo) = 2% (J fa=(3) =27 (%

f(x) = e* :daphl 4l Jigal) .

Natural Exponential Functions: f(x) = e*
(ol 2:2l)) e =2.71828 &aa

A8Nally e Al

-
tim (1+3) = e' = tim (1+5) = e
£ lim(1+) = ¢
| el D m(a -

e bl L dpsd DS ¢ p > 0 Gl L A ANy (o AUS 323 6 « Y = X IND 4LY) J)gall (ulad) st o sild v
The Change of Base Rule for Exponential Functions b* = e*!"? | We rewrite any exponential function

with a base b > 0, as an exponential function with a base e
Rewrite Exponentials as Exponentials with Base e ? ¢ e (ubul L daud J) 938 4000 LuY) J) gall A lua 20 (0

A) 3* =

ya(fe

Jalshobaki.com
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Exponential Functions’ Properties and Rules Le g9 Al J) gl Ll 53
Exponential Functions’ Properties ALl J) sl Lal ga

hia e J< Aba gl gl ¢ RIgalgllaack

*  The domain is R , It is defined for every real number
b* > 0 oSl Aidall a8l JS J& Y i ¢ (0,00) s LI 4
* The range is (0, ) , not all real values are accepted, but b* > 0

CusSaa Lgdd Gllalg can) gb aal g Al Jias Aad A2 0S4

*  Every exponential function is a one-to-one function, so it has an inverse

Exponential Functions’ Rules IV (P (Y

sOR ida e mymoga dSs « 0.2 Lida lae y gx e JS OIS 1Y)

n n
1 n\m — ,mn 2 n — NNan 3 T
) (xm)m=x ) (xy)" ="y ) (5) =5
4 alcax™ = x™mtn 5) :—sz"‘m 6) x‘mzxim , X0
7) x°=1
Fractional Exponential to Radicals and Vice Versa ouSad) g pda ) A et )

m v o - = I3
x?:"w/xm:('{/})m W (n=2)s mnianadse) Y 4

2 2 1 .
xi:?{/ﬁ:(i/xl) ‘ Az = xl (Jha v

. bl * - > .
Radicals’ Rules osdad) i) g8 amy

. 3
X , ¢2n Yxd3=x

n n n % n| X n
= - = - 3 n —
DAy = Yry 2) w5 \/: JoRfx™ {|x|,g+JJn Vx—=|x|:;_§§

Converting Expressions to Exponential Form il JSE ) il ) Jyga
Convert expression into exponential form? ?g""‘i J& ) matl) I3 (o
( 2% 23+x )2 —

Jalshobaki.com Sl daan 1alae] J¥) (ol J2) Juadl) asial] 12 Cinal) cilpaly ) claugail) Bas g 1A g¥1 8aa o) Lajla
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a#0 ,b>0,b#1 & f(x) = ael* i 9al o Ll A 2y

Finding an Exponential Function of the Form " f(x) = ae?*’ where a#0 ,b>0, b#1

fO=2, f(2)=6 SUanall adll) ladiuly f(x) = aeb” 5, galls dudi s ey (10w

Find a function of the form f(x) = ae’® with the given function values? f(0) =2 , f(2)=6

€ (0,4) 5 (2,2) oibiily i Al y = geb® 3l Al A 2a (20

Find the function of the form f(x) = ae’™ that passes through the points (2,2) and (0,4) ?

£(2,6), (1,2) sl aladindsy f(x) = ael* 5, gall dud Qs GiS) (3w

Write an exponential function of the form f(x) = ae?® using the values (2,6) , (1,2) ?

Jalshobaki.com Sl daan 1alae] J¥) (ol J2) Juadl) asial] 12 Cinal) cilpaly ) claugail) Bas g 1A g¥1 8aa o) Lajla
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Logarithmic Functions 4 & gl J) 5al)

y=logy(x) ©@x =b" " Uy = PN ) salt dpasal) J) gl A i e 5l Ol >
Gl A b & ¢ LM YyER ¢ WV xe (0,00) L

o |Jlogarithmic Functions: They are the inverse functions of exponential functions y = b*
y =logy(x) ®x=bY , where Domain Vx € (0,0) , Range Vy €R
Where b is the base

It is divided into two types according to the base type ol g5 Wb e 58 (o) el (A g

) b =10 Yl &a ¢ y =logyx Susall o iy dualad) duaiy L 51l J) al) (1
aad 3 e s bl oS Ja ‘;53 ¢ oubay) 2y 05y y=logx dale i
Al JSAl B miage 4 LS Jog, x  JUall Ja e oulad) piag

y = b* @a‘iﬁ;d\dﬂszug&\g

1) Logarithmic Functions are written in the form y = log, x , where its base is

/ y
— i . b = 10 ;,, and-usually written:y -=:log x without setting the base, and if the
//” > 26 s " 7| baseisanumber other than that, the base must be set. For example log, x as
e shown in the diagram. It is the inverse of the exponential function y = b*
¥ 98 Ladld L) ua ¢y = Inx Suseall o iy Al daaiy e sl Jhgall (2
L y=e* Ll Al Guglan g (e =2.71828) e ¢omall sl

2) Natural Logarithmic Functions are written in the form y = Inx , where
its base is always the Niberian number e (e = 2.71828)
It is the inverse of the exponential function y = e*

b#1 ¢« b>0 ¢« x,y>0 & alad el Galsd

1) log,(xy) = log,x +log,y 2) logb(ﬁ) = log, x —log, y

3) logy(x)Y =ylogyx 4) log,1=0 5) log,b* =x
6)0b'%8b* = x 7) 'log,x =y © x = bY 8) Inle=1

9) Ine*=x 10) mx=yox=e 11) el =x

12) (—00,00) & R Wlaag e x > 0 4 sall 92230 ¥) dJaa cuuad g8 61 ¢ (0, 00) Ll
Its domain is (0, ). Logarithms defined only for positive numbers x > 0, and its range is R (—o0, o)

13)b¢1‘b>0‘x>Oi\ea‘logbx=::—z5\.,du&3md\3mwu‘iuyﬁhcl§

The Change of Base Rule for Logarithmic Functions log, x = :2—; , where x>0, b>0, b+#1

Jalshobaki.com Sl daan 1alae] J¥) (ol J2) Juadl) asial] 12 Cinal) cilpaly ) claugail) Bas g 1A g¥1 8aa o) Lajla
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Use the definition of logarithm to determine the value? 4a8l) paail oy 8 oll) iy oS addinl (1o
A) log;9 = B) log4% = C) log,2 = D) log; 2—17 =
Rewrite the Expression as a single logarithm? faa g a8 o day S) (20

A) 2In4-1In3 =
B) In>+4In2 =

Simplify the expression using the rules of logarithms? felaiy 8 sl a0 g8 aladinly el bty (3w

2.,,6
In(=3-) =

Solving Exponential and Logarithmic Equations 4\ sl g 4pul) c¥alaall Ja

Solve the given equations? S alaal) Ja Atul At A
1) e*=2 1Ol i ¥

1) a*=a” ©ox=y

e @ (Ghdda Gl x, y dua

a# 1 Al
2) e¥(x*-1)=0
2) e*. e* =e**

3) e¥+0
3) xe?*+2e =0
) 4) l}[nxzyﬁy:xzy

4) 4Inx = -8

5) eZlnx =4

6) In(x+6)=4

Jalshobaki.com Sl daan 1alae] J¥) (ol J2) Juadl) asial] 12 Cinal) cilpaly ) claugail) Bas g 1A g¥1 8aa o) Lajla
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7) Inx+In(x—1)=1In2

8) 11e*—-51—-20e™* =0

Hyperboli¢ Functions A 30 Jhgal)
L) ) gall Aaldld) sl il e larg (A 9 13N Jlgall >
e Hyperbolic Functions: These are some of the special combinations of exponential functions
+ Hyperbolic Sine Functions, denoted by ~ sinh x sinhx —4jans gl ealldles o
+ Hyperbolic Cosine Functions, denoted by cosh x coshx — 4 Jany ¢ galjllaladll s o

((1—1)54siadan o 2 dagl oda cra J3UI Lol B Lina iy g BB

X —X

v sinhx = & _ze , R lay Wlae Domain and Range are R
v coshx = ex-l;e_x , [1,0) Wlaa § R Wlawe Domainis R , Rangeis [1,0)
v tanhx = ex;e_x , (-1,1) Wl 3 R YWlsw Domainis R , Rangeis (—1,1)
e*t+e™*
v cosh(—x) = cosh(x) , %as;4 even function sinh(—x) = —sinhx , %2841 odd function
v' cosh?x — sinh*x =1
Find the value of each of the following? fob Laa Js dad aa (1
A) sinh(0) = B) sinh(1) =
C) sinh(—1) = D) cosh(0) =
E) cosh(1) =

Jalshobaki.com Sl daan 1alae] J¥) (ol J2) Juadl) asial] 12 Cinal) cilpaly ) claugail) Bas g 1A g¥1 8aa o) Lajla




Page |7

Show that cosh?x — sinh?x =1 forallx ? $xJd8 cosh’x —sinh?>x =1 & o (20
Find all solutions of Sinh( x -1 ) =0 ? ¢sinh(x?—1)=0 Jss JSa (3
Find all solutions of cosh(3x+2)=0 ? fcosh(3x+2)=0  Jsis S (4

Jalshobaki.com Sl daan 1alae] J¥) (ol J2) Juadl) asial] 12 Cinal) cilpaly ) claugail) Bas g 1A g¥1 8aa o) Lajla
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