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The graphical representation of the exponential function /

The general d| Of the graph of the function

f: fp=aX

hown in the following two graphs :
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_Some properties of.the exponential fu’ﬁftion,ﬁ:.f. (x)=.aX F = ad - Z
o The domain =R
o The range = R* and its curve lies completely above the X-axis.

» The function is increasing on its domain R when a > I and is called an exponential
growth function » its coefficient is a and the curve of the function approach to X-axis by
the decreasing of the value of X

« The function is decreasing on its domain IR when 0 < a < I and is called an exponential
decay function » its coefficient is a and the curve of the function approach to X-axis by
the increasing of the value of X

* The curve of the exponential function passes through the point (0 5 1)

o f:f(X)=a%isone-to-one. yoiX | oy

oIff(X)=a*sthen f(-X)=a"%= (-:Ii—)xand the curve
y= (%—)I is the image of the curve

y= a* by reflection in y-axis. X 0,1) %
tax—-mwhﬁn.?f—-—hmwhema}l i 0
:ax——rﬂwhen.'(——rmwhereﬂf;a{l §
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an approximated yah : : 7
@ \ D '\ from the graph find an approximated value Tor each of the following :
2) The value of X = 4
() The:vaa Y 1) f(-2.5) @12 (3) The value of X when ()*=7

Graph the function f : R —» R

i gfrom the Graph the function f : R—R*, f (X) §
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Some geometric transformations of the function £:f{x) =a*

@ The vertical displacement to the curve of the exponential
115 (0=a%theny=f(X)+c
iey= a%+cis represented graphically by the curve y = a* by vertical
displacement of magnitude ||
+ In direction of Oy if ¢ > 0 (displacement upwards)
* In direction of Oy if ¢ <0 (displacement downwards)
@ The horizontal displacement to the curve of the exponential function
Iff(X)=a%stheny=1(X+b)
i.e.y=2%*®is represented graphically by the curve y = a* by horizontal displacement of
magnitude | b| « In direction of OX if b <0 « In direction of OX if b> 0
@ The reflection of the curve of the exponential function in X-axis
If £ (X)=a* y then the curve of the function y = - f (X)
i.e.y=-a%is the image of the curve y = a* by reflection in X-axis.

Screen clipping taken: 11/29/2025 10:37 PM

Graph each of the following functions defined by the given rules , from the graph
find the domain » the range and determine which of them is increasing and which is

decreasing :

my=2%+1 @y=3%" @y=-(4)° X- o
Solution ,F —

) y 2 3) 6(\ &

The domain =

The domain =2 The domain=IR y the
the range = |1 5o 5 the range = ]0 yof range = J-ee ,0[ »
the function is increasing  the function is increasing | the function is increasing
on its domain, | on its domain. on its domain,
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Graph the function defined by the given rule , from the graph find the domain
» the range and show whether it is increasing or decreasing : y =— 31-%4.2

(D3 —
£ =17 @ D
F |- ¢1) -2
7 r

2

92
l"]of\ﬂ:owdu‘) AS(jm.

| <

o e e amm g O~ D T amm

3

Exponential Function and its application Page 4



Exponential Function and its application_5

Saturday, November 29, 2025

B f e

Find graphically in R the S.S. of the equation @:@ g (¥)

X+
Fu) =2
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If f (X)=5% »find the value of Xif: f 2 X~ 1)+ f 2 X + 1) =
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//
Life applications on the exponential growth and decay

,ﬁ , Exponential growth e

PE—

= The function f : f (t) =a (1 + r)' represents the exponential growth with a constant
percentage during equal intervals of time » where a is the initial value , r is the

o

percentage of the growth in a constant interval of time » t is the time interval.

* We can deduce this function by studying a phenomena such as the population : ; '
If the number of population in a city in one of the years is "a" and this number increases 7i ? 6 ‘ ﬂ

anaually by constant percentage rate "r" , then the number of population after one yegs
p g

Wael bought a house
\ 2.5% per year :
(1) Write the exponential function which represents the price of the house after n yea

(2) Estimate to the nearest pound the price of the house after 6 years.
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[El3ai[E]
*Ehe compound interest e
& VIDEC

[t principal (P) is deposited in one of the banks at interest rate (r) as a percentage and

compounded (n) times per year for a period of (t) years » then the accumulated value A
. nt
is ziven by :A=P(l +%)

Screen clipping taken: 11/29/2025 10:52 PM

T

: Ap(I+%) |=
A man deposited a capital of 15000 L.E. in one of the banks with annual compound T

interest 7% » find the sum of the capital after 10 years in each of the following : ~—\‘/$=

(1) The interest compounded annually. > n =\ .
. = O =
(2) The interest compounded quarter annually. n= UL P | 5 ©0 ? / d

(3) The interest compounded monthly. =)
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e

Exponential decay ——

The function f ; f (t) {@(1 -&epresents the exponential decay where a is the initial
value »ris the percentage of I@Btay in a constant interval of time » t is the time interval.
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The number of infection persons by Hepatitis C t the rate 15% annually
as a result of discoverin glle new treatment  if the number of infection persons in one

of the countries 8000000 infections » write the exponential function which represents
the number of infections persons after n years » then estimate the number of the ’@

infectinnspersnnsa[tnrﬁyears./t ’J:b (’ﬂ - % D6 OOD( I o \S)
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