







































































Math 1020 Week 7 Graph of Exponential functions

Exponential Function y bIs a L b Oca c b s I
y a

Defn let CFO a 0 at 1

f x Cat y a y b

is called an exponentialfunction
For a I hga 0 For o as I moa A

Note fCo C him a as him a Ox as x as

fix 11 Cat a is increasing air is decreasing
Cat A propertiesof fix a

a fCX Domain IR Range 0

No x intercept y intercept IC initial value
hashorizontalasymptote g 0 but no verticalasymptote

a growthfactor Oneto one
It passes through points 0,1 l.a C l ta











































































Logarithm Graph of Logarithmic functions
Let a 0 at 1 glogax
Then a is oneto one y eogb Osa bs 1

a has inverse
1 La c b glogaxDefn Define

fix logax flogbx

to be theinverseof a For a 1 mologaX A For 0cal I mo logaX as

a y dogay x EimlogaX A Limeogax as

whatpowTfais y
logat is increasing logax is decreasing

Propertiesof fix logaX
a a

Domain 0 Range_IR

y a x intercept L No y intercept
has vertical asymptote X o but no horizontalasymptote

y logaX Oneto one
gX It passes through points 1,0 Ca l Ita t










































































Recall Define _finality Formula Let a o a1 1 Then

n ith Exponential Logarithmic

1 2 alogax logaa X
2 2,25
10 2.5937 a a logaa
ooo 2.7169 go I loyal O

100000 2,718267
ax.aY a t loyalty_logaxtlogay

e 22.718281828459045
aay ax

y loyalty logax logay
Someotherfact about e

E Kant logaktlyeogax.efig.at f fim.asfltff fiIolItx
logxyelogay

E him it
n Ex Provelogformula logat

fromexpformulaImportant bases
eg

logx logiox commonly
aylogat faeogaxyy xyylogaxtylogaX.lnxlog.es naturally










































































Exercises Findimplied natural domainof

Express log72 and log75 fix en f t 5lnx ten1100 x
interms of A log2 and b log and express fix in theform lnlgcxD

Sol Sol lny is defined y o
Note 72 23 3 Need I

y X 100 X o

log72_log23.37 x 7 and o and X s 100

3log2T 2k0g c Df 17,1001
3 at 2b For 7 5100

Also 75 3.52 3 tf 3 f X In f t lnx5 enlloo x s

In x5

log75 log3 12 loglo 2kg2 A711100XI's
Rink

x5 are notexactlythesameb za t 2 f't anddna7 too x s

Domain C A O 017,100 Df










































































Solve 3 7 3 118 Solve 7 2 92 5

Sol Note 3 3 12 Sol
log7

2
log92

5

3 5 7 3 118 x 12 log7 2 5 9

3 5 7.3 18 0 X log7 2kg9 2kg7 5kg9
3 9113 12 0

2kg7 5kg9
5 9 or 5 2 f Yim log 2kg9
5 32 Rink

3 is one to one X Z x 2dm 5hr9 is also an answer
T Int 2hr9

Compare y _4 22

X y 2 ymaybe 2
Reason y is not one to one










































































Let fix dog 5X l Find f X
Is y f4 1

Determine domain and range of f and f

Sol let g fix log 5 1 pg
Then lo't 5 1 g fix

gElo't 1 I 5
lot 11 f ly5

f 4 1 10 1
5

For Df need 5 1 0 x Df

Rfa Df Fios g fix hasvert asymptote f I µim fKI A

Also I
Rf Df R I A

y f tx hashor asymptote y III t T


































Let fix toe For Dfa need 0
It ex lo X

Find f X range of f and f O X c lo i l
O lo

loet Rf Dfr O lo
Sol let g fix Hex
then ylite 1oe y f tx

eMy to y g fix

ex ylo y
t lnfotyff.ly

i fix _Into
fex is defined for any KEIR g far has horizontal asymptotes g O y lo
Rf r Df IR g f x hasvertical asymptotes x o X lo



Graph bytransformation

a y 2 I b y 31 c y ln x 13

I lax
Reflectacross yaxis µ horizontalscalingXI t 3unitsI 2x
x f lnlxt3
2
f f Innit 4 verticalscaling 83 to Reflectacross x axis

2x lnlxt3
2 I 31

gift

y y lnCXt3

ylnxg I y Y

g I I y 3lTX Yi tuk13



Jartialfractions pixProcedure Given proper gear
Goal Express a properrationalfunction

as a sum of simplerones
Factorizeguninto a productof linearand
irreducible quadratic factors

2mk P is proper if degpadegg
8 Write downgeneralterms

3 2 it 2 Factorofgas Terms in partial fractions
X't20 11 ax b A
114 35 XII ftp.t Is a b

A Az Ak4 414 9 x 17 5 laxtb ax bt by t
i t Tax b k

1 4 1111 2 x4 1 X 2
Ax113

RmkRHSiseasierforintegration at C
axztb.to

irreducible2ecall t Aix113 thx1132 Alex113k
ax4bxtc is irreducible cannot be a bktdkaxtbxtctaxtbxtct.it fax'tbite

4 5 4acso
furtherfactorized

X 1 1 1111 1 is reducible 4 4
Determine the unknowncoefficients Ai B in

X't X 110 is irreducible 4 39
step bysubstitution or comparingcoefficients



eg 9 13 eg X 120 11
X't X 12 1 Tx 3 alreadyfactorized

x 1 12 41411 3 Sol General term
General terms Lef X 120 111
let 9 13 A B Ati 4x 3 x't t

it 3
4 12 X 14 X 3

X 120 111 41 1111 3 1131 371 1 119 13 AK 314131 4
we determine coefficientsbysubstitutionthistimeATB x 11 3A1413
put 3 go 16C c 5Comparing coefficients

A 113 9 Put K l 8 413 13 2

3A1413 13 Put k O 11 3A 313 1C 3A I
3x t 713 14 713 2 A 4
Put 13 2 into A 7 x'tuxt ft t pat 39 13 7 2 41114 3
X4x 12 x 14 X 3



eg 48414 9 eg x 13 2 X 11

84 1111 2 x5t 2 3 1

4 3 irreducible Sol X5t2x4x Xcx 12 411 11 415

Sol General terms Let I Ay BHC DHE
841 K 15

48414 9 Ax113 c
t

1 4 1111 2 Rtx 11 X 2 Bysubstitution comparingcoefficients 1 Solvingeqn
4 414 9 AxtB lx 2 14 4 1 It ftp B C O

Substitutionslegx 2,0 1 give Rmk If Pgff is improper degp degg
Solve3 equations 711 1,13 7 C 5 we should do longdivisionfirst

eg 2 3 2 111 2 1 It4 414 9 X 17 5 X I p f1 4 1111 2 x'txt l x 2
Longdivision Partialfractions
2 3 42 1112 1 1 2X


