MAT1320C CALCULUS I ELIZABETH MALTAIS

2. Function Review

Lec 1 mini review.

functions: independent variable, dependent variable, domain, range

graphs: vertical line test, symmetry (even/odd), periodicity, transformations
intervals of increase/decrease

linear functions: slope, intercepts

polynomials: any degree n > 0 (constant, linear, quadratic, cubic,...), coefficients

power functions: flz) =am root functions: flz) =2Y" = Yz

rational functions algebraic functions absolute value: f(z) = |z|

COMPOSITION

Let f and g be functions. If all numbers in the range of g are in the domain of f, then the

ition f o g is a function defined b
composition j © g1s a ftunction detined by 6:02‘3()() = _F (% CX))

Example 2.1. Find(the c;mposition fog where f(z)= z; i and g(z) = %
foq(x) = (90 1L VX
e % = (-R)) e,
= F(x&) 14X (HE)GK)  x#0
) WX
(4)- =
= \W | =X | 4V
e — X
+ l - [
(&) LK ..&%():—}i%
X
INVERSE

Horizontal Lety = f(z) be a function. If every horizontal line crosses the graph of f at most
Line Test:  once, then f(x) is a one-to-one (injective) function and f has an inverse.

Ex. EX. 1=X% X20
fails HLT. ot one-fo-one passes HLT =its ope-fo-one !

* These notes are solely for the personal use of students registered in MAT1320.
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Inverse: Let y = f(z) be a function. If f passes the Horizontal Line Test, then the map

/7! defined by the rule
’F-l('%) = X = ?(X): Lj/
Informally, § undees

is a function called the inverse of f.

Composition of
a function with
its inverse:

Fof ) =x  and Fof)(x) = x

Example 2.2. Find the inverse of g(z) = gz _T_ ; and verify that (go g7 ) (z) =2 = (g7 o g)(x).
ite y = g(z): =2x-| - = -
1. Write y = g(a) y=2r=1 | 6°5)x)=9(g"t)
=933)
2. Interchange X = au-1 -
2’s and y's: '5’:3;5 — a _é;:‘2> — l
3. Isolate ‘new’ y: X(B%'I’gg =(Q‘é-\) 3 2% =] ) +_ g
= 3xy+ax =3y -l 3x-2

=52y -y = —aX-|

= “Ux=92 _ (3X-Z>

Ax-2 2X -2

=y (3x-2) = —ax-I -eX—3 C; —:)l

—6X—3 | 2Bx-2)

= %=_;,1)<-\ 2X—L -2
3X—Z = =/X

_ DKL
5o g7 (x) = =%~ i
g X2 Bx=d
= =&
= similarly, we can

A

also verify +hat
@og) k) =x.

Exercise 2.3. Use the table to evaluate each of the following expressions.

a. f71(1) =4 b. (g0 f)(3)

d. (fof ™) =f@=Y e g(g(1)

(£'4)) h.

g (fTef ) A

>
£
1

(f "o f)(6)

=gf@)=g) =6 c.

=96)=2 f.

(go f)(
=06 i.

2

(fog)(6)

(gof=H)(1)

[ = [[1[2[3]4[5[6]
F@) [3/1]4]2]6]5
g@) [513]2]6]2]3

fae)=Ff@E)=Y
1) =gE0)=q06)-2

=9(F)=g(-=3



Example 2.4. Find the inverse of f(z) =+/x —2 and sketch the graphs of f and f~'.
l. % = \IX-SL _F-l(
= )()
9. X={y-2 (.x=0) A
3. Xt=y-2d
=y =x+d

S () =x24Q with x>0

since f)=y &> £7(y)=x, 2

7/
(x9)isa pointon | &=>| (41X) is apointon \
[%‘32 graph of F] \t-l'he graph of £ & £ isareflection of § about tha line Y=x

T~

CATALOGUE OF IMPORTANT FUNCTIONS: EXPONENTIAL & LOGARITHMIC

Exponential FC)Q: qx Where a>0 IS a po%\hVe COY\S"'GV\'I', a¥l

Functions:

A is called the hase

Natural Base: 'F(X)'—'—' eX e Qﬂ% agl...

A
%:ex domain (— c0, 00)
range (0,e0)
<—_——"—'——:/ >
1
Laws of X = X+ A=A
Eip(fn(;nts: a a'% a % 0 1 (Qb)x = XbX
a =
(a")‘?r =% « A _ at
_ a_ oxy &) =%
o X _ .l. q‘&
QX
Example 2.5. Solve for z in the equation 2713 = 162"~ Check:
X2 =™ = Xt3 =%x-4  [$=9*3=[
s QMR @.,)ax—l —  T=7 RS= (g2 =6

s, QP i =  X=| 5 LS=RS @
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Logarithmic fx)= ﬂog ey base a>0 ya*l, domain: (0,o0)

Functions:

Iga()=y &> at=x (x>0

Natural

Logarithm: ‘F (X) = /6?1_()() < baSC e 96“'5 its own hotation : v&%ecxj =Inx

U=Inx  domain: $xeR - ><>o"§
ran%e,: [K,
Laws of Logs:

Anxy) =In(x) + In(y) me)=1 Change of base:
In (x®) =phn ) (=0  Jogu()=4og.¥)

im (—é) = /@YL(X) —Im (%1)

N

Inverse Relationship

between o” and log, (z): ’%8“ (.X) = % <= Q% =X (X >0)

—> %=1’zo%q(>0 is theinverse. of \3=o@‘ and Vice Versa

&
J/%%@Oﬂa@

-@Oga (a%) = (é, /6”,(6%) =y

composition
ok inverses

a”"ﬂ“(") =X elnx =¥




Example 2.6. Solve for z in the equation log(x + 1) + log(z +4) = 1.

Firsh, observe that x>=1 and x>-4 %{X>-1)

ﬁn order forthe equaﬁon 4 make Sense, we musﬂ
LEspecH‘nzdomains of koth .cnﬁ(xﬂ) and _Bog(x+m

Log (x+1) + Log (xt4) =1
—s dog ((xr)oert)) = |
= log (x25x+4) =|
= lekee) = o]

= XZ+5x 44 =10
= )(2'+5X -6 =0
=> (x+6)x-1) =0

2R,
(-—?, Or@(_\( s the equad'id'\ has onhe
re\yac:\— because Solution: ¥X= |
X hasto be >-1

Example 2.7. A bacterial population grows according to the model b(t) = 1.8'by where ¢
represents time in hours, b(t) represents the number of bacteria in the population at time ¢, and
by represents the initial population at time ¢ = 0 (assume by > 0).

How long will it take for the initial population to triple in size?

Atwhat +ime t is bl)=3b, 7
2b, = |5t b,
=  3=|¢t (since bs#0)

= @)= n(13})

=> In@®) =tn(3)

= = @_(3) PR
>t ) 1369... ]

o it will ake
t=4n3 ~ |96
AT 1369 hours

for the initjal population
o triple.



CATALOGUE OF IMPORTANT FUNCTIONS: TRIGONOMETRIC & INVERSE TRIG

Trigonometric sSinGé = EE = = _L = r
Ratios: hy[) Hr:‘_ Ccscd S\nd

Y

xiy) . r
A Cos6 = %%-. =% 5ec® = 5 = X
X

Y

_ o -
tan® =0pp. = U Cde_%e

v a - X

N

Basic Trigonometric Functions

sine: domaiin: (oo0,<0)
=Sinx
¢ range: [-1,1]
15:,L N Ao S pen’oot: e
roofs: ot X=4T , L eZ
(Kis an 'mi-eﬂer)
cosine: domaih: (=o0,0)

= caX range: [, 1]
' S period,: 2w

-3p R x O i3 : ] 5N
3 3 j{ > > > Yoofs: af X=(€Zk+0g\ ke
(odd multiples of %‘)
tangent: (é,::‘tqhx domaih %_ X E,K‘- X?é (2k+l)LC ) kEZ—%
|
II : | ' (Verfical asymptotesat all
'l 'I : | 0dd indeger multiples of & )

A\ 4

[
T 5n/, .
' range: (—ao,oo) pehoo\,:n
|

roofs: ot X=&w ,ReZ

/\
N‘\ﬁ"‘ - - =
: -




Reciprocal Trig Functions

cosecant: | lé CSC.)( dorLYlam. %XEK' X#"km) %EZZ
| | all real #s excepthe
_/ : ,w[ U roots of Sinx

—> range: oo, ]Vl o0)

|
) \ N
T ) 1 | \
Tt % [ ® = 32 I St gy
2 2

| H ! : period: 2w
|
:m '/_\: cscx has no roots

secant: domain: SIXEK X#(Zhﬂ)g,‘ﬁézz

I | b —

\ 'IW'I | 4§ Lgll real #s except the

: RS | , roofs of cosX

e R ) \! A . I.

T Ol r y m 5_%% ronge: Coo, V[l 00)

I .

! /\| I, /\; | Feﬁod. 21T

| l secX has ho rootfs
cotangent: domam XE[: X#KIT 'ﬁeZ

Y=celx ek x# e R §

Ls all real #s except the

roofs of Sinx
\ k romge (oo,09)
5T Perl T
W \ roofs od"x 2k, keZ,

(at roots of um(\

Useful Trig Identities

.| Sit® + cos*® =| 5. sin(x+y) = SINXCOSY + COBXSiny

$ine G. Cos(x+u) = cosXCosy —SINXSIin
2.tand = 2558 ¢ ‘6) Y !
3 tant0+] =secto 7 1sin(2x) = QAsinxcosxX

4.) $cot?® =csc?o 3| CoS(2x) = costx — SNt %



Inverse Trig Functions

aresine: | areginx =© <> SING =X and —T—%\< < _Tél:_
N
A : =9j
=aresinx =Sin®
1 geansin Y
Z
“— — s O

-nt M

2| y=sind is not one-to-one (fails HLT)
domain: [=1,1] Yonde: [% y7%] To fixthis issie, We Yestrict 1o o,

representative ohe-to-one chunk of y=sing

arccosine:

arccosXx=90 &< oo =x andd 0O O TT [«same iden

as With sind
and arcainx
T
. %L=amcos>(
P 3 . domain: [1,1] range: o,
N 4 Vv o1 7
arctangent:

" larctax =6 €>1tan0=x and. “E<O<E |<same idea
as With sind
oand arcsinx

A
e [ Y
= ‘j arctanx
— — ol domain: Ce0,00) range: (L, L)
2V
STUDY GUIDE
Stewart, 8th ed. §1.2pg. 33#5,6

§1.3 pg. 43 #13, 19, 23, 29b, 33, 35, 37, 38, 43-47, 52, 53, 55
§1.4 pg. 53 # 1-3, 11-15, 17, 19-21, 30-32, 37

§1.5 pg. 66 # 3-13, 15, 17, 21-25, 29, 35-41, 47, 49-53, 55, 63-71
App. D pg. A32#1,3,7,11,23,29, 65,67, 69, 81
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