
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: f(x) = x

n root functions: f(x) = x

1/n
=

n
p

x

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

COMPOSITION

Let f and g be functions. If all numbers in the range of g are in the domain of f , then the
composition f � g is a function defined by

Example 2.1. Find the composition f � g, where f(x) =

x� 1

x+ 1

and g(x) =

1

p

x

INVERSE

Horizontal
Line Test:

Let y = f(x) be a function. If every horizontal line crosses the graph of f at most
once, then f(x) is a one-to-one (injective) function and f has an inverse.

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

�1 defined by the rule

is a function called the inverse of f .

Composition of
a function with
its inverse:

Example 2.2. Find the inverse of g(x) =
2x� 1

3x+ 2

and verify that (g � g�1
)(x) = x = (g

�1
� g)(x).

1. Write y = g(x):

2. Interchange
x’s and y’s:

3. Isolate ‘new’ y:

Exercise 2.3. Use the table to evaluate each of the following expressions.
x 1 2 3 4 5 6

f(x) 3 1 4 2 6 5
g(x) 5 3 2 6 2 3

a. f

�1
(1) b. (g � f)(3) c. (f � g)(6)

d. (f � f

�1
)(4) e. g(g(1)) f. (g � f)(1)

g. (f

�1
� f

�1
)(4) h. (f

�1
� f)(6) i. (g � f

�1
)(1)
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f- ' (g) =× # f(x)=y

Informally ,F ' undoes F

f- of ')Q)=X and # of )(x)=×

y=3×¥z @ogikxkgcgyx ))

x=2#
=8t3×#z )

3y+2 =2(3¥z) - 1

X(3yt2)=(2y . 1)
-

⇒ 3xyt2x=2y -1 3( III )t2
⇒ 3×y-2y= -2×-1 = -43×[2-2 -
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Example 2.4. Find the inverse of f(x) =

p

x� 2 and sketch the graphs of f and f

�1.

CATALOGUE OF IMPORTANT FUNCTIONS: EXPONENTIAL & LOGARITHMIC

Exponential
Functions:

Natural Base:

Laws of
Exponents:

Example 2.5. Solve for x in the equation 2

x+3
= 16

2x�1.
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the graph off
⇒ ( YK ) isapointon[ ] [ thegraphotf'D oooftisareflectionoffabouttheliney #

FQ )=a× where a > 0 is a positive constant
,

a # 1

aiscalledthebase

f(×)=e× e= 2.718281 ...

^

y=e× domain C- go )#
>

range ( o ,a )

a×aY=a×+Y at = a

(a×)Y=axy
A°=1 (ab)×=a×b×

ax ⇐d×=a¥
a- ×=t say =a×Y

a×

2×+3=162×-1
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Logarithmic
Functions:

Natural
Logarithm:

Laws of Logs:

Inverse Relationship
between a

x and log

a

(x):
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FK )=boga(× ) base a > 0 ,a±1 ,
domain :( 0,0 )

logak )=y⇐>aY=× ( x > o )

fK)=ln( x) ← baseegetsitsownnotahonilogdxtlnx
^

domain :{ XELR
,

:X > of

µln× range :B ,

< z

v

MQY )=ln(×)+ln( y ) bnce )=1 Change of base :

ln(×P)=pln(× ) ln( 11=0 bogbktlogaklhgalb)

bn(±y)=lnQ) - lncy )

logak )=y⇐>aY=× ( x > o )

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

Example 2.7. A bacterial population grows according to the model b(t) = 1.8

t

b0 where t

represents time in hours, b(t) represents the number of bacteria in the population at time t, and
b0 represents the initial population at time t = 0 (assume b0 > 0).

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

observe that × > - land × > -4 :#

inorderforlhe equation to make sense ,
we

must€
spectthedomainsofbothloglxtl)andbgKt4)j

log # 1) + log # 4) =L

⇒ log((xH)kt4D=1
⇒ log # 5×+41=1

⇒ kylogk2+5×+4 ) = 101

⇒ 112+5×+4=10

⇒ 1,2+5×-6=0

⇒ ( x+6)(× - 1) =O

6 x

⇒X#or

# if oootheequationhasone
trejectbecause solution : X=l

Xhastobe > -1

Atwhattimetisbtt )=3bo ?

3bo=t8tbo
⇒ 3=1 .8t ( since boto ) o : it will take

t=ln3~ 1.869 hours
⇒ ln( 3) =ln( 1.84 lnl .8

⇒ ln( 3) =tln( 8)
for the initial population

⇒ t.hn#?g,~~1.86q...
to triple .



CATALOGUE OF IMPORTANT FUNCTIONS: TRIGONOMETRIC & INVERSE TRIG

Trigonometric
Ratios:

Basic Trigonometric Functions

sine:

cosine:

tangent:
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, .

y=sin× range : El ,D

T.tt#fhtkhfhz3t' period : at

+ roots .at/l=kit,ke7L
✓

( Kisaninteger )

domain : to ,o)
^

y=cos× range : El ,D

5¥tf¥±ht;÷zi,¥N Period : at

a roots : at X=(2kH)#z she 'Z
v

(odd multiples of Ia )

yttahx domain

:{
XELR

, :# (2ktDEaskeE}
^

( Vertical asymptotes at all

¥tt¥¥±¥,%>
Oddintgermultiplesofzt )

range :C. a. a) period:#
✓ .

roots : at

X=kt
,
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Reciprocal Trig Functions

cosecant:

secant:

cotangent:

Useful Trig Identities
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y=csc× domain :{ XELR :# kit ,kek}
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secxhasnoroots

y=cot×
domain :{ XELR :# kit ,keE}

↳ all real # sexceptthe
^ rootsofsinx

range : to ,o)staff,Yy%t¥⇐¥€ya > period :#

roots atx=(2k+DEz ,kE'2
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(atrootsofcosx )

1. sin2otcos20=l 5. sincxty ) = sinxcosytcosxsiny

2. taho - Sino 6. cos(x+y)= cosxcosy
- sinxsiny

cost

3. tanzotltsedo 7. sin(2x)=2sinxcosX

4. 1+cot2o=csao 8 0042×1=(054 - Simex

:



Inverse Trig Functions

arcsine:

arccosine:

arctangent:

STUDY GUIDE

Stewart, 8th ed. §1.2 pg. 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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zy=sinOis

not
one-to-one ( fails H.LI )

domain :[-1,1 ] range :[ tyzgtyz ] To fix this issue
,

We restrict to a

representative one-to-one chunk of y= Sino

arcos#
0 #

cost
= × and 0 ,< Of IT ← same idea

as with Sino

and arcsinx

•

IA¥f=arccos×z domain : El ,D range :[ 0 ,I]
< • zI v

'
±arctanx

= 0 #

tanO=×
and -

Ez<O<
Is ← same idea

as with Sino

and arcsinx

^

.

¥ yfarctanx⇐
I .
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2 ✓


