
 

Midterm 1 Review

Cove Functions

Polynomials Rational Functions Power Functions

Trigonometric Functions Inverse Trigonometric Functions

Exponential Functions Logarithmic Functions

Ty
Review Definitions and basic

Domain properties

Domain of f x in 112 such that text is defined

Things to Look out For

Denominators being
Appropriate domains of core functions For example
arcsin orcas have domain l D

Lu has domain o s integer
tan has domain a TE t

F Fou n even has domain o

For compositions consider range of internal

functions
For example Final
arcs in x o of a E l

Domain 07 Fire Co I



Transformations of Functions

Flat 7 x a Translation up by a

FLN 7 x a Translation down by a

1 Get Fc a Translation left by a

7 x 7 ex a Translation right by a

b I

f x btw Vertical stretch by b
f Cx b 7 x Vertical compression by b
9 Cx 7 bae Horizontal compression by b

7 Gc 7 foe Horizontal stretch by b

f Cx tax Reflection in X axis

f call te al Reflection in y axis

Usually easiest to get correct
Safe order

Horizontal Horizontal Reflection in
Translation stretch Compression y axis

I
ReflectionVertical Vertical

Translation in x axis stretch Compressio



Limits f x approaches L as a

Intuitive7 approaches but does not

equal a from both sides
im 7cal L

x a

ea.se
S Given horizontal strip
Gentered at L t A
a vertical strip centered at a

such that

C x text in x taxi
Vertical strip in horizontal
at a strip7

Any
E O L
T

y 1cal
Lte Given E o

vertical Effetfatists sso

L E strip
narrow enough 0C Ix a Icsto Force

a S a arts graph into Item LI a
There exists 8 0 intersection

Using Ecs definition to prove Lim tix L

y Fix E o

Draw Graph as above and make sensible choice
of 8 0 i.e Make vertical strip sufficiently narrow

Verity OC Ix ales 17cal el CE



Example 7 Coc
2 1 x E z

3x 1 x 2

Prove Lim 764 S
K 72

y Fix E o

y 32C I

ISTE
S

s e Choose 8 E
s

L

9 2 1

T Z T

I h 32C 1 5 to
Zac I S E x 2 I

a z E 3
A

smaller

2
31 21 cc 13 61 C ET

Z O C Ix z f e 134 11 Slee

21 21 c 12 41 c27C C 2

Kuti Slc CE

Remarry Trying to
algebraically reverse engineer

an appropriate 870 starting from Ital LICE
will be very hard in this case



Using Ecs definition to prove Lion Fia f L

Y Draw a picture and choose E o small

enough to divide y fCx into two disjoint pieces
near x a

For this E Prove that For any S o

OC Ix al a s FGC L1 c E

Example fix
l Tt x c l

I Tt x I

Prove Cim 7 x I
x l

I Choose E L
1 Z

t.tt

T

Never in intersection

4 Let 8 0 and choose x such that

I 822C I

o Ix ites and 17cal it I i 11 2 z

No possible choice of 830 For E z



Important variants A Lim 76cg L
x a

ima 744 L ima 744 L im 744 L
Lim ICH

x x Horizontal nl I I Asymptotec approaches a 7Capproaches x grows x growsfromabove a horn below positively negativelywithout bound without
boundImportant Definition

1 continuous at it

is 7cal defined

7 Lim 7 x exists
x a

3 Lim 7cal f a
x a

Variants Lim teal 7cal Lim fix Fcac at
T

k a

Tcontinuous From above continuous from below

7 is c ou it it is coutinous everywhere in

its domain above below at endpoints
key Facts

Y All Core Functions are continuous

4 Sums differences products quotients compositions
are continuous



Limit Laus C a 1a la la o

I 7C L and Laing go.ci K

Lim tcxl g.CN Lt k
x 3

Lim 9 x gcse
LK

x

7 Cx
F to Lim

k 3 yea
Comp aw

Lim g ca b Liz steal c fairy 7cgCx a

Infinitelimits
im 7cal s 4 x instead growsa 52

positively without bound
alata gives vertical asymptotes

im 7cal so S 4 x instead growsa 52
negatively without bound

warning In both case limit

Basic Laws A Infinite Limits C _alata 1 1 1
Lim 7 Cx Lim tax
x 7 x 7



Z Lim tea s Lim 1

x Fox

I FG4 L IT gG4 I king Hx1tgc

7 I HH o Seim gcx7 king tasty

Ii L o im gcx7 Io S fiz Hxlgcxi In

T.FI HH oifeim gcx7 I Lion thug I

e Liar goes I im 7cgCx Cimx z 7calx 32 U I

Important Case Quotients

Lim
a s g ca

I
Calculate Lim f Gc L

a

and Lim
a 9 K

IL SVK FO
L to 4 0

I K o K O
V Manipulate1Quotient Lan and apply or

LIF DIVE



Neither
7

L S o C j
K Ot L G O

K o
t

c im d
y

u s S v Lim
gas

L C O
L S O t

K O
K O

tI 7cal
1 a Lim a

Lim a
c godgods

O
Lim g ca o I termed

in
a

axis
im g x o eat Y

a

Lim g x o Iaa

Lim g ca o
D y o

Lim g x o f
y o

a a

Double sided limit

The Derivative L

f actin Fca Slope of tangent
f se Lim

I wie to graph at
h o

g
CK f x

If it exists we say 7 differentiable
at a


