


↳P Continuity

A curve is continuous If it has no "Holes", Breaks'
,

OR Asymptotes

Continuous At A point "C"If Definition of Continuous

1. f(l) Is defined .

& continuos at
XC)FGY

-V = I-Exl

2. lim fex Must Exist
< ) f(x) =ie ful

X
-> (

theorem : f continuous at X
o

<= ) F an -> = > flanc- f(x)
(an)

5. lim fex) = f(() I I

X -

O

b

NotCont
.

At "C"

Ex. Are these continuous At X = 2 ?

-3 , X = 2 X = 2

no

fex s
in

not defined& limit
↓- C



If f is continuous At every point between a 86
, Then & is cont on (a

,
6)

&ove foxs = Mox2 Is continuous on (-55]

Prove limfex = fec

1. Check ( - 54) X -> (

lim fexs =
lim 16-x2 = 16-22 = f(l)

X +2X- g

lim = 0 Lie Nox = O

X = - 4t x -> f -

#parties f and g are continuous at Point C.

S Areuntt
3

.
7 . 9

4. I Is cont at "C" unless
.

ACC = 0

If 9(1) = 0
, There is

A Discontinuity At "C"

forby



If A Funct is cont At C ; Note f(x) = /x) cont everywhere

lim f(xs = f() him Pars = Pac

* -> ( * ->

C

Compositions : If lim g = L and t is

↑ - C

continuous At L

Then im -Looks = f(L) :ieLau,
X -> C

-
We can separate limit by composition

.

# lim10-3x-> lim 10 -

1 - 38) =

38

It

↑ is cont
-

On [a , 6] , say K is betweenEausfos then there exist

2 - (16) where c is between a and 6 , and fell = K.

*
useful in roof problem

,

If I c (a
,
0) for some a t IR

,
then we define

lim fas = L > - 7 Y Ifixs-21 <

X -> 0 E > 0 C30Xx
~

- a large - close to "

#

= > f 7 Y x x = > ( f(x) - L) < E
E > 0 C30 XEI w

lim fexs fexs=) F 7 | - x
,
1 6 = ) /fas - 21 < 3

X - Xa
30 soI~

-X close to N
"



Pet of Limit function

If I c (a
,
0) for some a t IR

,
then we define

lim fas = L > - 7 Y Ifixs-21 <

X -> 0 E > 0 C30Xx
~

- - a large - close to "

#

= > f 7 Y x x = > ( f(x) - L) < E
E > 0 C30 XEI w

lim fexs fexs=) F 7 Y | - x
,
1 6 = ) /fas - 21 < 3

X - Xa
23o 30 -In

-X close to X
"

2. Completing the square

2x2+ 3x -4

a = 2 B = 3 , c = - 2 -
= c- dp

d = 2
, p =

= , y = - 4 -D)4
=

-

E

= >2x" + 3x - t = [(X +3)2- 5

P(X) = 2(X +&-G will be minimal When the square terr vanishes
,

When X = -I
4



Big O and Small O

·

Definition J J F as X ->

10 as XEl

as X > a = ( f(x) < (((ycx) = > IX-Xol > >

For Bigo = f(x) is not significantly greater or equal to gas in a neisorhood of

Xo

For Small 0 = fexs is always less than get near a neighborhood of to

Theorem
-

Big 0 :
for X

.
=X ,

R

move/ex ,
orfor

- ↳ 0

X - O , Xa =

Small o : for ,
R

prove byIim() = 0

X - X, Xo



Polynomial Division
factorization

& p(xs
= x = + 7 x + 12

, f(x) = x + 3

er 6x5-30x" + 24 - set
y

= x

X + 4

X + 3x + 7x + 12 2230y + 2
=0

-

x + 3x
y

"
- 5y + 4 = 0

4X + 12

(y - 1)(y - 1) = 0

- factor = (x2 -P)(X" - 1)

Thus roof = (x + 3) (X + 4)
*

factorize ex.
2

find for 2x* + 3x1-4x"-3x' + 2x

first try some root X = -1

-> one factor = (x +1)
2xi+ X) - 5x2 + 2x

= X + 12x5 + 3x9 - 4x - 3x2 + 2X

2x5+ 2x5 try roof (1-1)
xi - 2x3 2x + 3x2 - 2)

X+ x
X - 12x9 + x3 - 5x2 + 24

2xt - 2x3
- 5x3 - 3x2

3x3 - 5X2
- 5x3 - 5x2

Sx3 - 3x2
2x + 2x

- 2x2 + 2x

4+ 2x

#2second o
a

O

↓



left with (x-11(X+ 1) (2x3 + 1x2-2x)

↓

X (2x
*

+ 3x - 2)

↓

(2x - 1)(x + 2)

Thus Ans :
x (x + 112X - > ((2X-1) (X + 2)

*

Partial fraction

N
N

x+ 2x
- x - 2

E 5X + 7

↑=

x( x + 2)
- (+2)

= (2 - 1)(X + 2)

Y

(# :+C] (N-((x
+ 2)

(x2-1)(X+ 2)

5X + 7 = A(x - - x) + (8x +2)(X +2)

5 x + 7 = (A + 8)x2 + (28 + ) = 52)
- A = 7

A =
- 8,



Thus - 2(2n + c = 5 >
- A + 2 = 7

= (a -

2 = : 10

-

a +x
= 7

=
za =

- 3

n = - 7
,

8 = 1 , = 3

Answers : 2
*

#
And solve

Es=
->

-

And solve for A
,

B
,

C

Ext find x+ x + x x + 1

·X(x2 + 1)2

-

and solve



Function

1. If f is even
,
then # is odd

for even fc-x) = f(x) ex : function = X
<

2. If t is odd
,
then f = even

for odd fc-x) = - fexs ex : function = x3

Derivative

7. f(x) = =( - x) 2.
= x -x

f(x) = t - Ext-·-
E
F



2 fixs = Ex - Ex
4 f(x=-3

= x5 -x

= 5 - E(2x)
5

. 2 f(x) = 2x
- b

- 3x

· - Ex -

5. fix = (+ 1) 2

(x' +2)5((x) + (x(+ 1)-(x+ 2)
- 5

- 2x

-22

+
!

= 2x(x+2)5(3(x+ 2)5) + 2x+ 2x

3" (x+ 2)
2

·
=

f(x) = x + x + F

:

(x + (x + )t)
ex = G(x + (x+ (2)

- E
. (1 + ((x + -)

- E
. ( + zx -E))

+ ( + )) (



f(x)=
~ (x* + 2x)5 · +(x-1)" - (x

- 1) ? 5(x + 2x % (2x + 2)

(2+ 2x)10

=
=

nth derivative of a function

Note : (Cax +62])Cat

Properties of exponential function

at = exa

E In (a)= in a

: Pa
* Dementer a1

,
sinco = 0



Additional fun (x+ y) =
tanx + tany restrict x + yF +

πk

> x + E + Hk

1-tanx tany
Y + E + + k

sin (a + 6) = Sincal cost + coscussinc)

Las (d + 6) = cosa cos6 - sinasin6

sinEx + los
*

CX) = 1

Inverse Perivative

EX : flexs of arcos(-1
,
1) - c Co , i]

= F(x) = cos(X1

as X = COS(X)
, X = CoS2y)

flox =
- sincx) fiCy) = - sincy)

=i -my·
Ex .

2 for arc funcx)
-

f2x3 = fancx
Y = fan x >X = fun y

fix = sechex) flay-secicys o
tw:x =i

↓
note 1 + funt()

as see '(x) : 1 + fundx)



2 - z = v ,
ei0
↓

= Coscol + 1sin

findte
r =

5 F
2 = 5 . (los (53) + isin (533)

find 27 : k = 0: z
=-(s(· ) + isin (E·)

k = 1
.

z= ((us(E + 2) + isin(E+
+ -

-

- - jgk = 7

(ii) 22 :2 + 1 = 0 (iii) 24 + 2 + 1 = 0

2 : -6 It
= 24 + 222 + 1 - 2 = 0

-

↓

(22+ 1)- 2= O

↓· a
2

- 62

(12= 1) + 2) (122+ x) - 2) =
0

↓ ↓
22 + 1 + 2 = 0 22+ 7 - z = 0

~u ~

use factor and use factor and

danh
then done , ~

& answers



fx) = (n(1 + x2) f(x)= , 2
: ex

lim =
X - D

↓

hapital Bule = E

:

=

Inverse Perivative Problem



~

Practice Exam

Test for convergence
roof test =Fan

Fr
==E

n(
so divers

-
- k grow

faster

It will become larger

than the umerator

2) the the ration

= x(k + Er
lim

= 3(0) = 0.
X =

x

so convere


