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Limits:

We say that L 1s a right hand limit for f(y) when X approaches C for the

right, written
Lim f(x)=L

X—>C

Similary, L 1s the left — hand limit for () when X approaches C for the

left, written

Lim = f(x) = L,
¥

Then Lim = f(y) =L,

X—>C
If and.only 1f "

¥y > C y—>C

Example:
rim XL _ g (DX +))
Z—l % ~L)

¥y —>1 ¥y — 1

Limx+1=1+1=2
¥ —1

Theorem 1

Lim f(y)=L,,Limg(y)=L,
)(—)C ,’(—)C

It

Then

Lim [ f()tg(x)]=L1+ L2
Yo

1

Lim f(X) = Lim f(x)
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2—-Lim[f(p)g(x)]=L1-L2

3= Lim | L2 | = B i 1220

g()]| L2
4. L K ()] = KL, Where K is a constant
¥ —c
Theorem 2

| - LimK= K, K 1s constant

, Lim[a0 + aly, + a2 y* +....+any "l = a, +a,c + a,c’......anc
J—rE

3 Limsmx = (
y—0

4 Lim Cos y =1
¥ —0

Lim o ¥ =
5 - X
y—0

1

Example: Evaluate

Lim(4y°)=4Lim y°=4(2)° =16
¥—>2 ¥—>2

]

5 . Lim(y* =9)=4-9 =5

xX—2
. I -8 (x-2(x*+2x+4) y’+2y+4
74 (x-2)(x+2) 2
4
B Dl P, o e DAL . g
3x
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5—Lim =

Sin y

tanx Cos

4

b d y4
y—0

= Limi

—Sin)( 1

X —0

_Sin;(

1

= Lim

X —0

Siny

Lim

y—0

4

Infinity as Limits

Evaluate:

] -

3 -

1

1

- Cos 'z_

b 'Cos;(_

Lim

T—>

Cos y
0

Lim — =00 (2) Lim — = —00
X

X
X —0

LimLzO
X

X —» 00

70

X —> o0

Theorem

If f(y)<g(x)<h(X)and Lim f(y) = Limh(X) = L then

L 1s the limit of g(x)

Example: Evaluate

l =

Sin X
X
X >

Lim

=itk il) =l
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7 . Lim y Sin (%)

X >

Continuity

Definition: A function f 1s said to be continuous at y = C provided the

following conditions are satisfied:

1 £(C) 1s defined

2 ) exists
¥y —>C

3 Lim f(x) = f(C)
x—>C

Theorem

Any Polynomal

1l P()=a, +a,y+a, X’ +...... +anX* (an #0)

Is continuous for all »

a, +alX +a, X°+.....+anX"*
bo %5 X%b; X = +bnX*

2 R(y) = (an#0,bn#0)

[s continuous at every point of 1ts domain of definition that 1s at every point
where 1ts denominator isd not zero

3 Each of the 1igonometric function SinX, CosX, tanX, CotX SecX, and
CscX, 1s continuous at every point of 1ts domain of definition.

Examplel

Lim(Cos’X + Cos X +1)
X>or

Solution

Lim(Cos*X + CosX +1) = (Cos* & + Cos w+1)
=(-D)*-1+1)=1
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Example?2

X| .. .

f(x) = > Discontinuous at y =0
Lim lX—| = |

X
X)H0
Lim ‘X| il =—1

X -1
70
Limm does not exist

X

f(y) discontinuous
Example 3: check the continuity of the function y =3

[ ) 3
f(x)=<l ¥

1 =3
SOL

f(3)=1

Lim(y-2)=3-2=1
¥ —3

f@3)=Lim f(x)
¥—3

The function continuous at y =3

Problems

Q1// find Domain, range and sketch each of the following:

l =y = g° 2 - y=vX
3-y=1yl 4- y=|y+2
5-y:‘l| 6-y:l

V4 A
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y+1

T-y=
¥—]

9-y==2S8iny

8-y=28iny

10- y=2+Cosy

Q2 // Evaluate each of the following limits:

Limﬂ
] - {42

y—2

Fim y2+4+5y+b
3 - y+2

5. 2
LimSm 24
13 - ”
7—0

1S
¥—0

Limtan2 y Csc4 y

Q Lim ta;é?
-0

Lim Sing
10- 37
y—0

1
Lim y Sin—

12 ¥

Y S

Sin > y

Lim
14 - 2y + y

y—0
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