LEC.3: THE LIMITS

0.5 Limits y

Def: if f(x) is approaches to L when x approaches to xo from left and
right then we say that the limit existat x =Xo .
or  limy , f(x)=1L

iyt £ () = limy s f(X)=L

Theorem: if lim,_, f(x) = L & lim,_,, g(x) = L, and K is constant
then:

D) limyeq (f()+ 900) = limyesq () £ limeaq () =L s Lo
2) limyog k f(x) = klim,_, f(x) =k Ly

. f(x) _ limyq f(x) _ L_1 .
3) limy_,, i Provided L, #0

4) limy_q N f(x) = Ylim,_q f(x) = /L, Provided L; >0

Find lim,_5(x? — 4x +.3)
= liMys X% — 4 lim,c x + lim, s 3
=(5)*—4(5) +(3)=8
. . x3-8
Find llmx_)z %
2)(x%+ 2x+4) _

ST

12

Find lim,; 2"
a Y Vx-1  +x+1
Bl Cmra by
_ 1 =1 1
= llmx_>1 —(x—/lfj(\/}+1) =3

Find lim,_, li—l

_ 2 x>0
BTl ER _{—1

—-X

and the limit does not exist

1

X
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: : -2
Ex:find  lim -———
x——o00 X°+2x+1

e . 5x2—
Ex: find lim ———
x—oo 3x“+2x+1

) . 3_2 . 1 o .
Ex: find Llim m =1 T2 T oo and the limit does not exist
X—00 —

2
- . 2—x . --1 -1

Ex: find lim ——= lim 22— = NG
x>0 /7+6x%2  x—>® /xlz+6 6

x3+x%-5x+3 T (x/l/)(x2+2x—3)
x>1  X3-3x+2  x51 () (X% +x-2

_ i GAD@) 4
w1 (D(x+2) 3

Ex: find Llim




X2 +2x—3

X2 +X—2

(x—l)) x®+x2—5x+3

Fxi+x?
2x* —5%x+3
F2x2 +2x
—-3x+3
+3xF+3
0+0

FxP+x?
x> —3x+2
Fx*+x
—2X+2
+2XF2
0+0

Theorem : 1.

2
3
4.
3)
6

lim

x—0
x—)
x—)

lim

x—0

lim
lim

sinax=1 ,a¢0

ax
llm sinx =0

llm cosx =1

1-cosx
=0

X
=0
=0

Ex: Find

sin 6x

x—0 sin 8x

Ex: find

sin 6x
6X

sin 8x
8x

6 lim

x—0
lim
x—0

sinx

8

lim

x—0 1—cosx

x—0 1—cosx
lim

x—0
lim

x—0

Ex: find lim

X—00

sin x 14+cosx

"1+cosx
sin x(14+cosx)

= lim

1—cos?x x—0 sinx

(14+cosx)
sin x

2

sm(—)

sin llm(—)

X—00

\/_

—) = sin (—3) =

sin x(1+cosx)
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(x—l))x3 —3x+2

=== and the limit does not exist




Ex: find

Ex: find

Ex: find
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limx(1 - cos %)

X— 00

Lettzi - x=tl if x> oo thent—-0

—  lim (1—cost) _

t—0 t

0

sin( n(a;;z)

2xm (x=2)

. Sin (mx
lim (@)
x-»1 x-1

. Sin(m —mnx
lmtg
x—1 x—1

. —sSin(mx -1
lim Zsin (mx -m)
x—1 x—1

Jim S F & -
x-1 7w(x-1)

5

=1
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Ex: find

Let t=x-=T/y ->x=t+7/, ,if x 57/, thent >0
tan (t+7/,)-1

= lim
t—0 t
tan t+tan (™/,)

1—-tanttan (™/,) 1

= lim
t—0 t
tan t+1 tan t+1—(1-tant)
lim i—tant _ = lim i-tant
t—0 t t—0 t

. 2tant . tant .
lim—— = 2|lim . lim ——— =
t—0 t(l-tant) t->0 t t—0 (1-tant)

. . 2x+x sinx
Ex: find lim ———
x—o00 5x2-2x+1

2x xsinx




