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LIMITS

When £ (x) close to the number L as x close to the number a, we write

fx)»L asx-a means: limf(x) =L

X=a

Example 1: Let f (x) = 2x + 5 evaluate f (x) at x = 1

Sol:

limf(x) =lim (2x+5) =2+1+5=7

X=a x=1




THE LIMIT LAWS

If L, M, Cand k are real numbers and Lim f(x)L and Limg(x) =M

o x-c

1. Sum Rule: Lim (fx)+g(x)=L+M

2. Difference Rule: };l!gl (fx)-g(x)=L-M

3. Constant Multiple Rule: LiI‘l:l k.f(x)=k.L
x—

4. Product Rule: il_r’l;:l (f (x). g(x)) =LM

5. Quotient Rule: lim /et —% S M*0

x-c g(x)

6. Power Rule: lim [f(x)]" = L"

X—C

7. Root Rule: lirrz_ Vf(x) =YL ,nisapositive integer.
X=




Example 2: Evaluate the following limits

x3-1 0
lim = - = w,then the solution ,x # 1
x-1 x-1 0
Sol:
= x-1D(x2+x+1
lim =lim( X )=1imx2+x+1=12+1+1=3
- x—1 x-1 x—1 x-1
Example 3: llm-(——-)h¢0
Sol:
R e il By ot R
I b e e p el = il s
-1 1 1

L S e e o




Example4: lim V4x? — —\/hm(4x2—3) Ja*r(=2)2-3 =

x——2

Vi6—3 =13 =) Root Rule

ExampleS: Evaluate the following limits if they exist.

> V2+x—1
1) lim —— ,x# -1, x # -2
x—-=1 X+1
Sol:
. V2+x-1 V2+x+1 : 2+4+x~-1
11m — e llm
x——1 Xx+1 V24x+1  xo—1x+1(V2+x+1)
x+1 1 1
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Limits of trigonometric functions.

{ lim sinx=0 lim cosx =1 lim tanx =0
— () G
sinx _ sinax _ : tanx _
=1 lim =1
x—0 X

tan ax 1—-cosXx

\
\ lim L

ax ) X

Examples 6

. sin2x __ 1 . sin2x _ 1 < sin2x o 2
1. Iim == 1l == 1 —
x—0 S5x 5 x—0 X 5 x—0 x 2
2 " sin 2x 2 2
=2 lim =2x1=2
5 x—-0 2x S 5
g 2x sin 2x
A sin2x . sin2x >— . B S
2. lim =———= lim —2% = ]|im —pgt&-
x—0 SIn3x x—0 sin3x 3x Xx—0 3X sin3x
3x 3x
sin 2x . sin 2x
3 x—0 sin3x 3 lim sin 3x 3 1 3
3 x—0 3x
(3] 2 1 1 1
< A | = lim ===1
0—>0 sin® 00 s‘g L I 229 T4
0—0
sin?06 2 sin©
Z. 1B =( lim 2=(1)2=1
: sin© i sin ©
or: 1] * AN =1*¥1=1
8—0 <] 0—-0 (<]




Limits of infinity:

1- Ifk is constant, then Iim k = k
xX— 00
& 1 i 1 1
2-lim—-— =0, im — =—=20
x—oo X xX——0o0 X [o'e]
5 1
3-lim— = oo
x—0 X
Examples 7:
: - 1 A i
1. lim = lim— =—==
x—o00 2x+3 xX—00 24— 240 2
3 5
. 2x243x+5 . bty 24040
2. lim = lim /% =
x—o0 5x2—4x+1 x—00 S5—+=5 5—0+0
o
2 1
. 2x%+41 ) —+—=
3. lim ——— = lim ——=%—
2 1 B
. 2x%+41 . G 1
4. lim > = lim e
x—o00o 3x“—2x“+5x-—2 X — 00 3_;+x1._1x



H.W. :

1. If f(x) —x =2 x#2; find hmf(x)

2 lun\/4r-3-\/|.m(4w-3)

X =D Xt o)

3. . tant sec2t
lim ——
t—=0 3t

4 I_ 11x+2
£ X=+ CO 2x3—-1

5 lim 2x%41
x—00 3x2-2x245x=2




