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Lecture One : Limit and Continuity

+ Limit and Continuity:

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

f(x) > L as x> a means: lim f(x) =L
x—a

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

Sol:

limf(x) =lim 2x+5) =2*%1+5=7
X—a x—1

% The Limit Laws:

If L, M, C,and k are real numbers and Lim f(x)L and Lim g(x) = M
X—C

X—C

1. Sum Rule: Lim (f(x) + g(x)) =L+ M
X—C
2. Difference Rule: Lim ( f(x)— g(x)) =L-—-M
X—C
3. Constant Multiple Rule: Lim k. f(x) = k. L
X—C

4. Product Rule: lim (f(x).g(x)) =L M
X—C

5. Quotient Rule: lim o _L ,M+0

x-c g(x) M
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6. Power Rule: lim [f(x)]™® = L™
X—C

7. Root Rule: lim Y/ f(x) = VL , nis a positive integer.

X—C

‘*— Indeterminate quantities

=YI=
818

Example 2: Evaluate the following limits

3-1
lim = = % = oo, then the solution ,x # 1

x—>1 x—1
Sol:
-1 x-DEEP+x+D) )
lim = lim =limx‘+x+1=1“+1+1=3
-1l x—1 x—1 x—1 x—1

. 1,1 1
Example 3: }11_1)1(1”—1(— -)h+0

x+h x
Sol:
oot 1. dx—x—ho 1 —h
:lr_r,lo[h(x+h X I= hl—rg[h(x(x+h) )= hl—rg[h(x(x+h)]
T SRR SN
hl—r>r(1)x(x+h)_ x(x +0) x2
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Example4: lim V4x? -3 = \/ lim (4x -3) = \/4 x (=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+x-1
lim ——* ———= lim
x—>—1 x+1 V2+4x+1  x>-1x+1(V2+x+1)
x+1 : 1 _ 1 1

xl—>m1 x+1(V2+x+1) xll)ri (VZ+x+1) ~ (V2-1+1) 2
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Examples 6
) sin2x 1 . sin2x 1 sin2x 2
1. lim == 1 == lim *
x—0 5x 5 x—=0 x 1—0 x 2
5 x=0 2X 5 5
. 2x sin2x
. sin2x sIn2x — . 2%
2. lim =—== lim —& = lim —%;
x—0 SIn3x X=0 sin3x = x—0 3X
X x
sin 2x . Sin2x
=2 lim 22— =2 M o _2,1_2
x—=0 sinax 3 sin ax 3 1 3
3x =0 ix
) o . 1 1
3. lim — = lim =—= — =—=]
60 sin® 6-0 28 gjp 0O g
2] B—=0 a
. 2 -
) sin“0 ) sin 0
4. lim =( lim Y=(1)7>=1
B—0 9?2 0-0 3]
) sinB ) sin B
or lim *  lim =1*1=
0—-0 0 -0 ©
5
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4  Limits of infinity:

1- If k 1s constant, then lim k =k

X—00
.1 .11
2-lim- =0, lim - ==—=0
x>0 X X—>—00 X (o)
.1
3-lim== oo
x—0X
Examples 7:
: x . 1 1 1
1. lim = lim — = ==
x—00 2X+3 x> 2+- 240 2
3.5
2 lim 2x2+3x+5 lim 2447 24040 2
"x-005x2-4x+1  xow5-—t+  5-0+0
X
2 1
. 2x%+1 ) —t—=
3. lim > > = lim % =0
x—o0o 3X“—2x<+5x-2 X — 00 3__+_2__3
X X X
2 1
. 2x%2+1 , —+—
4. lim — = lim =10
x—00 3X“—2x +5x—-2 x>0 33—"F=5——7
x x2 x3
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H.W. :

2_
1. If f(x) = XSz ,X # 2; find lim f(x).
xX—2 x—2
) IE{EQ\/‘“Z — 3=V lim (4> — 3)

3. . tant sec2t
lim ———
t=0 3t

11x+2

4, lim

W— OO 2x3 =1

) 2x%+1
5. lim
x—o00 3x2-2x24+5x-2
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