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L_ecture one: Limit

¢ Limitand 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: limf(x) =L
x—a

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

Sol:

limf(x) =lim (2x+5) =2%x1+5=7
X—a x—1

= The Limit Laws:

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

X—C

1. SumRule: 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 1) —% , M #0

x—c g(x) N
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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

i— Indeterminate quantities

= =]

o0
- 0% . 0 - o , oo? . 0°
o0

Example 2: Evaluate the following limits

3_
lim = 1=9=00,thenthesolution,xqtl
x-1 x—1 0
Sol:
-1 x-DEEP+x+D) )
lim = lim =limx*+x+1=1°4+414+1=3
-1 x—1 x—1 x—1 x—1
Example 3: lim~(——2),h £ 0
D " h50h‘x+h x”’
Sol:
1 1 1 1 x—x—-h 1 —h

N =limly G 1 = inh Gosw]

h_,oﬁ(x+h_x
y -1 11
h0 x(x+h)  x(x+0)  x2
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Example 4: lim V4x? — —\/hm(4x -3) = \/4*( 2)% —

xXx—>—2

Vi6—3 =13 =) Root Rule

Example5: Evaluate the following limits if they exist.

V2+x-1

1)11 — ,x#F -1, xF -2

x->—-1 Xx+1
Sol:

. V2+x—-1 V2+x+1 . 2+x—1
lim ———— % ——— = lim
xo>—1 x+1 V2+x+1  xo5-—1x+1(V2+x+1)
x+1 . O |

lim

x—>—1x+1(V2+x+1) lerP1 (V2+x+1)  (V2—1+1) -
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, sinx i
lim —= lim

tan ax
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sinax

Examples 6
) sin2x 1 sin2x 1 sin2x 2
1. lim == ] == lim *
x—0 5x 5 x—=0 x 1—0 x 2
2 sin2x 2 2
== lim ==H]1==
5 x=0 X 5 5
. sin2x . sin2x z_x . 2%X sir;:x
2. lim =—== lim 2 = lim —2;
x—0 SIn3x x—0 sin3x — x—0 3X
3x X
sin 2x . Sin2x
Z2 g ox 2 2% e 241 2
x—0 sln3x 3 1iI'.[1 51N 3x 3 1 3
3x r—0 ix
) o ) 1 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 0
) sinB ) sin B
or lim *  lim =1*1=1
0—=0 8-0
5

Sukair #w.rein



Skl 3 3galt St A o R

Al-Mustagbal University College
Medical Instrumentation Engineering
Techniques Department

+ Limits of infinity:

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

X—00
. 1 . 1 1
2-lim- =0, lm - =—=0
X—0o X X—>—00 X (o)
. 1
3-lim-= o
x—0X
Examples 7:
: x : 1 1 1
1. lim = lim — = ==
x—00 2X+3 x—o02+= 240 2
3.5
2 lim 2x2+3x+5 lim 2447 24040 2
| x—00 5¥2-4x+1  x-o0 5—%+i2 ~ 5-040 5
X
2 1
. 2x%+1 ; P
3. lim = lim —3—=0
x—00 3x%2-2x2+45x-2 x>0 3-+—5——
X X X
2 1
. 2x%+1 , —+—=
4. lim —— = lim ~—%—=0
x—oo 3X“—2x4+5x-2 X — 00 3—_+_2__3
X X X
6
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H. w:

LI Fx) =222 o 2 2. find lim f(x).
xX—2 x—2

e o SR 3
2. Il_]!l_'lz N dx 3= J_g@l{4x 3)
3. . tant sec2zt

lim ———

=0 ar

] 11x+2
4 lim

. 2x2+1
5. lim
x—00 3x2-2x24+5x-2
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