Secl4 Calculating Limits

A. Limit Laws

Assume that f and g are functions and c is a constant.
1) lim (f(x)+g(x)= lim f(x)+ lim 9(x)

2) lem( (x)— (x))_llm f(x)— lim g(x)
3) [lim (c- f(x))=c-( lim f(x))

X—a X—a

2) lim (f(x)-g(x))= lim f(x)- lim g(x)

X—a X—a

o) fim (1) 1
(i) | mato=o

X—a

6) lim (f(x))" =( lim f(x))n

W8 X—a

7) llimc=c

X—a

8) limx=a

X—a

9) limx"=a"

X—a

10) [lim ¥x =Ya
X—a

11) | lim g/ f (x) \/Ilm f(x)
=X X—a
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Example:

) lim3g(x)=

x—1*

by lim f(x)=

x—1

ey lim (f(x)+g(x))=

a)  Mlim (f(x) g(x))=

X—3

Given limh(x) = 1, lim f(x) = 10, lim g(x) = 0.

2.) X—a X—d X—a

a.) x—a ()C)

by lim f(x)!

. {g}; f(x)
lim 1
Y xsa f(x) — g(x)
ey lim @
: x—a fi(x)
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B. Calculating Limits

Direct Substitution Property: If f is a polynomial or rational function and @ € Domain, then lim f(x)= f(a)

Examples:
1) lim x* +3x+1= 2 lim 2X+2 _
x—2 x5 X—3
2 J—
3.) limcos@ = 4) lim X 16:
60— x>4 X —4
. (x+2) -4 - x+16-4
5) lim——=——= 6) lim ——— =
x—0 2X x—0 X

Theorem We say that a limit exists when the limit from the left equals the limit from the right.

limf(x)=L < lim f(x)=L= lim f(x)

X—a x—a~ x—a*

Examples:

)
1) h(x)={i1 :: );iz Find ~ lim h(x)
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X—a X—a

Theorem Squeeze Theorem: If f(x)< g(x)<h(x) and lim f(x)=limh(x)=L when X is near a,
=L

then lim g(x)

X—a

Examples:

. 1
1.) Find lim x-cos(—j
x—0 X

More Examples:

S5x+40
1m =
x——8~ |X+ 8‘

1)

) S5x 440
Iim =
x——87F ’X + 8‘

Sr+40
x——8 |X—|—8| N

tan(5
Evaluate lim E,m( )
2) x—0 sin(6x)
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