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1.7 Limits and their properties, definition and theory
-Properties of limits

l.limx=a

X—a

2limc =c
xX—a

3!{1_1}1‘} cf(x) = c!ri_r)g f(x)
41im(f(x)g(x)) = lim £(x) lim g(x)
5.1im(f (x) + g(x)) = lim f(x) £ lim g (x)

f(x)) _ lim f(x)

— X—a
lim g(x)
xX—a

1
8.lim-—=20

x—oo X

sinx

9.1lim =]

x-0 X

10.Jim —=—=1

x—0 sinx

11. lim 3%

x—oo0o X

Example 1: Find lim x*+3x+5
X—

Solution/ /
=0+3*0+5=5
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Example 2: Find lim—(zx_:;’)(‘/}_l)
x—1 (2x +x-3)
Solution //
. (2x-3)(Vx-1) = (2x-3)(Wx-
lim =lim
-1 (2x24+x—3) -1 2x+3)(x—1)
] 2x-3)Vx—-1) ] (2x — 3)
= lim = lim
=1 2x+3)Wx+1DHx—-1) »1 2x+3)(Wx+1)

(2+x1-3)
lim =-1/10
=1(2x14+3)(V1+1)
(x*-4)
Example 3: Find 11m Srecary
Solution //
’ (x*-4) (x—2)(x+2)
w2 (3-8 2 (x—2)(xr+2x+ D
. (x+2) . (2+2)
= lim im
2 (2 +2x+48 222 +2+2+4
=1/3

2
Example 4: Find lim —2=>2_
P xl—r>r21 (3-vx%+5)

Solution /
lim (4 —x?) B+ VxZ 4+ 5 _ lim 4-x)3B+Vx2+5)
*2 (3 —\x2+5) (3+,/x2+5) 2 3/ 2+ BB+ T 5)
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(4 — xz)(3 +/x2 +5)

= lim
X2 — (x2+5)
_ lim (4—-x*)3+Vx2+5) (3+ 1T
o (4 — x?) X )
=3+V4+5=
Example 5: Find lim =22
x—00 /x2+1)
Solution //
(Zt+3) G+
lim 222 = [im = = g=0
X—00 §_2+xi2 X—00 1+xi2
Example 6: Find lim(— — —
P ) xl—l}zl(x—z x2—4)
Solution //
I 1 4 _q 1 4
xl—r>121(x -2 x%z- ) xgrzl(x 2 (x - 2)(x+ 2))
I 1 (1 4 )_ . (x+2-4)
xl—?zl(x—z (x+2) — (x—2)(x+2)
—71i (x-2)
gfle (x-2)(x+2)
1 1/4
=242V
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Example 7: Find Lin(}(w)

h
Solution //
sin(a) cos(h) + cos(a) sin(h) — sin(a)
h-0 h )
~ sin(a) ((cos(h) — 1) + cos(a) sin(h)
lim )
h—-0 h
. _—sin(a) (1 — cos(h) + cos(a) sin(h)
lim
h—0 h

—sin(a) (1 — cos(h) + lim sin(h) cos(a)

I (g = cosa
Example 8: Find lim 8%
x-0 X

Solution //

. (1 —+cosx) (1++/cosx)

1m *

x—0 x? (1+ Vcosx)

1—-cosx 1—cosx 1+ cosx

= lim

= li
x50 x2(1++cosx) x>0 x2(1++/cosx) " +cosx)

1-cos?x

=lim
x—0 xz((1+cos x)(1++/cos x)
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2

—lim sin“ x
x50 xz((1+cos x)(1+Vcos x)
=1/4
Example 9: Find llm(sm(x))
1T X—TT
Solution /
Y=XxTt—> x=y+m.y=0
. sin(y +m) sin(y) cos(m) + sin(m) cos(y)
llm(—) = lim( )
y—0 y-0 y
=-1

Exercises 1: Find lin(} sin(g cos(tanX )
x—

(Vx-2)

2: Find llm
(x-2)

3: Find li
" xl—r>rll(\/X+3

4: Find lim(vx? + 1) — X)
X— 00

(X+*sin X)
: Fmdylcl—m (2-2cos X)

(x24+2X+1)50
6: Find ,lHoo—(x2+1)100
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