limit of trigonometric function
1. limsinx=0 sin(0)=0

x—0

2. limcosx =1 cos(0) =1

x—0

3. Iimotanx=0 tan(0) =0
4. tim X 21

x=>0 X

. Sinax . ax
5. lim =lim — =1
x—>0 aX x—0 SIN aX

. tan ax . aX
6. lim = lim =1
x—0 ax x—0 tan ax

. 1-cosx
7. lim
x—0 X

=0

EXAMPLE 1: Prove limsin x=0

x—0

Sol:  lim sin x=sin(0) =0

x—0

EXAMPLE 2: Prove lim cosx =1

x—0

Sol:  lim cos x =cos(0) =1

x—0

EXAMPLE 3: Prove lim tan x =0

x—0

Sol:  lim tan x = tan(0) =0

x—0

EXAMPLE 4: Prove lim 2% _1

x>0 X
Sol: the Taylor series for sinx

: x> x°
SINX=X——4 — —ceeee..
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X X

Sinx _§+§_ .......
lim——=Iim ' '
x—>0 X x—0 X

. 2 x°
at x—>0 sin x~x S0 we can neglected §+§_ -------

. sinx . X
Iim —=Ilm =
x—=>0 X x—0 X
. Sin X
im ——=1
x=>0 X
. 1-—cosx
EXAMPLE 5: Prove lim =0
x—0 X
Sol: the Taylor series for cosx
x? x4
cosx=1—-——+——-----..
21 4l
2 4
X X
—(1-"+ " — )
. 1-cosx .. ( | |
=lim =lim 2 4!
x—0 X x—0 X
2
X
1-1+—
— lim 2
x—0 X
X2
—lim-2
x—>0 X
. X
=lim =
x—0 2
=lim —
x—0 2
. 1-—cosx
lim =
x—0 X

EXAMPLE 6: Find the limit the following function at x -0



1) Sin 5x 2) SINX 3) tan 3x 4) sSInb5x
X 7 X X 7 X
6 SII’;ZX 7) SIn3x — tan 2x 8) sSIn7Xx
2X° + X 5x tan3x
10) sin( 7z /2cos(tan x))
1) Sol:
. Sin5x . sin5x5
=lim =lim —
x>0 X x>0 X b
:5“msm5x
x—»0 Bx
=50 =5
3) Sol:
. tan3x . tan3x3
= |lim =Ilim —
x>0 X x>0 X 3
:3”mtan3x
x—»0 3X
=31 =3
5) Sol:
) 2X 7.. 2X
=lim—==—lim——
x=04tan(7x) 7 x>04tan(7x)
21 .. 7X
=—=—lim
47 x>0 tan(7x)
2
=—(1
28()
_1
14
6) Sol:
. Sin2x ) sin2x . sin2x .. 1
=lim——=1im =lim -
x->02X° +X x20X(2X+2) x>0 X  x202X+1

. Sin 2x .. 1
= lim - lim
x—0 X x—=02X +1

2X

°) 4tan(7x)

9)

tan? x
XSin 2X




2. sSin2x .. 1
=—lim - lim
2 x>0 X x—>02X +1
. Sin2x .. 1
=21lim -lim

x—»0 2X x-02X+1

1
=21 - (——
N (0+1)
=2
7) Sol:
. Sin3x—tan2x ,. sin3x ,. tan2x
=lim =lim —lim
x—0 5x x—0 §x x—=0 BXx

3,. sin3x 2,. tan2x
= m m

§| sin3x 2 .mtan2x
5x20 3X 5x»0 2X
3
5

tan x ) tan x )
. tan?x . X . X
=lim—-—-_=ImM—-—<  =lm—-—<

x50 XSiN 2X  x—0 N 2siN2X x>0 N 2 sin 2X

2 x? 2 x?
(tan sz
. X 1
=lim sin2x 2
x—0 2-
2X
Exercises
Q1) Find the limits
2
a) =lim 3X
x—>-12X -1
b) = lim xsin x
X—rl2
¢) =lim %X
x-r 1—71

Q2) Calculate limits using the limit laws



t2 +3t+2

& =i t? —t—2
b) = lim Vx*+8-3
x>-1  X+1
. ut-1
) =i u-1
d) = lim \/x2+12)0—1o
X—0 X
&) —lim X=X
o4 2 —/x
Q3) Using =I9iTO¥:1
cosh—-1

Show that a) = Lim0 .

b) =lim
x=>0 B5x

sin2x

=0

2
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