HOSSAM GHANEM

(5 3.5 Techniquesfor finding limitsof
Trigonometric function (B)

1 — cos(3x
Examole 1 Find the limit , if it exists limT()
33 October 25,2001 A x>0  sin?(x)
Solution
~ 1-cos(3x) 1-1 0
= i - = ==
x>0  sin?(x) 0 0
sin? 6x o sin? 6x
Lo i 1—cos(3x) 25in26x_ d) 2 x2 ’ 236 (6x)2 _ 2-36-1 469
T x50 sin2(x) | xo0 sin?(x) | xo0  sin2(x) | xo0 sin2(x) M 1 I
ha LE7
cosx — 1
Exarn |€2 Find thelimit , if it exists  ]jm ——
16 June 6.1996 x—0 xsinx
Solution
L =@ cosx—1_1—1_0
~ %% “xsinx 0 0
5 x? sin?(x/2)
— Il Dasing (2 " 2
L= lim i GOV (x/2)
x>0 xsinx x—0 x sinx x—0 Sin x
X x—
sin(x/2) =
1 L x? Gale),, / BN 2 AN
T X0 4x? (sinx) =2 1 T 2
X
Example 3 1
3 December 30 Find thefollowing limit , if itexists  lim x sin <_)
! X—00 X
1991
Solution
1
EES Yrm xsin(—)zoo-O
X—00 X
1
let t=; as x > , t -0
sint
e =Rl —{a1

li —_
t— t

o




(5) 3.5 Techniquesfor finding limits of Trigonometric function(B) P2
I COS X
Example 4 | Evauatethefollowing limit xl—%ﬂ ~ox
Solution
L I COS X _ CoS X 1 I cosx O
= lim = lim — == lim ==
xot M= 2X gl 2(%_x) 2 %k %_x 0
_1 . COS X
L=gim 7
22
let tzz—x x = ——t a x(|9—- ,t-0
2 2 2 4
A
L 1 | cos(j—t) <4 b sint e
R Tl Rl R
Example 5 ; RIULILL —sin(et 2)
54 November 16, Find thelimit , if itexists  ]im %
-2 X
2009 A )
Solution
_ sin(x + 2) sin 0 0
L = lim = — i
x—>=2 x3+8 —84+8" 0
i [F8 sin(x +2) sin(x + 2) 1
T 348 ot T (x+2) (E—2x+4)
1 1
1T GPo2x+4) 4+4+4 12
i I sin(x + 2)
R il || a2
let t=x+2 as x->-—-2 , t—-0
sint
t—0 t
L == Ll 1 LZ == 1 12 = E
Example 6

4 3

. . . . . . x - x + x - 1
Find thelimit , if itexists  lim .

x--1  sin(x + 1)

Solution

6 April 8, 1993

_ xt—x3+x—-1 1+1-1-1 0
L =1 = B

[ 1) sin(x +1) sin 0 0

= +x—-1=0*—-xD+x-D=x3-D+x-D=(x-DE3+1D= (x-DE+1D%*=-x+1)

xt—x3+x-1 x-1Dx+1D*-x+1) (x+1)
L= li = = lim ———(x - 1)(x? — 1
A sin(x + 1) oy sin(x + 1) xir{llsin(x+1) (x gi{xoox + 1)
Ll = lim1 x—-Dx?*?—x+1)=(-1-1D(A+1+1)= -6
xX——
(x+1)
L, @ li _—
& P sin(x + 1)
let t=x+1 ~a x->-1 , t—->0
Ly =lim —=1 > L = L-L =-6() = -6
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(5) 3.5 Techniquesfor finding limits of Trigonometric function(B) P3

1— i
Example 7 | ;g mefoliowinglimit, if itexiste  limA—25F — 1)

15 July 15, 1996 b algitis( iOP)A
Solution
G & 1—cos(x—1)_1—1_0
B T B5)72 o oflits
. x—1
) 1—cos(x—1) _ 2 sin® (—2 )
L = lim = lim ——————=
x-1 (x —1)2 x-1 x — 1)?
4550
5% ]
let t= > ds=Eis, [INE t—>0
_ 1 sin’t 11_ (sint)z_ 1 (12 = 1
T2 ez 2w\t ) T2 (12
Example 8 Evaluate the following limit lim (x — 2)% cot? (x — 2).
41 March 30, 2005 X2
Solution
it lin%(x—Z)2 cot?’(x —2)=0-
x—
. (x —2)?
L= }clzg tan2(x — 2)
let t=x-—2 &7asa fl x 2@ t—>0

t? Fahit
L =lim — = im(—) = (1)2=1
t-0 tan?t t-o0\tant

:—wam Ie 9 Find the limit , if it exists V1+sinx — V1 —sinx

lim

11 August 11, 1994 A x—0 tan x
Solution
~ AJl1+sinx—+v1-sinx 1-1 0
L= lim — =—
x—0 tanx 0 0

V1 +sinx —+1—sinx +1+sinx++1—sinx

L = lim

x-0 tan x V1 +sinx ++V1 —sinx
(1+sinx) — (1 —sinx) 1 | 2sinx 1
= lim . = lim - .
x—0 tan x V1 +sinx ++1—=sinx x>0 SIMX /1 4+sinx ++v1—sinx
cos x
_ 2sinx cosx 1 | 2cosx 2
= lim - . = lim = e=4i]
x—0 sin x V1 +sinx ++/1 —sinx x-0+/1 + sinx + /1 —sinx 1+1
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(5) 3.5 Techniquesfor finding limits of Trigonometric function(B) P4
Example 10 | cqineimit, ifitexiss 1y YIFSIN* ~ 1
30 October 19, 2000 A x>0 tan x
Solution
~ VJI4sinx—-1 1-1 0
L = lim = =—
x—0 tan x 0 0
A - Vv1+sinx—1 V1+sinx+1 3 (1+sinx)—1 1
= |lm : = 11m T 1
X0 tan x VIi+sinx+1 x°0 Sin x VI+sinx +1
COS X
I sin x cos x 1 I cos x 1 1
= 11m T ' = lim = = —
X0 sinx J1+sinx+1 x>0 1+sinx+1 1+1 2
1 —cos2x X
Examole 11 Find thefollowing limit , if itexists  lim ( + — )
10 June 6, 1994 x—0 X sin 3x
Solution
L= (1—c052x X )_1—1+0
= x50 X sin i’ax 0 0
L=l 2(1_C052x)+§'3x = 21 (1_C052x)+ 11' —2(0)+1(1)—
- xli% 2x sin3x| xli% X 3 xlir(l) sin3x 3 3
Examgle 12 L= Al _ 2cosx+3x—2
Evaluate the following limit lim
x—0 5k
Solution
i I 2cosx+3x—2_2+0—2_0
ikt 5x 7 aateale
Lo 2cosx—2+3_x_ ’ 2(cosx —1) - 3x El' cosx —1 i 3_ E(O)+ 3_3
g 5x x50 bx *505x  5x90  x #2055 5 5
ExamDIe 13 . sin2x — 2sinx
13 November 13. 1995 | Evauate the following limit lim 5
! x—0 X
33 January 20, 2009
Solution
LR sian—Zsinx_O
N xlir(l) xz B 6
~ 2sinxcosx — 2sinx ~ 2sinx(cosx — 1) i sinx cosx— 1
= g = lim = 2 lim : S0 =0
X200 x2 x—0 x2 x—0 X
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(5) 3.5 Techniquesfor finding limits of Trigonometric function(B)

(3x — tan x)?

Example 14

Evaluate the following limit lim
36 January 17, 2010 x—0 x?
Solution
i (3x —tanx)®> 0
i xlir(l) xz B 6
~ 9x? —6xtanx +tan’x 9x? 6xtanx tan?x
L= lim 5 = lim A —t+—
x-0 X x—0 X X X
_ _ tanx tan x\?2
= lim 9-6Ilim +11m( > =9—-6+1 = 4
x—0 XRO=X x—0 X
Example 15 Evaluatethefollowing limit ~ 1im sin(x +1)
40 August 7, 2011 x-0 x+1
Solution
~ sin(x+1) sinl _
A= [l = =sin1l

x-0 x+1 1
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(5) 3.5 Techniquesfor finding limits of Trigonometric function(B) P6
Homework
2
1 | Findthelimit, if it exists T 23 May 26. 2002
1 x-01 — cosx
2 | evaluatethe following limit (i it exists ~ Jjm S2x — £SI0X 21 May 27. 2001
— x—0 X Sin x
3 | Find i x(sin x)
= x-01 — cos 2x
A | Eindthelimit , if it exists lim ~——
- x—->m SINn X
5 | Findthelimit, if it exists sin(x — 1) 12 November 2, 1995
» x-»1 x%2—1
6 | Evaluate the following limit(if it exists) 1im1_L25(3x) 19 November 1, 1997
o x—0 0.4
| 2
7 | Evaluate the following limit (if it exists) ~ 1im [tan 2(ri— 1)] 44 November 9, 2006
i x-1 x2—2x+1
8 |Find g -+ SIFX — 1 5 July 13, 1992
x—0 X
Q Find the limit , if it exists lim x (1 — COS %)
X—00
10 | Find thelimit, if it exists) lim (cscx — cotx) 29 June4. 2007
11 | Find the limit , if it exists il sin 7 cos 23 October 24, 1998
T x—0 X!
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(5) 3.5 Techniquesfor finding limits of Trigonometric function(B) P7

Homework
; .Y " 1—cosx
12 | Find the limit , if it exists | R
TN x—0 x2
13 | Evaluate the following limit (if it exists) ~ Jim —— 25
-2 x>0 tanx
. tan? 2x
14 | Find lim ———— 1 December 3, 1992
x>0 x% + 2x3
15 | Evaluate thefollowing limit (if it exists)  ]im —Sm(zx _42) 19 July 29, 2000
N x—2 X% —
16 | Find i L Cosx +3) 20 January 3,2001
gt x>-3 x>’+x—6
17 | Evaluate the following limit (if it exists) lim ﬂ 27 May 30. 2006
P x-03x* — 5x
sin(x — 2
18 |Find  lim (xzfr—xb 37 June6, 2010
10 in ~
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