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1B Exercises

Finding Limits Analytically
Complete the table and use the result to estimate the limit. Use a graphing utility to graph the function to
confirm your result. Sketch the graph in the neighborhood of the limit point.

Find the limit.
x 1 1 . 3x 3(7) 21
. = = 21, lm —— = i = — =7
19'Jlrlgllx2+4 P+4 5 =TJdx+2 NJ7+2 3

Use the information to evaluate the limits _ }
o . (@) tm[ ()] = [lms)] =@ =64
39. lim f(x) = 4

X (®) limyj f(x =,”i_1‘1:f(l)=\/-=2

(a) {1_1}1 Lf ()] © En[3/(x)] = 3 lim/(z) = 4) = 12
(b) lim Vf(x) @ tml /()] = [1mr@)] = @ =5
(¢) lim [3f (x)]

(d) !I_l;l: [ f(x)]P?

Find the limit of the function (if it exists). Write a simpler function that agrees with the given function at all but one point. Use
a graphing utility to confirm your result.

45. f(x) =

x = -1,

Jim £(x) = Jim g(x) = -2

* L and g(x) = x - 1 agree except at 46. lim
x +1 a—=—] r+ 1

2y —x — 3

2x? —x—3 (x+1)(2x—-3) 2x-—3

x+1 x+1 Cox+1
So, f(x) = g(x) = 2x — 3 for all points where x # —1

so lim f(x) = lim g(x) =g(-1) = -5
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47. f(x)=r,—-8-andg(x)=x’+2x+4agreeexcept B, BoiiaXe i By = B 1
x=—-2 0y’ — x x-»Ox(x-—l) =0y -1

= -]
at x = 2.

lim /() = lime(x) = 12

12

\/

3—x

. - Ix -2
52. !11')11 P — 53, hmw lim (X + Xx )

To be checked on Assignement 3 x' -9 x_’-3(1 2 3Xx N 3)
x-2 -5 5

= hm
x>3x -3 -6 6

55, lim\/x+5—3=lim\/x+5—3.\/,1'4»5+3
x4 x -4 =4 x -4 \/X+5+3
(x+5)-9 . 1 1

=lim =l|,m = =l
“"(x—4xs/x+5+3) ""\_/X+5+3 Jo+3 6

T ~
2+ x— /2
58, lim — 3 -

1= p
To be checked on Assignement
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60, ljm L+ 4)_] — {/4)

v () X

To be checked on Assignement



Determine the limit of the trigonometric function (if it exists).

. sin X . snxy1 1 1 31 — cosx)
= _ IM_mfl)_1 .
- h—"ni( x I«]] “{ 5] 5 96:: T :
1——cosx
lim3 () =3(0) = 0
x—0 X
. cosfBtan 0 (1 — cos h): 1—-cosh
68. i O (s s o) [N =
4]91-—“}l a 71. .l.l_l.l}) p ‘1’1_1’11 T{l cos h)]
i (cos&)(sin@) _ . sinf ) = (0)0) = 0
650 0 cosf ~ 600 0
. COS X Y i l — lanx
73. lim —— = limsinx =1 74. i e bR
=xflcot x  x—=xf2 X lu}p» SIN.X — COS X
1—tanx cosXx
lim ( - ) ( )
x_% sinx — cosx/ \cosx
_ COoSXx —cosxtanx
- X_r)r% (sinx — cosx)(cos x)
cosx — sinx
= lim —
X_’% (sinx — cos x)(cos x)
(=1 (sinx — cosx) -1 2
= lIm == ——=
X (sinx —cosx)(cosx) /2 V2
2
sin 2x : .+ [2sin2x) 3x
76. lim \f ,\ ’Huu: Find Ilm( \:' )(, - )’
1—0 Sin 3x ! —0\ 2y J\3sin3x/
. sin2x I (sin 2x )( 3x )(2x> 1) (2) 2
m = m — = —_) = —
90 sin 3x 20 2x sin3x/ \3x 3 3

2



125. Graphical Reasoning Consider f(x) = e ",— '.

(a) Find the domain of f.
(b) Use a graphing utility to graph f. Is the domamn of [
obvious from the graph? If not, explain,

(¢) Use the graph of f to approximate lim f(x),

(d) Confirm your answer to part (¢) analytically.

secx -1

125. f(x) = =
(a) Thedomamof fisall x # 0, x/2 + nr.
(b) z

NN
[V {]

The domain is not obvious. The hole at x = 0 1s not

apparent.
3 1
© lmf0) - 3
d) sccx-lnsecx-l_sccx+l= seclx -1
x ¥ seccx+1  x’(secx+1)
tan’ x 1 (sin’x) 1

B x(sec x +1) - cos’x| x Jsecx+1

£ in?
So. limsccx lzlim lz smzx 1
0 x? -0cos“x| x° Jsecx +1

(-4



