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As x approaches 3, 1—x approaches —2 and (3—x)? approaches 0 from the right. Therefore,

the ratio (31__—;)2 becomes unbounded in the negative direction, so

1—x

lim oz ==}

The values in the table below support this conclusion.

T 2.9 2.99 2.999 — 3+ 3.001 3.01

3.1

f(x):(gl:—;)z —190 —19900 —1999000 f(x) approaches —oo —2001000 —20100

—-210

As x approaches —1, +2 approaches 1 and (x+1)? approaches 0 from the right. Therefore,
the ratio % becomes unbounded in the positive direction, so

T+ 2

11391 (z +1)2 =[]

The values in the table below support this conclusion.

T -1.1 -1.01 -1.001 — —1 -0.999 -099 -0.9

f(:c):(;;;l@ 90 9900 999000 f(x) approaches co 1001000 10100 110

As x approaches 7w from the left, cosz approaches —1 and sinx approaches 0 from the
right. Therefore, the ratio £2£ = cot x becomes unbounded in the negative direction, so

ST
lim cotxz = .

T—T

The values in the table below, which have been rounded to two decimal places, support
this conclusion.

T m—01 =w—-001 =—0.001 -7
f(z) =cotz —9.97 —100.00 —1000.00 f(z) approaches —oo

As x approaches —m /2 from the left, sin 2 approaches —1 and cos 2 approaches 0 from the
left. Therefore, the ratio 2:-> = tanz becomes unbounded in the positive direction, so

C
lirn/ tanz =[o0].

r——m/2~

The values in the table below, which have been rounded to two decimal places, support
this conclusion.

z —I_01 —-Z-001 —-Z-0.001 — —7/2
f(z) =tanz 9.97 100.00 1000.00 f(z) approaches oo
As x approaches m/2 from the right, 2x approaches 7 from the right, so sin(2z) approaches
0 from the left. Therefore, the ratio m = csc(2x) becomes unbounded in the negative
direction, so
li sc(2x) = .
m;;x/lﬁ csc(2x)

The values in the table below, which have been rounded to two decimal places, support
this conclusion.
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240001 Z+4001 Z+0.1

5
—500.00 —50.00 —5.03

X

f(z) =csc(2z)  f(z) approaches —co

40. As x approaches —7/2 from the left, cosx approaches 0 from the left. Therefore, the ratio
L_ — secx becomes unbounded in the negative direction, so

Ccos T
lim secx = .

T——7/27

The values in the table below, which have been rounded to two decimal places, support

this conclusion.

~I-01 -Z2-001 —Z-0.001 - —7/2

—10.02 —100.00 —1000.00

xT

f(x) =secx f(x) approaches —oo

41. As z approaches —1 from the right, 4+ 1 approaches 0 from the right. Therefore, In(z+ 1)
becomes unbounded in the negative direction, so

lim In(z+1) =[—o0],

r——1*
The values in the table below, which have been rounded to two decimal places, support

this conclusion.

z -1+ -14107% —-14107* -1+41072
fz)=In(z+1) f(x) approaches —oo —13.82 -9.21 —4.61

42. As x approaches 1 from the right, 2 — 1 approaches 0 from the right. Therefore, In(x — 1)
becomes unbounded in the negative direction, so

lim In(z —1) = .

z—1t

The values in the table below, which have been rounded to two decimal places, support

this conclusion.

1+ 14107% 14+107% 141072

T
—13.82 —-9.21 —4.61
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