ATH 1101 2009
ssignment |
Due November 3, 2009

5 points for each problem. Show all your work.

1. Find the domain of the function and a formula for the inverse of the function.

(a)
y:ln(x3—3)

Solution: To find the domain, we need to solve the inequality

2-3 > 0

s >3
The domain is (\3/5, oo) .
To find the inverse:
y = In (333 — 3)
o V=703 -3
& 2P =e+3
& = veY + 3.

The inverse is y = v/e* + 3.

(b)
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Solution: Since 1+ 2e* > 1, the domain is (—oo, 00).

To find the inverse:

r ¢t ¢
|
I
&

s
Il
=
N
)
=
| |
—
~_

—T

21:—1) :

The inverse is y = In (



2. Use the € — ¢ definition to prove

li 1 L
im—-zr—1=—
2

r—3

Proof: We want to show that for any ¢ > 0, there is a 6 > 0 such that whenever
|z — 3] <04, [(32—1) — 1| <. Since
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we choose § = 2¢. Therefore whenever

|z —3] < 9§

& |r—3| < 2

1
~ §|$—3’<6

3. Use the Intermediate Value Theorem to prove that the equation
In(l1+z)=3-2x
has a real root and use your calculator to find an interval of length at most 0.01 that

contains a root.

Solution: Let f (z) =In(1+2)—(3 —2x) =In (1 + x)—3+4+2x. We have f (0) = -3 <0
and f (2) =In3+1 > 0. By the Intermediate Value Theorem there is a ¢ in (0, 2) such
that f (¢) = 0. ¢ is a root of the original equation.

c
Since f (1) =In2 — 1 = —0.306 85 < 0, there is a root of the equation in (1,2).
(

Since f (1.5) = In(2.5) = 0.916 29 > 0, there is a root of the equation in (1,1.5).
Since f(1.25) = In(2.25) — 0.5 = 0.31093 > 0, there is a root of the equation in
(1,1.25).

Since f (1.125) = In (2.125) —0.75 = 3.7718 x 1073 > 0, there is a root of the equation
in (1,1.125).



Since f(1.1125) = 1n (2.1125) — 0.875 = —0.127 13 < 0, there is a root of the equation
in (1.1125,1.125) .

Since f (1.11875) = In (2.11875) — 0.7625 = —1.1674 x 1072 < 0, there is a root of the
equation in (1.11875,1.125) . We have 1.125 — 1.11875 = 0.006 25 < 0.01. 0

. Use limits to find all the asymptotes of the curve
2?2 -3z +2

v (x —5) Va2 —4

Solution: The domain of the function is (—oo, —2)U(2,5)U(5, 00) . To find the vertical
asymptotes, we consider the limits of y as x — —27, 2 — 2t and 2 — 57,2 — 5%.

. 2?2 —3x+2
lim
e—-2- (x —5) Va2 —4

(x—1)(x—2)

= lim = —00

z——2— (x — 5) \/(1'—|— 2) (:U — 2)

. 22 —3x+2
lim
e—2+ (x — b)) a2 —4
(x—1)(x—2)

lim

2 (2= 5)\ /w2 (@ 2)

(x—1)Vx—2
)

o5t (2 —5) Va2 —4
Therefore, the vertical asymptotes are x = —2 and x = 5.

To find the horizontal asymptotes, we calculate the limits of y as v+ — —o0 and x — o0.

. 22 —3r+2
lim
r—=o0 (x — b)) a2 —4
22 —3242
= lim z?

r——o0 (z=8)Va—d
72
1_§_|_l

= lim z o’ =1

(-2 (01—




22 —3x+2

lim
v—oo (x — b)va? —4
22—3242
$2

- xh—{go (z—5)Vz2—4
2

T

1_§+l
= lim z o2
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The horizontal asymptotes are y = 1 and y = —1.
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