Worksheet #3 SOLUTIONS
Math 1100-005
04,/04/06

1. For the following functions, find both vertical and horizontal asymptotes:

(a) f(z) =3
Vertical asymptote (where f(z) is undefined) at = 0 since we can’t divide by 0.
To find horizontal asymptotes:
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Therefore, f(x) has a horizontal asymptote at y = 0.

(b) g(z) = In(z —2)
Vertical asymptote (where g(z) is undefined) at = 2 since we can’t have 0 or negative
numbers in logs.
To find horizontal asymptotes:

lim In(x —2) = oo
lim In(z —2) = undefined (can’t have negatives in logs)

Therefore, g(x) has no horizontal asymptotes.

(c) h(z) = 5=
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Vertical asymptote (where h(x) is undefined) at x = —In(2) ~ —0.693 since we can’t divide
by 0.
To find horizontal asymptotes:
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Therefore, h(x) has 2 horizontal asymptotes. As x — oo, h(x) has a horizontal asymptote
at y = % And, as © — —o0, h(x) has a horizontal asymptote at y = 0.



2. Find the derivative of the following functions.

(a) f(z) = xe® — '3z

fl(x) = e +ae” — ex2+3x(2x +3)
= (x+1)e* — 2z + 3)6”024'393

(b) f(z) =In((2x —2°)y/x)

Rewrite first:

@) = In((2z —2*)Va)

= In(2z — 2%) + In(sqrtz)

1
= In(2z — 23) + 3 In(x)

Derivative:

(c) flz)= w_lg + % —In (xiﬂ)
Rewrite first:

1 T T
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= 3 + ze73% — (In(z) — In(z + 1))
Derivative:
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3. Evaluate the following integrals.

(a) [223 — %d:p
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(b) [V + 523 + 4dx

3/2 54

3 _ T T

/\/E+5:c +4dr = 3/2+ 1 +4x +C
223/2 Bt

— +4
3+4+x+C




(c) [22v32? —1dx

Need u-substitution:

u = 322-1
d
d—z = 6x —

Then, substituting in » and d?“

/2:17\/3:E27—1d:r = /@du

Now, substituting u = 322 — 1 back in for u

/2:13\/ 322 — ldx =

(d) f %C@

Need u-substitution:

v = 2°+2x-3
d
L I SN
dx

Then, substituting in u and %“

/$—Hdw
(2 + 2z — 3)2

Now, substituting © = 22 + 2z — 3 back in for u

/x—de —
(2% + 22 — 3)? N

(e) [eS®dx
Need u-substitution:
u = b
du
=2 — 5
dx -

Then, substituting in u and %“

/eSIdw =




Now, substituting v = 5z back in for u

/ Stdr =
(f) [ iyde
Can use u-substitution:
u = x—1
du
bl
dx -

Then, substituting in u and du
1
d =
/a: -1 o

Now, substituting « = z — 1 back in for u

65:(:
?4-0
du = dzx

/ ! dr = In(z—-1)+C

r—1

(g) [ ze3*” dy
Need u-substitution:

u = 3z°
d
ﬁ = bz —

Then, substituting in u and %“
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Now, substituting « = 322 back in for u
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(h) [ Fpgda
Need u-substitution:

u = x+1
d
ﬁ = 322 -

(%u:xdzn



Then, substituting in » and %“
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= —In(u)+C
3

Now, substituting « = 23 + 1 back in for u
2 3
x In(z° +1)
dr = ———=+C
/ Bl 3
4. The marginal cost of a product is modeled by % = \/% where C' = 10 when x = 2. Find the

cost function.
To find the cost function, we need to integrate the marginal:

422
cw = [ amt

Need u-substitution:

u = 2341
Z—Z = 32 — d?u:ﬁdx

42° 4
o= [ zargte = [

8
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Now, substituting « = 23 + 1 back in for u
4o 8V + 1
C(x) = / ——dr = —+K
Next step is to solve for K using the fact that C' = 10 when z = 2:
8v23 + 1
= 84+ K =10
K = 2
Then
34+1
Clay = 221y



