Business Calculus (MATH 2350) Name (Print):
Summer 2018
Thursday, 05/31/2018

Quiz 3: Section 11.2,11.3 Score: / 100

Section 11.2
L. Let f(z) = 9¢® + 2°. Find the derivative f'(x).

d ,
Using the linearity of the derivative, the power rule, and the fact that —e* = €, we yield
€

f(x) = 9" + 5z

2. Let f(z) = In(2%) + 32% 4 80. Find the derivative f'(z).

Hint: logy(z"™) = nlogy(z).

First, we re-write f(z) by using the property of logarithms given in the hint. This gives

f(z) = 6ln(x) + 323 + 80.

X . . d 1 .
Now, using the linearity of the derivative, the power rule, and the fact that —In(x) = —, we yield

f'(z) = o + 922

x
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3. Let f(z) = 3z + In(3x) 4+ ¢*™. Find the derivative f(x).

Hint: " = e"e! and logy(rt) = logy(r) + logy(t).

gives

d
—e® = €%, we yield
dx

First, we re-write f(x) by using the properties of logarithms and exponents given in the hint. This

f(z) =324+ In(3) + In(z) + e3e”.
1

d
Now, using the linearity of the derivative, the power rule, and the fact that —In(z) = — and
x

dx

1 1
fllx) =34+ =+ e’ =3+ = 4+ 77,
xr X
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Section 11.3
1. Let f(z) = 32"¢® Find the derivative f'(z).

Let g(z) = 32* and let h(z) = e®. Then, f(z) = g(z)h(x), and we may apply the product rule to
obtain
fi(a) = g'(@)h(x) + g(x) (z).

Calculating, we obtain that ¢'(z) = 122° and A'(z) = €*. Thus, we yield that

f(x) = 1223e® + 3z%€®.

1 x
2. |15 points | Let f(z) = 1tex Find the derivative f’(x).

Let g(x) = 1+ ¢€” and let h(z) =1 — x. Then, f(z) = Zéxg, and we may apply the quotient rule
x
to obtain /()b () ()
g (z)h(x) — g(x)h (z
fi(a) = :
(h(x))?

Calculating, we obtain that ¢’(z) = e” and h/(xz) = —1. Thus, we yield that

g el —x) = (=1)(1+e")
f (.T) - (1 o 35)2

If we wish to simplify this (which you are not required to do for full credit), we obtain

o ef(l—x)+ (1+e") e —ze”+1
fiz) = (1—z)2 - (1—2)2 °
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2
2
3. Let f(x) = 222-:_ - Find the derivative f'(x).

Let g(z) = 22 + 2 and let h(z) = 22>+ z. Then, f(z) = Zgi;, and we may apply the quotient rule
to obtain /(2)h(z) (o) ()
g (z)h(z) — g(x)h (z
fl@) = :
(h(z))>

Calculating, we obtain that ¢'(z) = 2z and h'(z) = 42 + 1. Thus, we yield that

(27)(22%2 + ) — (22 +2)(4x + 1)
(222 4 x)?

fl@) =
If we wish to simplify this (which you are not required to do for full credit), we obtain

, _w2—8a:—2
T =aeap
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(234922 +4)(2* + 22 + 2+ 1)
(% +1)

4. |10 points (bonus) | Let f(z) = . Find the derivative f'(z).

Let g(z) = ii9 and let h(z) = 2° 4+ 1. Then, f(z) = ZE:E;, and we may apply the quotient rule to
x
S (@)h(z) = (@) @)
g (x)h(x) — g(z)h/(x
fl(z) = .
(@) (@)

To compute f’(z), we require the derivatives of g(x) and h(z). We can see that h'(z) = 2x by using
the power rule, but ¢'(z) would either require a lenghty expansion or the use of the product rule,
which is much more desirable.

Let ¢(z) = 2° 4+ 922 +4 and I(z) = 2* + 23+ 2+ 1. Then, g(z) = q(z)l(z), and we may use the chain
rule to obtain ¢'(x) = ¢/(2)l(z) +q(z)l'(x). Calculating, ¢ (z) = 32° +18z and I'(x) = 423 + 32> +1.
Thus, we yield that

g () = 322+ 18z) (2 + 2® + 2 4+ 1) + (23 + 922 + 4) (423 + 32° + 1).
This then allows us to reach our final answer, which is given by

ooy Ba2 4+ 18z) (et + 28 + x4+ 1) + (2% + 927 + 4) (4a® + 32 + 1) (2 + 1)
f (ZC) - (xQ o 1)2

(2% 4+ 922 + 4) (2% + 23 + 2 + 1)(22)
(332 + 1)2

If we wish to simplify this (which you are not required to do for full credit), we obtain

52 + 4027 + 3425 + 702° 4 592" + 202° + 382% 4 10z + 4
- (LEQ + 1)2

f'(@)




