











































































































Name:

Recitation Instructor:

Recitation Time:
Homework #5 is due at 5:00 PM on Feb. 20 in your recitation’s homework box near Cardwell 120.

1. Suppose that you run a toy factory. The total cost of producing x toys is

C(x) = 50, 000 + 2x dollars, and the total revenue generated by selling x toys

is R(x) = 10x� .0001x2 dollars.

A. Find R0
(x), and interpret its meaning.

B. Find C 0
(x), and interpret its meaning.

C. Find
d

dx
(R(x)� C(x)), and interpret its meaning.

D. When is the derivative you found in Part C positive, and when is it negative?

E. If your company wants to maximize total profits, how many toys should

they produce? What is the maximum total profit? Explain your reasoning.
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2. Suppose that a waiter brings you a cup of hot tea. Let F (t) denote the tem-

perature in degrees Fahrenheit of the tea after t minutes. Is F 0
(3) positive or

negative? Explain your answer.

3. Let W (t) denote the number of km
3
of water in Tuttle Creek Lake t years after

January 1, 2000. What does it mean if W 0
(18) = �.01 km

3
/year?

4. Find the equation of the tangent line to y = 5 cos(x) at x =
⇡

4
.

5. Let v(x) = x · sin(x).
A. Find v0(x).

B. Find v00(x). (This means the derivative of v0(x).)

C. Find v(3)(x). (This means the derivative of v00(x).)
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6. Calculate the following derivatives. You don’t need to show work, but by

writing out your work, you might make fewer mistakes.

A.
d

dw

✓
9w5/7

+ 5w + 4

sin(w) + 14w9

◆

B.
d

d✓

✓
sin(✓) · cos(✓)p

✓

◆

C.
d

dx

�
4 cos

7
(x) + 97 sec(x)� 78 tan

2
(x)

�

D.
d

dt

⇣p
t · sec(t)

⌘

E.
d

dx
(sin(x) · cos(x) · tan(x))

F.
d

d✓
sin(sin(cos(7✓)))
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x f(x) g(x) f 0
(x) g0(x)

1 3 4 1 2

2 5 7 2 6

3 12 9 8 -1

4 21 8 10 -3

7. Using the table above, calculate c0(1) if c(x) = f (g(x)).

8. Using the Quotient Rule, show that
d

d✓
cot(✓) = � csc

2
(✓).

9. Suppose that the level of carbon monoxide in a city’s air may be modeled by

the formula CO(p) =
p
.5p+ 15 parts per million when the population is p

thousand people. It is estimated that t years today, the city’s population will

be p(t) = 100+ .04t2 thousand people. At what rate will the carbon monoxide

level be changing with respect to time 5 years from now?
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