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Homework 5 solutions

Math 151, Applied Calculus, Spring 2018
Section 3.1 —10,11,17,23,26,28,43,44,60,73,77

10.
11.
17.

23.

26.

28.

43.

44.

60.
73.

7.

fl(z) = —4x—>,
y' = 1822 + 8z — 2.
f'(z) =6.127"1,
dz
— = 2t
dt
5 7
/ — 15t4 _ _t—1/2 -
4 2 72
6 2
/

f(5) = 625em. f'(t) = —6t so we have f'(5) = —30cm/year In the year 2010, the sand dune will be
625 cm high and eroding at a rate of 30 centimeters per year.
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Equation of tangent line is y = —2t + 16 Use desmos to sketch.

Relative rate of change

(a) R(p) = pg = p(300 — p) = 300p — p* (b) R'(p) = 300 — 6p so R(10) = 240. This means that
revenues are increasing at a rate of $240 per price increase when the price is $10.

(a) C'(q) = 0.08(3¢*) +75 (b) C(50) = $675 per iterm. Thus at ¢ = 50 costs will increase by $675
for one additional product produced.

Section 3.2 — 1,6,7,15,18,31,40,44,49,52
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(a) P(12) ~ 13,394. There are 13,394 fish in the area after 12 months. (b) P'(12) ~ 8037 fish/month.
The population is growing at a rate of approximately 8037 fish per month.

f(2) = 6065 If the product sells for $2, then 6065 units can be sold. f’(2) = —1516. Thus, at a price
of $2, a $1 increase in price results in a decrease in quantity sold of about 1516 units.



49. C'(50) =~ 1365 C’'(50) =~ 18.27. Tt costs about $18.27 to produce an additional unit when the
production level is 50 units.

52. The population in the US was growing faster because the rate of change of the US population in
2009 is 2.979 million people per year and for Mexico the rate of change is 1.247 million people per
year.

Section 3.3 —2,8,13,18,24,35,36,37

2. ¢'(x) =7(42% + 1)(8x)

8. 1y = —382 )
2v/s3 + 1
dy 5t
13. Yo
dt 5t + 1
e—$
18. =
6x
24. =
F'@) = 5o

35. f(2) = 1s0(2,1) is a point on the tangent line. f’(z) = 3(x — 1)? so the slope is f/(2) = 3 so the
equation is y — 1 = 3(x — 2).

dB '
36. (a) o= Pl1+ fm In <1 + 18—0 . This tells us how fast the amount of money in the bank is
changing with respect to time for fixed initial investment P and interest rate r.
dB T
(b) o= Pt (1 + ﬁ) 100° This indicates how fast the amount of money changes with respect
r

to the interest rate r , assuming fixed initial investment P and time ¢.

36. Marginal revenue is obtained by taking a derivative of the total revenue. At ¢ = 10, Marginal revenue
= $0.2/unit. .

Section 3.4 — 5,9,13,19,23,29,42,44,45
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29. f'(z) = (az)(e7®*(=b)) + (a)e b=,

42. q(10) ~ 2247, ¢'(10) = —400e %% ~ —180 This means that at a price of $10, a $1 increase in price
will result in a decrease in quantity demanded by 180 units.
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45.

(a) R(p) = p-1000e~%9%  (b) R'(p) = 1000e292P +1000pe="%% (c) R'(10) =~ 665. a one dollar
increase in price over $10 will generate about $655 in additional revenue.

(a) f(140) = 15,000 says that 15,000 skateboards are sold when the cost is $140 per board. f’(140) =
—100 means that if the price is increased from $140, roughly speaking, every dollar of increase will

decrease the total sales by 100 boards

dR d d .
(b)d—p = d—p(p rq) = d—p(p - f(p)) = f(p) + pf'(p) so R'(140) = f(140) + 140f'(140) = 1000. This
means that the revenue will increase by about $1000 if the price is raised by $1.



