MATH 122: Calculus IT
Some Notes on Assignment 9

I: Section 6.3: 37, 47, 54

Exercise 37 : For f(x) = ze®, the product rule gives f/'(z) = le® + ze® = (1 4+ z)e” and f’(z) =
le* 4+ (14+x)e” = (2+x)e®. Since e” is positive for all z, the sign of the first derivative is the sign of 1+«
and the sign of the second derivative is the sign of 2 + z. Thus f’ is negative for x < —1 and positive
for x > —1. There is a relative minimum at = —1 where the value of the function f is —le™ = ’71
The second derivative f” is negative for x < —2 and positive for x > —2. There is a point of inflection
on the graph of f at (-2, f(—2)) = (-2, ;2) where the graph changes concavity from negative to positive.
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Exercise 37: Graph of ze®

Exercise 47: h(z) = 79.041 + 6.39x — €3-26170-993% hag p/(x) = 6.39 + 0.9937¢3-26170:993% apq

h”(m) _ 7.98604963'26170'9931.

(a) Height at age 1 = h(1) = 75.771 cm and rate of growth = h/(1) = 15.982 em/yr.

(b) h”(x) is negative for all x so rate of growth is always decreasing. It is largest at x = 1/4 year = 3
months and smallest at x = 6 years.

Exercise 54: Revenue R(z) = (demand)(price) = xpoe™** so R'(x) = poe (1 — ax) which switches
from positive to negative at z = % We maximize revenue when = = % where p = poe~! = Po. For

po = 300, this is about $110.36. The maximum revenue would be $15000e~! ~ $5518.19
II: Section 6.4: 19, 25, 31

Exercise 19: Let u =1+ 2cosx so du = —2sin z dx and %du =sinx dx. Then
3sinx
—fdu——1n|u|—|—C——ln|1+2(zosx|+C
1+2cosa:

Exercise 25: Write the integral as [ CO;,””/;/S dz = [(cot x1/3)z=2/3 dx. Note that (1;1/3)' = 2272/3 and
Jeotudu = [ dy = In|sinu| + C. Let u = 2'/3 so 3du = 27%3dz. Then [(cotz'/?)z=%/3 dz =

3 [cotudu=3In|sinu| +C = 3In|sinz'/3|+ C

Exercise 31: [ €52y — [losit® gy — [ _L__ s’z gy [ g0 gin ada = In | csc z—cot x| +-cos z+C
sin T sin @ sin T sin

ITI: Section 6.5: 1, 8, 17

Exercise 1: Let f(x) =7%. Thenln f(z) =In7" = x1In7 so f(r)) =In7 and hence f'(z) = (In7)f(x) =
(In7)7*.

Exercise 8: Let f(x) = 32-7" 50In f(z) = (2—2%)In3 and J}l((j)) = (—2ln3)zand f'(z) = (-21n 3)x32*‘/""2

Exercise 17: Since e is a constant, we can use the Power Rule on the first term. The derivative of
¢ + e is ex® ! + e”.



