Assignment 7 (SOLUTION from Textbook Manual Solution)
Text: Calculus for the Life Sciences, S. Schreiber, K. Smith and W. Getz, Wiley, 2014

Section 3.6

1. f'(z) :EI—:re‘ (1 — x)e ", thus
f(z) = (=)e™ = (1 —z)e™™ = (z — 2)e™".

11. f(w) = (1 + w)~ !, so we get f’{w} =
(=11 +w) 2 and f(w) =2(1 +w)™

27. fllz) = e —ze ™ = (1 —x)e ", and
flz) = —e"—(l—z)e™" = (x—2)e". Now
f'(z) = 0 when = = 1; checking the sign of
f" gives that f is increasing on (—oo, 1), and
decreasing on (1,00). f"(z) = (z — 2)e ",
thus f is concave down on (—oo, 2) and con-
cave up on (2, 00). The inflection point is at

r=2

29. f'(z) = (1+z—=)/(1+x)* = 1/(1+z)°
f"(z) = =2/(1 + z)®. The function is
not defined at = = —1. Now f'(z) # 0;

checking the sign of f’ gives that f is in-
creasing on (—oo,—1) and (—1,00). Also,
f"(x) = =2/(1 + )3, thus f is concave up
on (—oc, —1) and concave down on (—1, 00).
There is no inflection point.

48, If the function is prices, then the deriva-
tive is positive (they are rising), but the sec-
ond derivative would be smaller if the law is
passed.

49. a. It seems the function is concave
up on (1980, 1987) and concave down on
(1987,1995).

b. It means that the spread of the epi-
demie is slowing.
Section 4.2
G. f'(x) = 6— 2, thus the only eritical point
isatx=3; f >0forz < 3 and " < 0 for
x > 3, thus f(z) has a local (and global)
maximum at x = 3.

7. f'(t) = 2te™t — %t = t(2 — t)e~*. The
critical points are t = 0 and t = 2. f/ < 0
fort < 0andt>2and f" =0for 0 <& < 2.
Thus t = 0 15 a loeal minimum and ¢ = 2 is
a local maximum.
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12. y' = (2t — 2)et =2+, The only ecritical
pointist=1. ¥ <0 whent < 1andy =0
when t = 1. Thus t = 1 is a loeal minimum.

13. ¢ = —12 — 92 + 32* = 3(x + 1)(z — 4).

The eritical points are at * = —1 and x = 4.
y' = —9+6x; y'(—1) = —15 and y"(4) = 15
thus = —1 is a local maximum and x = 4

is a local minimum.



