Assignment 8 (SOLUTION from Textbook Manual Solution)
Text: Calculus for the Life Sciences, S. Schreiber, K. Smith and W. Getz, Wiley, 2014

Section 4.1

2. The function is defined and continuous ev-
erywhere, thus there are no vertical asymp-
totes. lim (2°+5z—3) = lim z(z+5)—

r—+oo r—4+oo

7. The function is defined and continu-

ous everywhere, thus there are no vertical

asymptotes. lim (—12r — 922 /2 + ) =

=00
400, so there are no horizontal asymptotes.
lim y/z= lim (2*—-9x/2—12) =, so
r—doo ,T,I'/J r—34oo ( j } ’

there are no linear asymptotes. 3 = —12 —
Or+3z? = 3(z—4)(z+1), y" = —9+6z. The
function is decreasing when ¢ < 0, i.e. when
—1 < 2 < 4 and increasing when 3" = 0, Le.
when ¢ < —1 and = = 4; it is concave up
when y” > 0, i.e. when » > 3/2 and concave
down when y" < 0, i.e. when z < 3/2; there
is an inflection point at = = 3/2.
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11. The function is defined and continu-
ous everywhere, thus there are no vertical



Assignment 8 (SOLUTION from Textbook Manual Solution)
Text: Calculus for the Life Sciences, S. Schreiber, K. Smith and W. Getz, Wiley, 2014

asymptotes. lim (z — %) = Foo, so there

T—3Z4oo

are no horizontal asymptotes. lili] ylo =

lim (1 — z%) = —o0, so there are no linear
E—3 =00
asymptotes. v’ = 1 — 32%, v’ = —62. The

function is decreasing when ¢ < 0, i.e. when
T < —1;’\/5 and ¢ > ][\/g and inecreasing
when ¢ > 0, i.e. when —1//3 < 2 < 1/4/3;
it is concave up when y” = 0, i.e. when
r < 0 and concave down when y” < 0, ie.
when x = 0; there is an inflection point at
r=10.
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Section 4.2
17. f'(x) = 2z — 4; the only eritical point
is x = 2, which is inside the given interval.

f(0) =2, f(3) = —1 and f(2) = —2. Thus

on [0,3], the global minimum is f = —2 at
r = 2 and the global maximum is f = 2 at
x = 0.

18. f'(x) = 3x? — 12; the critical points are
r = —2 and r = 2, both inside the given in-
terval. f(—3) =11, f(3) = -7, f(2) = —14
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and f(—2) = 18. Thus on [—3, 3], the global
minimum is f = —14 at x = 2 and the global
maximum is [ = 18 at z = —2.

20. f'(z) = e ™ —ze* = (1 —x)e*; the
only critical point is 2 = 1 which is inside the
given interval. f(0) =0, f(100) = 100/e'",
and f(1) = 1/e. Thus on [0,100], the global
minimum is f = 0 at x = 0 and the global
maximum is f = 1/e at x = 1.

22. f'(z) = 32® — 12; critical point on
(0,00) is = 2. lim (2° — 122 + 2) = oo,

T—300
lim+ (z* — 122 + 2) = 2. This implies that
z—0
the global minimum is f = —14 at z = 2

and there is no global maximum.
24, fllz) = e —xe™™ = (1 —x)e *; the

only critical point is x = 1. lim (ze ™) =0
T—oo

and lim (ze ™) = —oo, thus the global max-
T30

imum is f = 1/e at x = 1 and there is no
global minimum.

Section 4.3

25. a. Using the notations and results of
Example 4, if the doubling time is T,
then a = In2/T, and if the half life is
S, then b = In(1/2)/5. Thus V(t) =
0.44(0.9973¢M1/2)/6248 1 () 0p27eIn2/29) =
0.4388¢ "1 4 0.0012™ 2,

b_ 1.»’r — —U.[ILISTE_D'““' + G.GUDQQED'QS"]E,_
thus V' = 0 at ¢ = 14.697 days.

c. The model overestimates the time by
about a day.

Section 5.1
3. We obtain F(z) = 2% + 3z + C, because
F'(z) = 2z + 3 by the power rule.



