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13.) F(z)=In|l4+=z|+C

3z

19.) F(z) =% +C

31.) F(z) = 2220 4 ¢

p. 332

4.) a.) Note first that

fl0)=e%=0
Additionally,
lim, oo f(2) = limg o0 ze™ 7
=limg o 2%
==

which is an indeterminate form. So we use L’Hospital’s rule:

1

=limg o0 =

=0
Finally, since e~? is always greater than zero, if > 0 then f(z) = ze™* > 0.

b.) Since f(z) = ze™*,
fl(x) = x%e‘z + e‘m%x
=—xze ¥ +e "
=e F(—z+1)

We wish to find where

f(@) = e (—z+1) =0
Since e~* is never zero, this occurs when

rz=1
So (1,e7!) is a local maz (we can check this by taking the 2nd derivative at
x = 1, finding that (1) < 0). Note that it is greater than the endpoint at zero
or the limit as # — oo. So (1,e71) is also a global max.

Moreover, the point x = 0, y = 0 is less than any other point on the curve
(we showed in part (a) that f(x) > 0 everywhere else). So (0,0) is a global min.



c.) To find inflection points, we set the second derivative equal to zero:

() = dhl(—ae) + ()
dzx

_ —x _ (.d —x d —x
=-—xg e (fzr)e ™ + J-e
=xe ¥ —2e7"
=(x—2)e*=
Since e~ " is never zero, this occurs when
r=2

It is clear that the sign of f” changes from negative to positive at z = 2.
So (2,2e72) is an inflection point.

d.) See graph page

p- 358
69.) If the endpoints are the same, the area under the curve is zero. So
f; cos(322) =0

74.) Geometrically, f02 22dx is the area under the curve from z = 0 to x = 2.

Meanwhile, fol 22dz is the area under the curve from x = 0 to z = 2. Subtract-
ing the latter from the former leaves the area from z = 1 to x = 2, which is
expressed as f12 x2dz. This shows that

ff x?dr = f02 x?dr — fol r2dx
Additionally, we know that f: =— /. So

- fol x?dr = flo r%dx
and therefore

zédr = | x*dr + [, x°dx
[ wtde = [ a?de + [ 2



y = fox(l +ut)du

Let us call f(u) = 1+ u* Then, by the fundamental theorem of calculus
(since f(u) is continuous and differentiable everywhere)

wy=rfz)=1+2"
15.) Recall that Leibniz Rule states that

LM p(tydt = flh()h (x)

— flg(@)lg' (x)
In our case,
fO)y=1+t¢
g(xz) =0
h(z) = 3x

Plugging into Leibniz Rule,

4 (ST 4 tydt = f[32]3 — f[0] -0
=(1+3z)3

6.) In this case, we again use Leibniz Rule with

) =t -1
g(x) =
h(z) =2z —1

So

JE2 = 1)dt = f[2a — 1)2 = f[0]0
= (22 —1)2 —1)2

fQE_md T—le'
—f% dx—f “=dx

—f2x2dx—ffdx
-2x2—§x2 +C

Cﬂ\l\')
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