Answer keys —these are not complete solutions

1 Domain of e” is R, range of e” is y > 0, x intercept is none, y intercept is
(0,1)

Domain of Inz is 2 > 0, range of Inx is R, x intercept is (1,0), y intercept
is none.

Their graphs can be found on the textbook. They are symmetric about the
line y = x because they are inverse to each other.

(x—1D(x+1)=¢?

r —1=e¢
22 =1+¢2
=441+ e2

However, x — 1 > 0 so the only solution is

z=vV1+e?
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one antiderivative is

dz = 0.52+0.5%x0.51n |22+3|4+C = 0.52+0.251n |22 +3|+C

(2t — 1)101
202
definite integral is
1101 (75)101 1 5101
202 202 202 202

v(t)=19'(t) =6t—5

units are centimeters per second.

alt)=9y" =6

units are centimeters per second squared

y=(t—2)(3t+1)

sot=2
5 y is a parabola that opens downward. Its x intercepts are x = 5 and
T=-3

y=—a+20+15=—-2+2r - 1+16=—(z— 1)+ 16

So y has vertex at (1,16). The vertex is the highest point on the parabola. For
a general parabola
y=az’ +bx+c

iis vertex is the point (2a ,C— %). Maybe you should memorize this general
formual if you are not comfortable with completing the squres method above.

The graph of the parabola in question can be obtained by reflecting the
graph of y = z2 about the x axis to get y = —22, then shift the latter graph
one unit to the right and then 16 units upward. Notice that the graph is alwasy
above the x axis on the inverval [—3,5]. So area is just equal to the definitne

integral.

5
/ (—2% + 22 + 15)dx = 85.33334
-3

Average value is the integral divided by the length of the interval, so it is

85.3334
8




This means that definite integral gives another way of finding average. Arith-
meitc only allows one to compute the average of 2, 3, or finintely many numbers.
6 by the product rule

Y=e"-2+n)e*=1-2-2)e " =(-1-2) "
when z =0
y'(0)=—1

so the tangent line is
y—2=—(z-0)

In order for the derivative to be zero, —1 — & must be zero because the other
factor, e™* is positive. So the only horizontal tangent occurs when =z = —1.
Apparently this this related to local extrtrema or absolute extrema.



