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9

¥ = 2x? + 5x - 6 (This has the thin line.)

g = x*+3x + 2 (This has the thick line.)

, T T Reker o exomples

where & and

are NoOT- given.

22+ 5x - 6 = x24+3x + 2, Solution is: —4,2
The points of intersection are -4 and 2.
(TOP)-(Bottom)

(x2+3x+2) —(2x2+5x-6) = —x2—2x+8

j(—x2 2x+8)dx— 36 «-—"'lmg s ¥he so\,w\-un

4 ouk o must
E R R i

(10) * it vhmermhok

y=x3=3x F(a)~ F‘a‘ﬁ )'

y =22

- y i | Refer T ehamples
wheve o and b
are NOT given.

L X

- 3x = 2x%, Solution is: 3,0,-1
The points of intersection are -1,0 and 3.
AREA 1: (TOP)-(Bottom) over the interval [-1, 0]
(x* ~3x) —(2x2) = x? —2x2 - 3x
9 4 [
k4 243 3¢
(3 —2x% - 3x)dx - SR
] e

33
Area1= T =0.58333

-]

AREA 2: (TOP)-(Bottom) over the interval [0, 3]
(2x%) —(x* = 3x) = 3x+ W2 — x3 "

3 3 X4
[are2e—xyax TR T l
2 2 3 °
Area2= £ =11.25

Total AREA =( AREA 1) + (AREA 2)

L+4% = 111,833



(1

Profit = Revenue - Cost

P(x) = (28x) — (x® = 6x2 + 13x+ 15) = —x® + 6x2 + 15— 15

First Derivative:

L (x> +6x2+ 155~ 15) = —3x2 + 12x + 15

Find the critical numbers. (The domain of a polynomial function is all real numbers, so at any value where
the first derivative equals to zero that value will be a critical number.)

-3x2+ 12x+ 15 = 0, Solution is: -1,5

“3(x*-4x~5) = 0;-3(x-5)(x-1) =0

Note that the interval specified is concerned only with values over the interval [0, 8].
Therefore, the critical number -1 must be excluded because it is not within the given interval.
Now, for example, if the interval was [-2,9) both critical numbers would be used.

Plug the critical number 5 and the endpoints into the equation P(x) = —x* + 6x2 + 15x — 15.

Assuming profit is in units of ten dollars,
The profitis $ 850 when 5 units are produced.

(12) Read the text covering section 6.1.

(13)

We know that x = 1, so what is y equal to?

y=AR1)=[41)}-5(1)2+9(1)+ 7] = 15

So we know know that the tagent line will touch the function only at the point (1, 15).

Now we need to determine the slope. First find the first derivative so that we can determine the

slope to the curve when x = 1.

The first derivative: 4 [4(x)* - 5(x)? + 9(x) + 7] = [12x2 ~ 10x + 9]

The first derivative evaluated when x = 1: f'(1) = [12(1)2 - 10(1) + 9] = 11.

It was evaluated at 1, because we want to know the slope of the tangent line when x specifically is 1.
Also note that at the point the function must be in an increasing direction, because the slope is positive.

Now use one of the equations to find the equation of a line using the slope=11 and point (1,15).
Your answer should be yr,, = 11x + 4.

[ y 30'[
ol £G4 Sx*+9x 3
24T
il K yzihn+4
| Y (note ¥ha ¥ s\e\u)
18T
16T
ot K,
107
ot
e

4.'\ Y-o'-\krup\- (b)) for Hn {—anguﬂ- lwm.

| 4(5 i =°'5 gl ,1.5 ﬁlz

| 1

i 8T

| P b

(14) Refer to lecture notes, textbook (section 3.4 example 5 pg. 186), ect. Your final answer should be f'(x) = 2x- 3.

2



(15)

fix)=-3x*+8x*+5

a. The domain of the function is all real numbers b/c it is a polynomial.

b. There are not vertical asymptotes b/c it is defined for all values of x.

¢. There is not a horizontal asympotes, b/c the limit as x approahes infinity does not exist.

d. The first derivative: 4-(—3x* + 8x3 + 5) = 24x2 — 12x% = (-12)(x?)(x - 2)

e. The critical numbers are when the polynomial equals to zero, b/c where the first derivative

does not exist does not apply b/c the domain of the polynomial is all real number.

—12x3 + 24x2 = (-12)(x2)(x - 2) = 0, Solution is: 0,2

The critical numbers are 0 and 2.

Intervals: (~0,0)(0,2)(2, )

Test for the interval (~w,0) using x=-3:-12(~3)3 + 24(~3)2 = 540 (+)

The slope of any tangent line in this interval is positive therefore the function is increasing.

Test for the interval (0,2) using x = 1:-12(1)% + 24(1)2 = 12 (+)

The siope of any tangent line in this interval is positive therefore the function is increasing.

Test for the interval (2,0) using x = 15: —12(15)? + 24(15)2 = -35100 (=)

The slope of any tangent line in this interval is negative theretore the function is decreasing.

f. (—e0, 2) Remember the function is continuous at x = 0. Compare this to problem #1 and other previous examples.
g. (2,)

h. The second derivative: f'(x) = - (-12x> + 24x?) = 48x — 36x2 = (—-12)(x)(3x — 4)

Find where it equals to zero: (- 12)(x)(3x 4) = 0, Solution is: 0, + < These values at this step does not guarantee x -values
for point(s) of inflection.

Intervals: (-, 0)(0, i)(%,oo)

Test for the interval (-e,0) using x= -3:(~12)(=3)(3(=3) = 4) = — 468 (=)

The function is concave down.

Test for the interval (0, 3) using x = 1:(-12)(H)BM -4) = 12 (+)

The function is concave up.

Test for the interval (£, ) using x = 3: (-12)(3)(3(3) - 4) = - 180 ( —)

The function is concave down.

Note that the function does change concavity at the values 0 and 4

i. (0,%)

j (=,0) and (£}, because these intervals are not side by side to be considered continous over one large
combined interval and in each of these intervals the function is concave up {period).

k. The points of inflection are (0,5) and (£, 3L).

Note to obtain the corresponding values for y, you must plug in the relevant values of x into the original function
which represents y.

A0) = =3(0)* +8(0)*+5 =5

A3 =34y +8(4)0+5=2

(16) In(12*) = In(e*?)
xIn(12) = (x - 9)Ine
xIn(12) = x-9
xIn(12) -x = -9
x(In(12)-1) = -9

-9 _ 9 _ _
TS R Ty R 6.0610

(17) -(19) Refer to tests, handouts, quizzes, and text and Coursecompass.



