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CHAPTER 3

FREE-RESPONSE QUESTION

Solution

Possible points

(a)

Given: fl-3) = 32 and f[3) = 40
f(x)=-2(x +2)x - 1P = -2x* +6x -4

f(x)=-6x" +6=-6(x*-1}=0,50 x =41,

-3<x<-1

-lex<1

1<x<3

f'(x) |fPositive

Negative

Positive

f(x) | Decreasing

Increasing

Decreasing

f(x)
x=11
answer
andreason

f(1}=0; f(-1)=-8

Therefore in the open interval (-3, 3), the relative
maximum for flx) occurs at the point (1, 0) and the relative
minimum for fix) occurs at the point (-1, -8).

2, 1: reasoning
|1 (-1,8)

1:
2:
{1:

(b} | For g(x) = |flx}|, the relative maximum will occur at the
point (-1, 8). All values of the new function g(x) are made
positive with the application of the absolute value to flx),
and the relative minimum of flx) becomes a relative

maximum for gi{x).

(©) 2x*+6x-4, x<-2 X=-2

2x3_6x+4,
-6x%+6, x<-=2
6x2-6, x>-2.

g'(x) is not defined at x = -2 because lin}_ g'(x)=-18

reasocn

Since g(x) ={
X>-2

| then g'(x}= {

and lin;* g'{x)=18. A sharp turn occurs at x = -2 on the

graph.

f'{x)=0
interval
and reason

(d) | Since g"(x)=12x=0 atx=0and g°(x)is not defined at 1:
x = -2, the inflection points occur at x = 0 and x = -2, 2:

Therefore

Interval | -3 <x<-2 2<x<0 0<x<3

g'ix}=-12x | g'(x}=12x g'(x)=12x

Sign of | Positive Paositive

g'(x)

Negative

glx) Concaveup | Concave down | Concave up

and g(x) is concave down in the open interval (-2, 0).

U
)
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FREE-RESPONSE QUESTION

DIFFERENTIATICON

N
o

103

the area of 1 of the triangle.

A=lpe L
4 2
s,
dA _ [fr_r)gz 2~ 3776 0182 cm?/sec
dt 2 dt 3z 67

Solution Possible points
[a) A = —FE-]"E : d_A
2 2: dt
dA __ dr 1: answer
—_—=ar—
dt dt ,
1= 3:rE = a_1 = 0.106 cr/sec
dt  dt 3m
)| p=ar+2r 1 dp
i =7
D _(r42)% 222 0546 cmisec 2 dt
dt dt 3= 1: answer
(© A= lbase x height = 1(21"]1“ =r? 1: aa
2 2 2: dt
dA _5p 8 8 2 0637 cm?/sec 1: answer
dt dt 3= =&
(d) | A=areaof 1 of the circle minus 1. dA
2:3°  dt

1: answer

1: {units for a, b, ¢, and d

(a), (b), (c), (d) (Calculus for AP 1st ed. pages 188-193; EU 2.3; LO 2.3C; EK 2.3C2; MPAC
2,3,4,5)
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