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1. Use the graph of y = f(x) to estimate the
answer to the following questions.

a. Find the local extreme values and where
they occur.  pvp: =2 o X= Z_ Féo)
. __2__ et x= O
b. For what values of x is f'(x) > 0?
Fodisine (-, 0) (2%
c. For what values of x is f'(x) < 0?
fx)is dec  (0,2)
d. For what values of x is f'(x) > 07 _
$ (X\ is Concave UP . (") m) [- 4. 4] by [-3.3]
e. For what values of x is f'(x) < 07?

5 (x\ is concave down (=09, 1
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2. Fory = x*-72x%-17, use analytic methods to
find the exact mtervals on which the function is

a. mcreasmg b. decreasing
l! ) >0 f&<o

C. concave up d. concave down
00 »e Etdo

Then find any
e. local extreme values, f. inflection goints.
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3. The derivative of a functionis f/ (xX) = (x - 1)* (x+3)
Find the value of X at each point where f'has a

a) Local maximum{“()-yb) local minimum, or
¢) point of inflection Sign change  _\
af"(x)’-o Sgn c'\ﬁl\sc

F'(ﬂ"- &-(7; (x+ %) o
O=Kx-*"(x+3) . S 3ea 1 (1, 0
- y D L )

X=1 Y=-2 5 — +

o N0 ax
b at x=-3

F 6= (x- IO (x+3) 20D €1
RN + @%re) (x=1)
XL+ + 2> - 2xalex =
O = 32+ 2x -5 sl2
Sf-l-‘Sx -3x - & -~
X (3 x+5) -1(38)

O - (‘5\(-\‘3\(&-!\
Axt5=0 x=|\

3\6:5 . o 5aa(-2 1) (),
x="% f,(a-;';f‘“'\g'i r—
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aceur g
ot X=7 3
and X=|
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4. The derivative of a functionis g’(x) = 4x + 1 and the
graph of g passes through the point P (5, 3). Find g(x).

Xy

3’()0 = Yyql

- Ax" C
g G t X+

&Y= Mx*
J T

9x) = 2 x* +Ix+C
2 =9 (8) +1(3) 0

3 2 50+5 +C
= 5530
~52:=C
YS(x\"— 2%+ x-%z\
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Lol
You are planning to make an open rectangular box from
a 12-by 14- cm piece of cardboard by cutting congruent squares

from the corners and folding up the sides.
a) Write a single vanable funcnon you would use to maximize the volume.

you can make this way?
c) What 1s the largest volume?

S V=LwH "N

x0 O V" (l‘).-‘).x)(l'-l-?.x) (x)
no = |63 x- ').?X"-l"h?"'"’x

Demain (0,0 \/= L2 -5+ %

14

I@V'(XY- 123 - |04 x+ 168

® Lind zeve betwern (0,6)
Nas\b ¥ 2 21475 em
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6. Assume that fis continuouson [-4, 4] and differentiable on (-4, 4).
X -4 -3 [-2 |-1 0 1 2 3 1
f'(x) | 74 39 10 |-6 ([-14 |-12 |0 22 55

-+ Cx

7
a) Estimate w%eclfz f 1s increasing, decreasing, and has local extrema.
tr\% D
¢ As KO 0
L6 " 2!
e

dec. (-18,2)
local M X= 2
lbco.‘ Mmax X = -8
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7. Let fix) = x* + ax®. What is the value of g if
a) f has a local minimum at x = 4?
b) f has a point of inflection at x = 6?

CYP - <
= +AX £ '24M
-F\(Y) X-, ) 'p'(’d':%x“FQGX
a) £1x): 2% +2ax% ® ,
N £6= bx+2a
O =3 %x"+2ax
0=3(4y¥+2ald) 0% bxt2a
O =48 +Ra 0= elor+2a
-Ra = 4 - A+ 2
Ze iy 03
&: - -JA = 3
n- 32
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8. Find the linearization L (x) of f(x) = 3x — % at x=2.
Toa=2
LD = Flad + £6) (x-a)
Fo+ F2) (- £GR3Q)-5
L(x): Uy 7 (x-2) W (o-%'(
2 2 L
L(x) ) ity
=5.943.5 (x-2) | &b
i
haed £(x)= 3x- % 1

Fex) = 3% 2x'1\‘
£60)= 3 e . %!
FOO~ 344 x7°

F 3*;{5
Fo): 3+ 5
1*%

33
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9. Let y=x°-3x
a) Finddy and  b)estimate dy forx=2 and dx=0.05

‘JH = 3)(2"3

- 6 i
< 15=L’—5 -3 dx g‘j = (32 ) ('09
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10. Lety=1In(5x-2)

o’s .5
~2

- OX-
Cdﬁ ‘Sx-?. &

a) Finddy and  b)estimate dy forx=2 and dx=0.03

@ _ 5 .03)
[&5 ) ‘5(1\-1_'(
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11. The base of a pyramid-shaped tank is a square with sides of length
12 feet, and the vertex of the pyramid 1s 10 feet above the base. The
tank 1s filled to a depth of 4 feet, and water is flowing into the tank at the

rate of 2 cubic feet per minute. Find the rate of change of the depth of
. - - —_———————
water in the tank

(Hint: The volume of a pyramid 1s given by = %Bh . where B 1s the
base area and h is the height of the pyramid.) .
into Find
v @
e o de 1

PTCTS at
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12.

Two cars are approaching an intersection along roads that
make a 90” angle. The first car 1s 100 teet from the intersection
and 1s traveling at a rate of 30 feet per second. The second car1s

150 feet from the intersection and 1s traveling at a rate of 40 feet
per second. Find the rate of change of the distance between the

cars.
LNo DT vxed
3o AD T w2
I =P x B dt 1])')_(’--&3‘
xmt dx dy
%Z = 20k jse. -A—E-. Xdevyde
dt UK g
‘1.2 _ oo (=30« 150 (-42)
de ~ ’
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— 9000

0\§325

(* = 49,922 P& fer
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