
Math 211 Su24 CoC R Erickson,8 0 K E Y

8 0
TEST 3: (ch 3} Name

Show all work for FUll credit. No Calculators needed on this test.

(opts) Find the absolue maximum and minimum values of the tunetion

f(x) = x3 - 3x2 + 1

z

= 3 x ( x - 2 )

? Set f 'ex)=o de cr i t ical  (candidate) points

f ' = 0  i f  8 = 0  a  x = 2

?  Tes t  f " ( x )  =  6x -6

" f f "  (0)  =-6)?  m a x  @  x = 0

( "  (2 )76127-6
12-6

=  6  ?  m i n  @ x = 2

? Values:
+(0)=03-3-0+1=1
+(2 )=23-3 -22+1=8-12+1=-3

? endports:

+(4)+413-3-143 +1 =64-4871=17
? Absol te e x t r e m e

m a x = 1 7 @ x = 4 1 m i n = - 3 @ x = 2 Page 1 of 9
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Math 211 Su24 CoC R Erickson
TEST 3: {ch 3}

Name KEY

(10 pts) Suppose that 0) = -3 and f(x) 5 5 for all values of x. How large can f (2)
possibly be? m=5 (max slope)

( f ( x ) = 5 x - 3

f '  = 5

f ( x=2 )  =5 -2 -3
= 1 0 - 3

sepo ( 7 )

Consider a slape-field... The highest trajecery

is  a  s t ra ight  l ine  o f  s lace 5

P a g e  2  o f  9



Math 211 Su24 CoC R Erickson
TEST 3: {ch 3} Name

(10pts) Answer the following by observation:

(a) The open intervals on which f is increasing.
(b) The open intervals on which fis decreasing.
(c) The open intervals on which f is concave upward.
(d) The open intervals on which f is concave downward.
(e) The coordinates of the points of inflection.

5

4

3

2

0

2 (a) (0, 1), (3,5), (5, 7)

2  ( b ) (1,3),)

2 (c) (2,4), (5,7) CC. up.

2 (0) (0,2) , (4,5) c-c-down

2 (e) pt (2,2), pt (4,3), pt (5,4)

KEY

2 3 4 5 6 °

I. Pts.

P a g e  3  o f  9



Math 211 Su24 CoC R Erickson K E V
TEST 3: (ch 3} Name

2. (10pts) Find the horizontal and vertical asymptotes of the graph of the function

12x2 + 1
f (x) =

3x - 5

Hint: For HA(s) divide both numerator and denominator by x

(1) HA:
f(x) =

3x-5( / x )

=

+ 5

7 = l im
x?$00

2 + 7 2
? ? 700

X-9-00

-  3
D e n o m

( i )  V A :  3 x - 5 = 0  ? X=.
3

Page 4 of 9



M a t h  2 1 1  S u 2 4  C o C  R  E r i c k s o n

5. (20pts)

Domain:

Sketch the graph of f(x)

1 ( -  0 0 ,  0 0 ) '

Intercepts: { f ( 0 )  =

f ( x )  =
C;) Symmetry: x'+1

( X ) "
(-x) '+1

=

TEST 3: {ch 3} Name KEY

x?  +  1

= 0 ( 0 , 0 )

x = 0  ? (0, 0))
ditto

Address HA:_ Long Divide: deg Top > degree Bot

not try o No VAI
D3. Find the Slant Asymptote (Long Divide}:

(x*+Ox*+ (x)

9 0 - 1 x
5 0

2 = X

slant asymptote

x ' + 1
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KEY
M a t h  2 1 1  S u 2 4  C o C  R  E r i c k s o n

Find the Critical Points using f' (X)

$'= 3x°(x"+1) - x* (2x)

TEST 3:  {ch  3)

f

N a m e

3

x ' + 1

?f'=0 only@x=o
= + 2 3 8 - 7 3 - 2 2 3 3

(x'+1)"
(x46×2+3)=

@What are the Increasing and Decreasing regions (and Extrema) based on f' (x):

f ' = 0  @ x = 0 ,  b u t  i s  o t t e r i s e  t ' 7 0

Inc: (-00,0), (0,00)), Decreasing No where.
G Find the Concavity and Inflection Points f" (x) 5, ?, = 0 and summarize in a table

on the next page:

t '  = X + 3 ×

1" = (4x"+6x)(x*+1)" - (x"+3x2 (x* 1) 2x)

=2(+41 1385+342+2x73x-790-6x93/03

=2(x*41) {-x*+327/C)4

=-2x*-3) /6-13
2x (x2-3)

3(x°+1) see next po
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Math  211  Su24  CoC R  Er i ckson

@Cont): Table of Concavity

+ + + + + +
- X

x '  -3 +++

H t f t
-×  ( x "  -  3 )

TEST 3:  {ch  3}

f "

?  x

53+++$

- 53 +53
Sketch using the knowledge derived from steps A - G

Name KEY

2 x  ( x ' - 3 )
( 8 2 + 1 3

- 0 0 ,  - 5 5 )

( 5 3 ,  0 )
( 0 , 8 3 )
(53 ,00  )

3
f  ( 1 )  = =

12+1
3

f ( - 1 )  =

CC. UP

c .c ,  down

c ,c .  up
c . c . c o r n

= - ?

y=* slant
asymptote

4
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K E YMath 211 Su24 CoC R Erickson
TEST 3: {ch 3) Name

6. (10pts) Find the point on the parabola y? = 2x that is closest to the point (1, 4).
{ Hint: Things are easier if you minimize de vs d y

D '  =  ( x - 1 ) '  +  ( 1 - 4 ) °

(x, y) T o  a v o i d  r a d i c a l s  l e t  x = 2

Ther13 = (7-1) + (9-4)

dy :2(41(37)+264-4)
= (y'- 2)y+ (2y-8)

= y*-8 ? 4= 2) then 2'=2(x) ?<x=2)

The closest point to (14) is (x, 1) = (2,2)

dD° 2(x)  + 2(5257-4/E)
di
0 =  x - 1 + ?  ?  ?

0 = x - X + 7 - 2 5 2 / 5 8

0 = x - 2 5 2 / 5 8

x3/2-252
0 =

? x = 2  t h e n  y 2 = 2 . 2  ?  y = 2

4, 1) = (2,2)
3/2

= 2 5 2

x '  = 2 ' ? "

x: = 4.2
x '  = 8

P a g e  8  o f  9



Math 211 Su24 CoC R Erickson TEST 3: {ch 3} Name K E Y

[Z. (1 Opts) Starting with x1 = 2, find the third approximation xa to the root of the

equation x3 - 2x - 5 = 0 using Newtons method: let (f(x) =x°-27 -5

Xn+1
f (Xn)
f'(x")

1 6 ' = 3 x * - 2

5

X 2 = X , -
f ( x , )

$ ' (x1)

(2)  -2 (2)-5
= 2 -

3 ( 2 ) 3 - 2

= 2 - 8-4-5
1 2 - 2

=  2 - =
10

X = 2 . 1

5
?3 =

x 3 = 2 . 1 -

(2,1) - 2(211) -5=2.19.261 -4.2-5
3(2.1) ° -2 11.23

0.061
11.23 2.094568
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