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3 1 ' f ( r ) : 5 n 2 + 4 n  +  f ' ( " ) : r 0 r * 4 . f ' ( r ) : g  = >  r , : - 3 , r o - f  i s t h e o n l y c r i t i c a l n u m b e r .

3 2 . f ( r ) : 1 3 t r ' - n  +  f ' ( " ) : 3 r 2 * 2 r - r .  f ' ( * ) : o  +  ( r + r ) ( s r - 1 )  : 0  = +  , : - r , * .
These are the only critical numbers.

3 3 .  / ( z )  : 1 3  t 3 r 2  - 2 4 r  +  f ' ( " )  - - B r 2  + G r - 2 4 : 3 ( r ' + 2 r -  8 ) .

f '(r) :0 + 3(z + 4@ - 2) :0 + tr : -4,2. These are the only crit ical numbers.

3 a . f @ ) : 2 3 * 1 2 + r  +  f ' ( " ) : 3 r 2 * 2 r i l .  f ' ( * ) : 0  +  3 r 2 + 2 r * r : 0  +

r : 
-2 + {4 

- 12. 
Neither of these is a real number. Thus, there are no critical numbers.6

3 5 .  s ( t )  - - 3 t 4  + 4 t 3  - 6 *  = +  s ' ( t )  :  I 2 f  + 1 2 *  - I Z t .  s t ( t ) : 0  +  t 2 t ( t 2  + r -  1 )  +  f  : 0 o r

t2 + t - 1 - 0. Using the quadratic formula to solve the latter equation gives us

, : W - - - ' # = 0 . 6 1 8 . _ 1 . 6 1 8 . T h e t h r e e c r i t i c a l n u m b e r s a r e 0 , - I + \ / 6
2

2 1 1  ( 2 2 + z + r ) l - ( " + L ) ( 2 2 + r )  - " 2 - 2 ,36,/(; l  :7ft =) f ' lr): :ff i f i : ,  €
z(z- t2) :0  + z :0 , -2arethecr i t ica lnumbers.  (Note thatz2 - l  z l I  +0 s incethediscr iminant  <  0 . )

n , s ( r ) : l 2 r + 3 1  :  { ' - . : t  , t f  
2 r * 3 > 0  

= +  s , ( * ) : [ 2  
i r r > - ]

f  - ( 2 r + 3 )  i f  2 r * 3 < 0  [ - z  i f  r < - ]
g'(z) is never 0, but g' (r) does not exist for tr : -3, ro - t is the only critical number.

3S. 9(z) :  ar/3 - r-2/s + g'(r) :  ln-ztz i  l r-sts :  !r- | /s1r *2) :  #
g'(-2) : 0 and g'(0) does not exist, but 0 is not in the domain of g, so the only critical number is -2.

39 .9 ( t )  : 5 t2 /3  * f / s  +  g ' ( t ) :  f t - t t t  i l t 2 / 2 .  g ' ( 0 )  doesno tex i s t , so f  : 0 i sac r i t i ca lnumber .

g ' ( t ) :  ! t - r / z1Z* t )  :  g  <+  t :  - 2 , so f  :  - 2 i sa l soac r i t i ca lnumber .

o . g ( t )  : J i ( l  - r )  : 7 r / z -  f / z  +  
' ' \  1' g'(t) : 

,h 
- 

|Ji 9'(0) does not exist, so I : 0 is a critical number.

0  :  q ' f t \ :  ! - 3 r
2E 

=+ t  :  +,sof  :  I  isalsoacr i t icalnumber.

al  F@) :  rn/ ' (*  -  4)"  +

F ' ( r ) : r a / s  . 2 @  - !  + ( r  -  4 ) ' . t r - r / s  :  l r - t / s 1 r  -  4 ) l s . r . 2 *  ( r -  4 ) . 4 ]

W 
: 

W: 
0 when n : 4,f ;  ano F'(0) does notexisr.

Critical numbers are 0, l, 4.

a2. G(r) : W- + G'(r) : t@' - *)- '/t (2r - r). G'(r) does not exist when r' - r: 0, that is,
whenr :  0or l .  G'(r)  :  g <+ 2r -  I  :  0 <+ * :  * .  Sothecr i t icalnumbers arer :0,  +, I .

4 3 . / ( d )  : 2 c o s 0 + s i n 2 e  +  f ' ( 0 ) : - 2 s i n 0 + z s i n d c o s g .  f ' ( 0 ) : o  +  2 s i n d ( c o s d - t )  : g  +
s in0 :0orcos0 - - I  +  0 :n t r  (nan in teger )or  0 :2n t r .  Theso lu t ionsg:  nz  inc ludetheso lu t ions
0 : 2ntr, so the critical numbers are 0 : ntr.

u . g ( 0 ) : 4 0 - t a n l  +  g ' ( 0 ) : 4 - s e c 2 0 .  g ' ( 0 ) : 0  +  s e c ' 0 : 4  = +  s e c g : * 2  +
cos0 :  t i  + 0 :  i  l2ntr ,  f f  +2nn,!  +2nn,and $ *2ntrarecr i t ical  numbers.
Note: The values of 0 that make g'(0) undefined are not in the domain of g.
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a5. f  (r) :3r,2 - t2r+ 5, |0,31. f  
,( ,)  -- 6r - 12 :0 e n :2. Applying the Closed Interval Method, we

f i nd tha t / ( 0 )  :  5 , f ( 2 ) -  - 7 ,and / (3 )  -  - 4 .So / (0 )  : 5 i s theabso lu temax imumva lueand  f ( 2 ) - -  
-T i s the

absolute minimum value'

a 6 .  / ( r )  :  t r 3  - 3 r l L , [ 0 ' 3 1 '  f ' ( ' )  : 3 r 2  - 3  :  0  e  r  :  * L ' b u t - l i s n o t i n [ 0 ' 3 1 '  / ( 0 )  :  1 ' l ( 1 )  -  - I '

a n d / ( 3 ) : 1 9 . S o / ( 3 ) : l g i s t h e a b s o l u t e m a x i m u m v a l u e a n d / ( 1 ) : - l i s t h e a b s o l u t e m i n i m u m v a l u e .

a 7 . f ( n ) : 2 r 3 -  J r 2 -  I 2 r + 1 , [ - 2 , 3 1 . f ' ( * ) : 6 1 2 - 6 r - 1 2 : 6 ( 1 2 _  
r _  2 ) : 6 ( r - 2 ) ( " + 1 ) : 0 e

r : 2 , - ' I .  f  ( - 2 ) -  - 3 ,  / ( - 1 )  : 8 '  f  ( 2 ) -  - 1 9 ' a n d / ( 3 )  -  - 8 '  S o / ( - 1 )  : 8 i s t h e a b s o l u t e m a x i m u m

value and f (2) : - 19 is the absolute minimum value'

a 8 '  / ( r )  : t r 3  -  6 1 2  + 9 r * 2 ,  [ - 1 ' 4 1 .  f , ( , ) : 3 n 2  
- L 2 r l g : 3 ( n 2  -  4 r * 3 )  : 3 ( , -  1 ) ( "  - 3 ) : 0  e

r :  \ , 3 .  / ( - 1 )  
-  - 74 , / ( 1 )  :  6 '  / ( 3 )  : 2 ' and  f  ( 4 )  : 6 '  So  / ( 1 )  :  f  ( 4 ) :  6  i s  t he  abso lu te  max imum

value and /(-1) : -I4is the absolute minimum value'

a 9 .  / ( r )  :  t r 4  -  2 r 2  + 3 ,  [ - 2 , 3 1 .  f ' ( ' ) : 4 r 3  
-  4 r : 4 r ( "  -  L )  : 4 r ( r +  1 ) ( r  -  1 )  : 0  e  r :  - L ' } ' t '

f  ( ' . 2 ) -  11 '  / ( - 1 )  : 2 '  f  ( 0 ) : 3 '  / ( 1 )  
- -  2 '  f  ( 3 ) : 66 '  So  / ( 3 )  : 66  i s t heabso lu temax imumva lueand

/(+1) : 2 is the absolute minimum value'

5 0 .  / ( r )  :  ( r , r -  1 ) . ,  l - . L , z ) .  f , ( * ) : 3 ( " '  
-  1 ) ' ( z r 1  : 6 n ( n 1 - t ) "  ( ,  -  1 ) ' : 0  < +  r  -  - 1 ' O ' , 1 '

/ ( + 1 ) : 0 ' / ( 0 ) - - 1 , a n d / ( 2 ) : 2 7 . S o / ( 2 ) : 2 T i s t h e a b s o l u t e m a x i m u m v a l u e a n d / ( 0 ) : - l i s t h e

absolute minimum value'

r
br .  / (z)  :  12 +r ,  [0 ,21.  f ' ( r )  :g##9 :  

f f i  
:o  e  n  : i r 'but - l isnot in [0 '2 ] '

/ ( 0 ) : 0 , / ( 1 ) : + , f ( 2 ) : | . S o / ( 1 ) : I i s t h e a b s o l u t e m a x i m u m v a l u e a n d . f ( 0 ) : 0 i s t h e a b s o l u t e

minimum value'

5 6 .  f ( r ) :  r  -

f  ( -n )  :  
"

f  ( t r ) :  r -

minimum t

5 7 .  f ( n ) :  a "

f ' (*)  :  *

At the end

- - -::--
a * l

, (  "' \ a + b ,

/ ^
S o  f  I j"  

\ a - l

58.

s2. f  (r) :  #, ?4,41. f ' (r) :
2 " )  - (

( r 2 a '12 *  4)2

59. (a)

(Fror

60. (a)

(b) /(r
So

f  (+4) :  # :  t* : |and /(0) 
- -1. so /(+a) : ! is the absolute maximum value and /(0) : -1 is the absolute

minimum value'

53 .  / ( t )  :  1 ' /4 -P,  l -1 ,2 ) '

. f  ' ( t )  - :  t  +(4 -  r")- ' '  ( -2t)  + (4 -  
") ' ' '

(b) /(r)

r(*

f , ( t ) : 0 + 4 - 2 t 2 : 0 + t 2 : 2 + 1 : ! 1 f 2 ' b u t t : - ' / 2 " n o t i n t h e g i v e n i n t e r v a l ' [ - 1 ' 2 ] '

/ , ( t )  d o e s n o r e x i s r  i f  4 - t 2 : 0  +  t : ! 2 , b u t - 2 i s n o t i n t h e g i v e n i n t e r v a l ' / ( - 1 )  
- - - ' / 5 ' f ( " e ) : 2 '

and /(2) : 0. so f (Jt) :2is the absolure maximum value and /(-1) : -\/5 is rhe absolute minimum value'

54. / ( r ) : f f i , (S - t ) , [0 ,8 ] .  f ( t ) :u ' r / z -1a ts  +  f ' ( t ) : l t - z tz - t " ' ' - -  
! . - z /sQ- i l - r y#

f ' ( t ) : O  +  t : 2 .  / ' ( t )  d o e s n o t e x i s t i f  t : 0 '  / ( 0 ) :  0 '  f  ( 2 ) : 6 V ' x 7 ' 5 6 ' a n d l ( 8 ) : 0 '

So /(2) : 6 Wis the absolute maximum value and /(0) : /(8) : 0 is the absolute minimum value'

5 5 . / ( r )  : s i n  r + c o s t r , l O , t ]  f ' ( ' ) : c o s r - s i n r : 0  e  s i n z : c o s r  +  
H : t  

+

r a n r : !  +  r : X  / ( 0 )  
-  t , f ( i )  : 1 / 2 x 1 . 4 1 ' , f ( t )  :  f i # x 1 ' 3 7 ' s o / ( i )  : l D i s t h e

absolutemaximumvalueand/(0): l is theabsoluteminimumvalue.


