
Seetion 10.1 Analysis of Extrema

Problem 1.

( a )  f ' ( " )  : 3 r 2  -  3 .  / ' ( r )  : 0  e  3 c 2  -  3 : 0 ,  s o  n 2  -

points.

(b)

1:0 and therefore r :1 or  c :  -1 are cr i t ica l

skelch of f(x)

stsnof t(x1 O i 't O it O

This tells us that at n :-1 / has a local maximum and at n : 1 f has a local minimum'

(c) There are no absolute minimum or maximum values'

Problem 2.

(a)  p1omprobleml,wehavethato: -1 and r : larecr i t ica lpoints '  Theendpointsof  thedomain[-5,5] ,

r : -5 and o : 5, are aiso criticai points'

( b )  F lomprob lem I , r : - 1  i sa loca lmax imumpo in t  andc :1 i s  a loca lm in imumpo in t '  The  abso lu te

m in imumoccu rsa tn : -5 ,and theabso lu temax imumoccu rsa t r : 5 '

( c )Theabso lu tem in imumva lue i s . f ( _5 ) : - l 08 ,and theabso lu temax imumva lue i s f (5 ) : l l z .

Problem 3.

(a )  F lomprob lem l ,wehave tha t  r :  l  i sac r i t i ca lpo in t .  Theendpo in t so f  t hedoma i r '  0 :0ands :3 '

are also critical Points.

(b) The point r : 0 is neither a iocal maximum or minimum point nor an absolute minimum or maximum

point. Flom problem I, t:1 is a local minimum point and the absolute minimum point' The point

o : 3 is the absolute maximum Point.

( c )Theabso lu tem in imumva lue i s / (1 ) :0 ' and theabso lu temax imumva lue i s / (3 ) :20 '

Problem 7.

( " )  f ' ( r ) : 5 r 4 - 2 0 : S ( r a - 4 ) = +  O : , f ' ( r )  : 5 { r 2 - 2 ) ( r '  + 2 )  +  * : - r t  a n d r :  r / T , a r e  t h e c r i t i c a l
Polnts.

(b) / '(r) is positive on (-oo, -Jt)u{{2,*) and is negative on (-r,/2,../2). fne first derivative test implies
thatc:  - r t i ra localmaximumpoint  and , :  r t  isa localmin imumpoint .  As/(c)  increaseswi thout
bound as as s increases without bound, ,: -rt is not an absolute maximum point. As /(o) decreases
without bound as as o decreases without bound, ,: rt is not an absolute minimum point.

(c) There are no absolute minimum or maximum values.

Problem 8.

(a) Ftom problem 7, r: -t/2i" a crit ical point. The endpoints of the domain [-2,0], r: -2 and o:0,
are also critical points.

(b) The point z : -2 is neither a local maximum or minimum point nor an absolute minimum or maximum
point. The point r : -t/2 is a local and and absolute maximum point. The point r:0 is the absolube
minimum point.

(c) The absolute minimum value is /(0) : 5, and the absoiute maximum value is f (-r/, : t6J2 + 5-



Problem 9.

(a)  F lomproblem 7.  x :  r t isacr i t ica l  point .  The endpoints of  thedomain,0:0 and r :2 '  are a lso

critical points.

(b) The point o:0 is the absolute maximum point. The point o : ,/-2\s a local and absolute minimum

point. The point o : 2 is neither a iocal La*imum or minimum point nor an absolute minimum or

maximum Point.

(c) The absoiute minirrrum valut, l l ; f (r[21 :5 - $rt, and the absolute maximum value is /(0) : 5'

Problem 18.

(a )  / ' ( " )  
- - 2se - '+ * ( -e - " ) :  - n \ r -2 )e - " ; 0 :  / ' ( r )  1n :2  a r l d  a :0  a re  t he  c r i t i ca l  po in t s '

(b) /, (r) is positive on (0, 2) and is negative on (- oo, 0) U (2, oo) . The first derivative test implies that r : 0

is a local minimum point and c:2 is a local maximum point'

(c) No. The function values of / increase without bound as o decreases without bound'

'd) Yes, the absolute minimum value of /(0) : rt rs achieved at c:0.


