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Section 4.1 Maximum and Minimum Values

Find the critical numbers of the function. f(#) = 2cos# + sin? 6.

Solution:

f(0) =2cos +sin?0 = f'(f) =—2sinf+2sinf cosfd. f'(0)=0 = 2sinf(cos§—1)=0 = sinh=0
orcosf =1 = 6= nm[naninteger] or § = 2nm. The solutions § = n include the solutions # = 2n, so the critical

numbers are § = n.

Find the absolute maximum and absolute minimum values of f on the given interval.

X

@)= 03
Solution:
o) = i 03 1) = R - S - e @ -0

(x—1)2=0 & x=1. f'(x) exists for all real numbers since 1 + 22 is never equal to 0. f(0) = 1,

f(1) = e/2 =~ 1.359, and f(3) = €*/10 = 2.009. So f(3) = €®/10 is the absolute maximum value and f(0) = 1 is the

absolute minimum value.

Find the absolute maximum and absolute minimum values of f on the given interval.

f(z)=2"2Inz, [%

,4]
Solution:
1—2lnx

f(@)=2"2nz, [5,4]. fl(x)=2"" % +(nz)(—2273) =23 -223nr =231 —2Inz) = i

fl(x)=0 & 1-2Inz=0 ¢ 2Ihzr=1 & hae=1 & z=e/?~1.65 ['(z)doesnotexist

) = In1/2 Inl—1In2
(/22 1/4
_In4  In4

1/2
f(el/2) _Ine’™ 1/2 = 2—16 ~ 0.184, and f(4) = = =15~ 0.087. So f(e'/?) = % is the absolute maximum

when x = 0, which is not in the given interval, [%, 4} . f(%

=—4In2 ~ —2.773,

value and f(%) = —41n 2 is the absolute minimum value.

Find the absolute maximum and absolute minimum values of f on the given interval.

f(x) =2 —2tan"'az, [0,4]

Solution:

f(w)zx—Qtanflx,[O,zl], f’(gg)zl_z 1 -0 o

2 _ 2 _

1= 1+ 22
z==+1. f(0)=0,f(1)=1—Z ~—0.57,and f(4) =4 —2tan" "4 ~ 1.35. So f(4) = 4 — 2tan" ' 4 is the absolute

maximum value and f(1) = 1 — % is the absolute minimum value.



