Example 32 Find local maximum and local minimum values of the function f given by

flx)=3x" +4x" - 1222 + 12
Solution We have

F) =30 +4x = 122 + 12

or £00) = 120 + 1262 - 2= 12¢ (x = 1) (x +2)
or fix)=0atx=0,x=1and x=-2.
Now F7(6) = 3637 + 24x — 24 = 12(3x% + 2x - 2)

£7(0) =-24<0
() =36>0
f7(=2) =72>0

or

Therefore, by second derivative test, x = 0 is a point of local maxima and local
maximum value of fat x=01s f(0) = 12 while x = | and x = - 2 are the points of local
minima and local minimum values of fat x=— 1 and -2 are f(1) =7 and f(-2) =-20,
respectively.



