414  Chapter 3

Applications of Differentiation
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32. y=3r‘—6x2+§

¥y =120 — 12x = 12x(x®* — 1) = Owhenx = 0, x = £1.

y”=36x2 — 12 = 12(3x* — 1) = O when x = :I:%.

y |y | ¥ Conclusion
—o<x < —1 — | + | Decreasing, concave up
x=-1 —4/3| 0 | + | Relative minimum
—1 € ¥ —? + | + | Increasing, concave up
x= —% 0 |+ | 0 | Point of inflection
—? <x<0 + | — | Increasing, concave down
x=0 5/3 | 0 | — | Relative maximum
0<x< % — | — | Decreasing, concave down
x= % 0 — | 0 | Point of inflection

3 ;

e <x.< ] — | + | Decreasing, concave up
x=1 —4/3| 0 | + | Relative minimum
1 €% oo + | + | Increasing, concave up

M., f)=x*—-83+ 182 - 16x+5

fx) =4x* —24x* + 36x — 16 = 4(x — 4)(x — 1)* = Owhenx = 1,x = 4.
f7(x) = 12x2 — 48x + 36 = 12(x — 3)(x — 1) = Owhenx = 3,x = 1.

f&x) | ) | ) Conclusion
—o<x<1 - + Decreasing, concave up
x= 0 0 0 Point of inflection
1 &<ine 3 - = Decreasing, concave down
x= -16 = 0 Point of inflection
3<x< 4 - - Decreasing, concave up
=4 =27 0 + Relative minimum
4 <x< oo + + Increasing, concave up




