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3C.1 Exercises

Concavity and The 2rd Derivative
Find the Points of Inflection and the Intervals of Concavity

19. f(x) = 3x* + 223 21. f(x) = ® — 622 + 12x
£1(x) = 2 + 622 fi(x) =32 —12x + 12
f(x) = 6x2 + 12x = 6x(x + 2) f"(x) = 6(x — 2) = 0 when x = 2.
£"(x) = 0 when x = 0, -2 Concave upward: (2, =)
Concave upward: (—o, —2), (0, =) Concave downward: (—0, 2)
Concave downward: (-2, 0) Point of inflection: (2, 8)

Points of inflection: (-2, —8)and (0, 0)

23. f(x) = 1x* — 222 25. f(x) = x(x — 4)°
£ = o3 - 4 [+ (x4’ = (x - 9’ (4x - 9)

fl(x) =¥ —ax
" 2
) =322 -4 F(x) = Ax -1 2(x - 4)] + 4(x - 4)” = 4(x - A)2(x - 1) + (x - 4)] = 4(x
2 S"(x) =12(x — 4)(x = 2) = Owhenx = 2.4.
f'(x) =3x* —4 = Owhen x = iT.
3 Test interval: —0 < x<2 2<x<4 4<x<»
Points of inflection: (t%, —2—90] Signof f"(x): | f"(x) >0 f'(x) <0 f(x)>0
Conclusion Concave upward | Concave downward | Concave upward
. 2 2 2 2
Test interval: eexs< _$ _$ <x< $ $ X< Points of inflection: (2.-16). (4.0)
Signof f"(x): | f"(x) >0 f'(x) <o f(x)>o0
Conclusion: Concave upward Concave downward | Concave upward

Larson section 3.4



27. f(x) = xV/x + 3
3(x +2)

£(x) = r(-%-)(x DRV TRt

“(x) = 6x + 3 — 3(x + 2)(x + 3)-1/2

31. f(x) = sin % [0, 4]
f(x) = %co{%]

() = —% sinej

f"(x) = 0 when x = 0, 27, 4.

_ 3(x+4)
4(; + 3) & Point of inflection: (27. 0)

S"(x) > 0 on the entire domain of f(except for Test interval: 0<x<27 27 < x < 4x
x = —3,for which f"(x) is undefined). There are no Signof f"(x): | f" <0 f">0
points of inflection. Conclusion: Concave downward | Concave upward
Concave upward: (-3, =)
35. f(x) = 2sinx + sin2x, [0, 27]
f'(x) = 2cos x + 2 cos 2x
S"(x) = =2 sin x — 4sin 2x = -2 sin x(1 + 4 cos x)
f"(x) = 0 when x = 0,1.823, . 4.460.

Test interval: 0 <x <1823 1823 <x<x | # < x <4460 4460 < x < 27

Signof f"(x): | f" <0 f">0 fr<o >0

Conclusion: Concave downward | Concave upward | Concave downward | Concave upward

Points of inflection: (1.823.1.452), (. 0). (4.46, —1.452)



65. f(2) = f(4) =0  67.7(2) =74 =0
f(x) < 0ifx <3 Fx) > 0ifx < 3
£/(3) does not exist. £7(3) does not exist.
f(x) > 0ifx > 3 f(x) < 0ifx > 3
F(x) < 0,x # 3 fx) > 0,x #3

Possible Solution: Possible Solution:
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