
微積分 I 之 『凹凸性 & 極值』 Grading Key 分數 30

f(x) = −2 cosx− cos2 x. Only consider x ∈ [−π, π]:

f ′(x)= 2 sin x− 2(cosx)(− sin x) (+2)

= 2 sin x(1 + cosx) (+1)

= 2 sin x+ sin 2x

crit.pts: let f(x) = 0 ⇔ sinx(1 + cosx) = 0
sinx = 0 ⇒ x = 0,±π (+1)

cosx = −1 ⇒ x = ±π (+1)
, ∴ 三個奇點 −π, 0, π (+1)

f ′′(x)= 2 cosx+ cos 2x · 2 (+1)

= 2(cosx+ 2 cos2 x− 1) (+1) . . . . . even
= 2(2 cosx− 1)(cosx+ 1) (+2)

infl.pts: let (2 cosx− 1)(cosx+ 1) = 0 ⇒ x = ±
π

3 ,±π (+2)

f ′′(π3
+) =2·0−( 1

2

−+1) < 0 (+1)

f ′′(π3
−) =2·0+( 1

2

++1) > 0 (+1)
,

f ′′(π+) =2(2·−1++1)0+ < 0 (+1)

f ′′(π−) =2(2·−1++1)0+ < 0 (+1)

∴ 兩個反曲點 −
π

3 ,
π

3 (+1)

local extrema:
f ′′(0−) > 0
f ′′(0+) > 0

(+1) , f(0) = −3 (+1) local min

f ′′(π−) < 0
f ′′(π+) < 0

(+1) , f(±π) = 1 (+1) local max
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位置一點一分, 凹凸性一段一分

共 9 分

(Tidy up your work above. Anything written below does not count.)
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