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常数和基本初等函数的导数公式

(C)′ = 0

(sinx)′ = cosx

(ax)′ = ax lna (a> 0,a 6= 1)

(loga x)′ = 1
x lna (a> 0,a 6= 1)

(arcsinx)′ = 1p
1−x2

(arctanx)′ = 1
1+x2

(xµ)′ =µxµ−1

(cosx)′ =−sinx

(ex)′ = ex

(lnx)′ = 1
x

(arccosx)′ =− 1p
1−x2
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定理 1 (函数的和、差、积、商的求导法则)
如果函数 u= u(x) 及 v= v(x) 都在点 x 具有导数, 那么它们的和、
差、积、商 (除分母为零的点外) 都在点 x 具有导数, 且

[u(x)±v(x)]′ = u′(x)±v′(x);

[u(v) ·v(x)]′ = u′(x) ·v(x)+u(x) ·v′(x);[
u(x)
v(x)

]′ = u′(x)v(x)−u(x)v′(x)
v2(x) .
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随堂练习

(1) y= 2x3 −3x2 +7x+5, 求 y′ 及 y′|x=1.

(2) f (x)= x2 cosx, 求 f ′(x) 及 f ′(π2 ).

(3) 求曲线 y= ex

x+1 在点 (0,1) 处的切线.
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(1) y= 2x3 −3x2 +7x+5, 求 y′ 及 y′|x=1.
解 y′ = (2x3)′− (3x2)′+ (7x)′+ (5)′ = 6x2 −6x+7

y′|x=1 = 6 ·12 −6 ·1+7= 7

(2) f (x)= x2 cosx, 求 f ′(x) 及 f ′(π2 ).
解

f ′(x)=
(
x2 cosx

)′ = (
x2

)′ ·cosx+x2 (cosx)′

= 2xcosx−x2 sinx.

f ′
(
π

2

)
= 2 · π

2
cos

(
π

2

)
−

(
π

2

)2
sin

π

2
=−π2

4
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(3) 求曲线 y= ex

x+1 在点 (0,1) 处的切线.
解

y′ =
(

ex

x+1

)′
=

(
ex)′ (x+1)−ex (x+1)′

(x+1)2

= xex

(x+1)2

函数 y 在 x= 0 处的导数 y′|x=0 = 0.

由导数的几何意义知所求切线斜率 k= y′|x=0 = 0, 相应的切线
方程

y−1= 0 · (x−0),

即 y= 1.
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定理 3 (复合函数求导法则)
如果 u= g(x) 在点 x 处可导, 而 y= f (u) 在点 u= g(x) 可导, 那么复
合函数 y= f [g(x)] 在点 x 可导, 且其导数为

dy
dx

= f ′(u) ·g′(x) 或
dy
dx

= dy
du

· du
dx

dy
dx = f ′(u) ·g′(x)= dy

dx = f ′(g(x)) ·g′(x)

‘‘外导不变里，乘以内导再”
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例

设 y= sinx3, 求 dy
dx

y= sin x3
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例

设 y= sinx3, 求 dy
dx

解 令 u= g(x)= x3, 则 y= f (u)= sinu.

由复合函数求导公式

dy
dx

= dy
du

· du
dx

= cosu ·3x2 = 3x2 cosx3
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例

设 y= ex2+1, 求 dy
dx

y= e x2 +1
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例

设 y= ex2+1, 求 dy
dx

解 令 u= x2 +1, 则 y= eu. 由复合函数求导公式

dy
dx

= dy
du

· du
dx

= eu · (2x)= 2xex2+1.
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例

设 y= ex2+1, 求 dy
dx

解 令 u= x2 +1, 则 y= eu. 由复合函数求导公式

dy
dx

= dy
du

· du
dx

= eu · (2x)= 2xex2+1.

dy
dx

=
(
ex2+1

)′ = ex2+1 ·
(
x2 +1

)′ = ex2+1 ·2x.
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随堂练习

(1) 设 y= esinx ·cos2x, 求 dy
dx .

(2) 设 y= ln(2x+1), 求 dy
dx

∣∣∣
x=0

(3) 设 y=
p

x2 +1, 求 dy
dx .
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随堂练习

(1) 设 y= esinx ·cos2x, 求 dy
dx .

解
dy
dx

=
(
esinx

)′
cos2x+esinx · (cos2x)′

= esinx (
sinx

)′ cos2x+esinx · (−sin2x
) · (2x)′

= esinx cosxcos2x−2esinx sin2x
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随堂练习

(2) 设 y= ln(2x+1), 求 dy
dx

∣∣∣
x=0

解
dy
dx

= [
ln(2x+1)

]′ = 1
2x+1

(2x+1)′ = 2
2x+1
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随堂练习

(3) 设 y=
p

x2 +1, 求 dy
dx .

解
dy
dx

=
[
(x2 +1)

1
2

]′ = 1
2

(x2 +1)
1
2−1 · (x2 +1)′

= 1
2

1p
x2 +1

·2x

= xp
x2 +1
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作业

教材习题 2-2: 2(1)(5)(7);3(3);6(1)(3)(5);8(3);10;11(5)
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