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2.3 Rules for FInding Derivatives

Lecturer: Xue Deng




How to find the derivatives of the following expressions?

4" According to the definition of derivative.



Rules for Finding Derivatives

C'=0, (C isaconstant)
X'=1
(Xn)r _ an—l

(kf (X)) =k- f'(x)

m [f(x)+g(0)] = f'(X)xg'(X)
@ [£(¥)-g()] = F'(x)a0)+ f(x)9'(x)

1 6 [100/g(9] =9 S99 (909 #0)




Rules for Finding Derivatives

According to Th G,

[f(x)/g(x)]!w (9(x) % 0)

Corollary:

we have ( 1 )'_—9'(X)

g(x) g°(x)

(f+g+h)': f'+ 0'+ R

(fgh)' = fgh+ fg'h + fghﬂ




Example 1

Find the derivative of y = x> — 2x° +sin X

4"y =3x*—4X+COoSX,



Example 2

Find the derivative of y =sin2x-In X

# - y={2sinx-cosx}Inx

y'=2c0sX:cosx-Inx +2sinx-(-sinx)-In x +23mx-cosx-i
X

=2c0s2XIn x+£sin 2X.

X



Example 3

X+1 g (x)

— 1 ’ —q' X
Find the derivative of y =~ * [ j: 9°(x)

g°(x)

. (x=D)'(x+D)e(x-I(x+1)" 2
B (X +1)° (x4
y
_x=1 2 )
Cx+1 T x+1
2, .= 2
V=0 _(m) B 2(1+x)2 C(x+1)? )




Example 4

3

Find D,y ify = —— + 2.

x¥+1 x

2 3
Y 4 Dyy = D, (x4 - 1) + D, (;)
_ (*+ DD (2)=2D, (x* + 1) xDx(B)@BDx(x)

(x* 4+ 1)2 x?
(x + 1)(0) — (2)(4x?) (x) (0) — (3)(1)
(x* + 1)% x>
—8x3 3

- (x* + 1)2 - x2



Example 5

Show that the Power Rule holds for negative integral
exponents; that is, D,,(x™) = —nx "1 .




Summary

M [f()+g(x¥)] = f'(X)+g'(X)

w 100 90T = F'(0g(0+  ()g'(%

[ (x)/g(9)] = '(X)g(z)%f)(x)g'(x) (9(x) % 0)

2




Questions and Answers fl_fo—fo
@ Find the derivative of y = tan x

4

4y’ = (tan x)’ :(Sinxj:

(sin x)"cos X&) sin x(cos x)’

COS X COS? X
Ccos® X +Sin® X 1 >
— > — > — SEC X.
cos? X COS? X
Namely, (tanx)' =sec’x. | [ (cotx)’ =-csc?x.]

Similarly, (secx)’=secx-tan xJ (Csc x)" =—csc x-cot x.]




Questions and Answers

9 Find the derivative of (3x*=5)(2x* —x) by use of the Product Rule

*  Check the answer by doing the problem in a different way

& (3¢ -5)2x -x)] =@ -5)(2x ~X)+3E -5)(2x‘ ~X)
= (6x)(2x* = X) + (3x* =5)(8x° -1)
= 24x> —3x* —40%x° +5+12X° —6X°

~[36x° — 40x3 —9x° + 5|
To check, we first multiply and then take the derivative.

‘ (3x* =5)(2x* — x) =6x° —10x* —3x° +5x ‘

Thus, [ (3X* -5)(2x‘ ~x) | = (6x°) - (L0X') - (3x")' + (5x)' =[36X° ~40x* ~9x* +5)




Questions and Answers

. {3x—5}’ (P +T)(3x=5)EBX-5)(x* +7)’

X+ T (x* +7)°

- (X*+7)(3) - (3x=5)(2x)
- (X2 +7)?

~ —3x%+10x+ 21
(xX*+7)°
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Rules for Finding Derivatives




