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The Power Rule

The Power Rule

d
el Xn — an! 1
dx

*This rule holds for any real number.

______________________________________________________________________________________________________________________

' [Examples 3-TDifferentiate the following functions.

W fxy =L @ pw-Ae




Linearity Rules

Linearity Rules
Assume that T(X) and 9(X) are differentiable functions.
oIConstant Multiple rule :  (¢f")’ = ¢f”
oISum Rule : (f+g)=f+g
*Difference Rule : (f-g)=f-¢

| Proof of Sum Rule ]

N de}cmitio{rl’(x% g(x)}’ = lim (flx+7)+ gl + 7)) = (£(x)+ gl(x))

h—0 h

After rearrangement, we have

() + g(a)] = tim ) =S(x)

h—0 h h—0 h




Product Rule

Product Rule
Assume that f(x) and g(x) are differentiable functions.

(fg)' = fo+ fg'

————————————

—f()a(x+ W+ () a(x+1)=0 (i)

(£(x) g () = lim L&+ Mgt A (o) g () (i)
=i [LERRIZLE) g 4y ). LlaE =0 (D]

=f(x)g(x)+f(x)g'(x)

_________________________________________________________________________________________________________________________

ANs.  hl(x) = 6x(5x+1) +3x*(5) = 45x® + 6X



The Quotient Rule

| Quotient Rule
F-F-F-%%%FFT -gz-f : F-F-Fafidalar .((&é%f’:-- gii
The second one is proved as
ot ~imb st} (1)
—tim{ S ()

Using this, we have
f(x) 1 f(x) | =g (%) F(x)g(x)—F(x)g'(x)
(L s —t =L r ()55 9(x

g(x) g(x))  g(x) g(x)f {g(x)f
[Examples 3-gompute the derivative function of ~ f(x)= X
X+1
Ans. £1(x) = I(x+1)-x1) 1

(X+1)?  (x+1)? 5



Exercise

| Exercise 3-1HCalculate the derivatives of the following functions in
- two ways. First use the Quotient Rule, then rewrite the function

algebraically and apply the Power Rule directly.

| 3 2 1] 211
W gw= T g k)=

Pause the video and solve the problem by yourself.



Excercise

[ Ex.3-1 FCalculate the derivatives of the following functions in two ways. First use the |
 Quotient Rule, then rewrite the function algebraically and apply the Power Rule directly.

|
x3 +2x2 +3x'1

W gx)=

Ans. (1) Quotient Rule
_ (3 +4x! ) x! (FC+2x° +3x ) "L _ 2 +2x° ! 6X*
g#x) = =

X2 X2
Power Rule
gll(x) — (X2 + 2X+ 3X| Z)Il: 2X+ 2 I 6X| 3

=2x+2! 6x°

(2) Quotient Rule
24! D! (1 D" _tP 2+1 (! D)7 _
- = = =1
ht) (t! D’ t1 D% (t! 1)’
Power Rule

hi(t) = (t+1)! =1 7
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The Chain Rule

Composite function y = f(g(x))

y=f(u) and u=g(x)

The Chain Rule
If £(:F-ahd g(XF-=zie differentiable, the next relationship holds.

df (g(x)) _ df (g) dg(x)
dx dg dx

Setting U = g(K)F-we may also write this as

dy _ - f1(u )_ or dy:dydu
dx dx du dx




Ans. . | o
This is a composite function in the form

f)y=u ad  u=g(x)=x>+1

Since f'(u) = %u”’z agi@x) = 3x*> , we have

3%°

24X +1

di /X3 +1:%U!1/2(3X2) :%(XB +1)!1/2(3X2) —
X
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Derivative of Implicit Functions (1)

Two kinds of function

o[Explicit function: y=f (X [Ex] y=Xx°

Two ways to calculate the derivative

Ex: circle x> +y’> =4

(1) Solve for Y and then differentiate

' X
—J 1 .
dx 5\/4! X# Y "



Derivative of Implicit Functions (2)

(2) Take derivative of each term and apply the chain rule.
[Ex]Acircle  x*+y* =1

Take the derivative of both sides
d 5 d
—(xX° + =—(1
SOy = ()

| 2x+ d (y*) =0
dx
Applying the chain rule

12



Exercise

[ Exercise 3-2FCalculate the derivatives of the following functions
5(1) y = (x*+2x! 1) @ y=_1

Pause the video and solve the problem by yourself.
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Excercise

_________________________________________________________________________________________________________________________________

[ Ex.3-3 FCalculate the derivatives of the following functions
| 1
Dy = +2x1 1) @) y=

D) y'=2(x°+2x! D(2x+2) =4(x* +2x! D(x+1D

@ yi={ax! 2 =126x! 2)"3=16(3x! 2)

14



Excercise

E[Ex.3-4 FFind the derivative Y of the 2

dx /—\
-
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Answer to the Excercise

E[Ex.3-4 FFind the derivative % of the function ); +>; =1
i X

_____________________________________________________________________________________________________________________________

Taking the derivative of both sides with respectto X, we have

2x+2ydy:O
9 4 dx

Therefore, when y! O, we have | 2 9

ﬂ:lﬁ

2

_ N

dx 9y —BQ/3 ¥
—2
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