Warm-Up

\ CST/CAHSEE: Algebra II (Standard 24) Review: Calculus (Standard 4.0)
Given that f(x)=3x-4 Given:
and  g(x)=2x-6 whatis g(f(Z))? ) . f(x'l'h)—f(x)
f (x) =lim
70 A

A -2
B 6 , 5
C 3 Find f (x) when f(x)= 3x° =5
D 10

\ Current: Calculus (Standard 4.0) Other: Calculus (Standard 4.0)

Power Rule for Derivatives Use the power rule to find the

Given: derivative of
f ( .X) — xn

f'(x)=nx" f(x)=5x - 7x*+ 8x-11

Use the power rule to find the derivative.

f(x)= 3x* -5
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Derivative Theorems
Standards:

Algebra 1 2.0, 4.0, 6.0, 7.0, 11.0, 16.0, 17.0, 18.0
Calculus 4.0

Objectives:
Use Derivative Theorems to find Derivatives
Connect Algebra standards to Calculus

Debrief Warm-Up and quickly review definition of derivative and notations for derivative.

(solutions to the Warm-Up are worked out at the end of the lesson)
: , dy d . .
f(x), y, patiae slope of the tangent line to a curve, instantaneous rate of change
x  dx

Distribute the handout titled, “Derivative Theorems” to the class.

(you will find this handout at the end of the lesson)

Example 1: Find the derivative of the function y = (2x3 + 3)(x4 -~ 2x) using two methods.

Method 1: Rewrite the function first, then use the | Method 2: Use the Product Rule for Derivatives
Power Rule for Derivatives.
y= (2x3 + 3)(x4 - 2x) y= (2x3 + 3)( 2x)
y=20(x" - 2x)+ 3(x* -2x) D _ (20 4 3)(x* - 2x) + (x* - 20)(20" + 3)
7 4 4 dx
y=2x"-4x"+3x" -6x dy . )
y=2x"-x"-6x de (2x +3)( )+(x —2x)( )
Zﬁ; 14x°-4x’ -6 %:(8x6—4x +12x° —6)+(6x6—12x3)
D 14y _ax_6
dx
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You Try!

Find the derivative of the function y = (6x + 5)()c3 - 2) using two methods.

Method 1: Rewrite the function first, then use the
Power Rule for Derivatives.
y= (6x + 5)(x3 - 2)
y= 6x(x3 - 2) + 5()63 - 2)
y=6x"-12x+5x"-10
y=6x*+5x"-12x-10
y' =24x +15x° -12

Method 2: Use the Product Rule for Derivatives

y= (6x + 5)(x3 - 2)

¥ = (6x+5)(x*=2) +(x*-2)(6x+5)
Y =(6x+5)(3x%) + (x* -2)(6)

y' =18x" +15x> + 6x° - 12

y' =24x +15x° -12

Example 2: Find the derivative of the function f (x) = ;x i
X+

SRy

F(n) = 2 G _(12); (13) e )
fa) =2 1)((2311 (S; -1)2)
-

£1(x)= %

Gy

Page 3 of 9
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The derivatives of the six trigonometric functions are given at the bottom of the Derivative Theorems
handout. We will now take a look at the derivative of the tangent function.

. o d
Example 3: Use the Quotient Rule for Derivatives to show that —tan x = sec’ x.

dx
d d (sinx)
—tanx = —

dx dx\cosx
. 4 . 4
cosx(sinx) - sinx(cos.x)
cos® x
CcoS x(cos x) —sin x(— sin x)
cos’ x
2 e 2
cos® x +sin’ x
cos’ x
1 . 2 )
=— since cos’x +sin‘x =1
cos’ x
=sec’x since =secx
COSX

d >
—tanx =sec” x
dx

You Try!
. . d
Use the Quotient Rule for Derivatives to show that —cotx = —csc” x.

dx
d d (cosx)
—Cotx = —| —
dx dx\ sinx

! !

sinx(cosx) — cosx(sinx)

sin” x
sinx(-sinx) - cos x(cos x)

sin® x

—sin’x —cos’* x

sin® x

—(sin2 X + cos® x)

sin® x
__-l i 2 infx=1 .
- .2 SInce COos™ X +sin- x = Note: The derivatives for
Sin- x
secant and cosecant can be
2 . found similarly by using the
=—CSC X Since =CSCX . Rul
sin x Quotient Rule.

d >
—Cotx =—-CcsC™ x
dx
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You Try!

Find the derivative of the function y =

COSXx

Method 1: Using Radical Notation Method 2: Using Fractional Exponent Notation
Vx Vx
y= y=
cosx COSX

!

dy _ COS)C(’\/;) —’\/;(COSX), y= x*

3 COSX

dx cos’ x

cosx(l) —w/;(—sinx) dy COSX(X ) - x*(cosx)
@ 2z dx cos’ x
dx cos’ x

Cos X i dy o X2 cosx — xlz(— sin x)

+/x sinx dy _

& 2x dx cos® x
dx cos® x

%4_ x sinx @_Ex zcosx—xl(_smx).g
dy _ 2+/x J2x e o >
dx cos” x 24/x

-1 1,
dy x*cosx+2x’sinx
dy cosx+2xsinx dx

dx 2+/x cos? x

2cos’ x

dy X7 (cosx +2xsinx)

dx 2cos” x

dy cosx+2xsinx
2 eares s
dx 2x2cos’ x

dy cosx+2xsinx

dx 2+/x cos? x

Distribute handout “Derivative Multiple-Choice Practice — Released Advanced Placement Exam
Questions” to the class for more practice ©

(you will find the handout at the end of the lesson)

End of Lesson — Handouts on the following pages
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Solutions to Warm-Up

1) 2)
8(/(2)=2(3(2)" - 4)-6 f,(x)=}li£%3(x+h) —Z—(3x -5)
=2(3(4)-4)-6
(34)-4) Loy (X H2xh4 hP)=5-3x7+5
=2(12-4)-6 f'(x) =lim p
=2(8)-6 £/(x) =tim 3x% + 6th 3h* - 3x°
-16-6
0D f,(x)=}11e06xh;l-3h
vy v 3h(2x+h)
f(x)_yao h
f(x)= mﬁ(zx +h)]
f'(x)=3(2x+0)
f(x)=6x
3) 4)
f(x)=3x2—5 f(x)=5x3—7x2+8x—11
f,(x) =6x f’(x) =15x"-14x+8
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Derivative Theorems

Power Rule
If f(x)=x", then f'(x)=mx""

Sum Rule
If fand g are differentiable at x, then

OO EONTS

Constant Multiple Rule

If f is differentiable at x, then for any constant c,

d
dx

c-f(x)= c-f'(x)

Product Rule
If fand g are differentiable at x, then

L()(x)=1 (x)g'(x) + g (x)1"(x)

Quotient Rule
If fand g are differentiable at x and g (x)# 0, then

A (L) 8E) S (x)- 1 (x)g'(x)
dx( )() [2(x)]

Chain Rule (for composition of functions)
If g is differentiable at x and f'is differentiable at g (x)# 0, then f ogis differentiable at x and

it h(x)=(g(x))
ten K (x)= £ (e () ¢'(+)

or, If y=f (u) where u is a differentiable function of x, then,
d _dy, du
dx du dx
d . d 2 d
—sinx =cosx —tanx =sec” x —secx =secxtanx
dx dx dx
—COSX =—sinx —cotx =—csc’ x —Cscx = —cscxcotx
dx dx dx
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Derivative Multiple-Choice Practice — Released Advanced Placement Exam Questions

Make an answer column for your multiple-choice answers. No calculators.

1) Find f'(x): f(x)=5x"-6x"+14x-7

[A]  f'(x)=5x"-6x"+14 [B]  f'(x)=20x"-18x"+14
[C]  f'(x)=20x"-18x"+14x-7 [D]  f'(x)=5x-3x*+14

[E]  None of these

2) If f(3)=4 and f'(3) =-2, find the equation of the tangent line when x = 3.

[A]  y+4=-2(x-3) [B] y+4=-2(x+3)
[€]  y=-3=-2(x-4) [D]  y-4=-2(x-3)

[E]  None of these

3)  Let f(-)=5, f'(~-1)=2, g(-1)=-6, g'(~1)=3. Find h'(-1) if h(x)=%.
g(x
1 3 1
[A] -3 [B] "1 [C] >
[D] % [E]  None of these

4) If f(x)=secx, which of the following is equivalent to f'(x)?

[A]  l+tan’x [B] yr%“““h)tan(x; ) = sec xtan x

[C] s D] lim sec(x + h)—secx

h—0

[E]  None of these
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5) Find the instantaneous rate of change of w with respect to x if w = S

8
[A] 2057 [B]
32
[C] T30 [D]
6 Find f(0: fl=" 0%
' x
[A] 3x% —6x [B]
x
31 3
[C] 5% — [D]
Answers: 1) B 2) D 3) B 4) D

X

8 E]

3x% +6x

2x\/;

X7 -3y [E]

5B 6)C
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None of these

None of these

MCC@WCCUSD 12/01/11



