AP Calculus AB — Unit 4 Outline — More Differentiation

Thursday 10/3 Today’s Topic: Higher Order Derivatives

2
In-class examples: Ex. 1 Find f"(x) forf (x)=x3

2
y fory=x2+£—\/§
X

o

Ex. 2 Find

XZ

d
Ex. 3 For f(x 3% —4x* +2x -7, find f('v)(x).
(x

):
)=(x* ~5x)°, find f"(x).

Ex. 4 For f

AP Multiple Choice

If y= [L)ﬁ then ﬂ =
T olx+1) dx

¥ ©) 5yt sxt } 5x*(2x +1)
(x+1)* (x+1)* o (x+1)f ' (x+1)°

(A) 5(1+x)* (B)

Let f be the function given by f(x) = (2x —1)° (x +1). Which of the following is an equation for the line
tangent to the graph of f at the point where x =17

(A) y=21x+2
(B) y=21x-19
(€ y=11x=9
(D) y =10x +2
(E) y=10x-8

Homework: Worksheet 32

Friday 10/4 Today’s Topic: Linearization (Linear Approximation) and Differentials;

In-class examples: Ex. 1 Approximate f (3.0301) for f (X) =x* +X using a tangent line approximation.
Ex. 2 Use a tangent line approximation to estimate f (9.246) for f(x)=+/x .
Ex. 3 Approximate using linearization: 3/1_0

AP Multiple Choice

For the function f, f'(x) = 2x + 1 and f(1) = 4. What is the approximation for f(1.2) found by using the line
tangent to the graph of fat x =17

(A) 0.6 (B) 34 (C) 42 (D) 4.6 (E) 4.64

Homework: Worksheet 33




Monday 10/7 Today’s Topic: Derivatives of Sine and Cosine Functions

%(sin[]) = COSD-% and %(COSD) = —sinm-%

In-Class Examples: Ex. 1 Find j—y for: a) y =sin6x b) y=cos(x2 +2x—1)
X
Ex. 2 Find j—y for: a) y= COSZX b) y=x'sinx d) y =sin‘ 3x
X X
d’y

Ex. 3 Find for y =cos® X
dx? y

Ex. 4 Find the equation of the tangent line to f (X)=cosx when x :% .

AP Multiple Choice
in(Z « ) — sin[Z!
sin + ,-’.'] .sm( 3 )

lim ' ~ 18
h—0
(A) O (B) % (C) 1 (D) f (E) nonexistent
: . dy
If v =axsinx, then — =
: dx
(A) sinx + cosx (B) sinx + xcosx (C) sinx — xcosx (D) x(sinx + cosx) (E) x(sinx —cosx)

Homework: Worksheet 34




Tuesday 10/8  Today’s Topic: Derivatives of Trig Functions — We will be finding and proving the derivatives of the
remaining trigonometric functions.

[=]

1. d(tan )=set::J od— 2. d(cot )=—csc1 .0i 3. d(sec '}=sec /e tan od— 4. d(csc )=—csc e cot od—
dx dx dx dx dx dx dx dx
ey Y
In-Class Examples: Find — .
dx
tan x 2 3
Ex.1a) y=tan(5x) b) y=—2> 0 y:csc(x ) d) y=cot®(4x)
X

Ex. 2 Find the equation of the tangent line to the function y =sec(x) when x = % .

AP Mu{ltiple Choice
.
E(.rsaec(l\‘)) =
(A) 6x7sec(2x)tan(2x)
(B) 2x’tan’ (2x) + 3xlsec (2x)
(C) x’sec (2x) tan(2x) + 3.1‘2.\ec(2.r)

(D) 2.x‘3’sec(2.l‘) tan (2x) + 3x2sec (2x)

%(ui|ll(.\'2)) =

(A) cos-‘(xz} (B) Ssinz[l‘l] (C) (»,\'.xinz(__rz)

(D) 3sin?(x? :]m.xl' x2) (E) 6xsin’ [.\'3 )cns(.\‘2 )

If v =sinxcosx, thenat x = E. ﬂ =
. 3 dx

(E) 1

1 | —

(B) L (C)

1
(A) — 1 1

1 | =

Homework: Worksheet 35




Wednesday 10/9 Today’s Topic: Derivatives of logarithmic and exponential functions

%(eu):em-dm %(bm)zbm-dm-lnb %(mﬂ)z%

In-Class Examples: Ex. 1 Evaluate each derivative.

d X2 -3x d sinx d X
a. &[ez 3 ] b &[4 :' C. &[Xe :I
Ex. 2 Evaluate each derivative.
d d d
a. &[In(x2 +1)] b. &[Iog3(x2 -5x+1)] ¢ &[(In x)3]
AP Multiple Choice
_ ()(2+h) _()_2
(A) 0 (B) 1 (©) 2e (D) & (E) 26

e

x+1

What is the slope of the line tangent to the graph of y = at x =17

1 3 1 1 1
(A) s (B) e © e (D) o (E) "

The slope of the line tangent to the graph of y = In(1 — x) at x = -1 is

(B) —+ © +

(A) —1 (D) In2 (E) 1

Homework: Worksheet 36




Thursday 10/10 Today’s Topic: Quiz (Higher Order Derivatives, Linearization, Derivatives of ALL Trigs)

In-Class Examples: None

AP Multiple Choce

A

The graph of y = ¢ — 2 crosses the x-axis at one point in the interval [0, 1]. What is the slope of the graph
at this point?
(A) 0.606 (B) 2 (C) 2.242 (D) 2.961 (E) 3.747
y
v =g(x)
S
- ——Xx
1
\(0. -3)
The figure above shows the graph of the function g and the line tangent to the graph of g at x = —1. Let & be
the function given by h(x) = e* - g(x). What is the value of A’(=1) ?
@y 2 ®) = © = (D) _6—% (E) —6
e e e e o2
If f(x)=7x—-3+Inx, then (1) =
(A) 4 (B) 5 (C) 6 (D) 7 (E) 8

Homework: None




Friday 10/11 Today’s Topic: L’ Hopital’s Rule
. 2xP =2 . 3 -1 _e¥ -1
In-Class Examples: Ex. 1 lim Ex. 2 lim—; Ex.3 lim
x>-1 X +1 x-0 2% +1 x—0 X
. 2
Ex.4 lim 12X Ex.5 liman=X Ex.6 lim ——
x—00 ¥ x>0 §in 3x x—>-00 @ X
AP Multiple Choice
X +x—6 .
lim————is
1 5 .
(A) ~ (B) 0 (C) 1 (D) ) (E) nonexistent
. sin x
lim —
=0 e — 1
(A) 1 (B) I— (C) 0 (D) nonexistent
€
' tan(x — 3)
im —————is
x—3 36"_3 — X
(A) O (B) l} (C) % (D) nonexistent
Homework: Worksheet 37
Monday 10/14 | Today’s Topic: Implicit Differentiation
Warm-Up: Find the second derivative of f (x)=xe"
d d
In-Class Examples: Ex. 1 Find D for +y =1, Ex. 2 Find < for 3% +5y=2x
dx dx
d d .
Ex. 3 Find 2 for x> +xy—y' =17 Ex. 4 Find - for sin(xy)=2x+5
dx dx
AP Multiple Choice
3 " d\_:
If v +v=2x", then — =
- - dr
2 2
(A) 0 B) X ©) =% (D) 2x - 3y? E) ——
< 3y~ 1+ 3y

Homework: Worksheet 38




Tuesday 10/15 | Today’s Topic: Implicit Differentiation

In-Class Examples: Ex. 1 Find the tangent and normal to the graph of X’ — xy+y2 =7 at the point (—1, 2) .

AP Multiple Choice
2

If (x+2y): d—\ = 2x — y, what is the value of d : at the point (3,0) ?
\, - d.l - dx"
@ -2 (B) 0 (©) 2 o) L0 (E) Undefined
Xy 2 , . 1 . . d,\'.
If e —y™ = e —4, then at _r:E‘md y=2, I =
e e de 4e 8 —4de

A) — B) — C D E

(A) 1 (B) > () S _ o (D) T_c (E) p
Homework: Worksheet 39
Thursday 10/17 | Today’s Topic: Derivatives of Inverse Trig Functions

In-Class Examples: : Evaluate each of the following:

d, d dr d )
1. &[arcsm (2x)] 2. &[arctan (3x)] 3. &[arcsm \/ﬂ 4, &[arctan e’ ]

k]
5.—| arccos| —
dx X

AP Multiple Choice

i (tan 'x + EJT} =

] 1 ] ~ 1 1 3
(A) — A (B) s — 4 (©) el (D) 7 —4x

sin” x I+x

(E)

-

]
1+ x~ X

Homework: Worksheet 40

Friday 10/18 | Today’s Topic: Review

Warm-Up: Find an equation of the tangent line to the curve of f (x) =xe" —e* whenx=1.

In-Class Examples: None

Homework: Worksheet 41

Monday 10/21 | Today’s Topic: Review

In-Class Examples: None

Homework: Worksheet 42

Tuesday 10/22 | Today’s Topic: All Derivatives Exam!

In-Class Examples: None

Homework: None.




