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Lesson 1
CW- Group students to do smart notebook question 1-10

go over theme 4 problems p.14,15

HW- 2006 and 1991 problems and 1-2 on WS#93



Calculus: Sketch functions using derivative graphs

Grade: 9-12
Subject: Mathematics

Date: «date»

| 1 Which statement is true about the graph of f{x) for the piece
shown?

f(x) is increasing

f(x) is decreasing
f(x) is concave up

f(x) has a local minimt
atx=2 T




12 Which statement is true about the graph of f{x) for the piece
shown?

f{x) is concave up

f(x) is concave down

f{x) is increasing

f{x) has an inflection poin
atx=2

A fix)is increasing T
B f{x) is concave down ' N
== A.:.. SR . : - 42. . .. eeseenedpensonsasdh :
¢ fixhasa local maximum at N L
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p fix) has no inflection pointin -4 2 q t—a -
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f(x) is concave down

f(x) is decreasing

fix) has a local maximun * . * 1 /%
atx=2

f(x) has a local minimurr

atx=2

f(x) is concave up

f'(x) changes signat x = 2

f(x) has an inflection point
atx=2 ‘
flx) has a local minimum [ |
il S5 N U8 el | S (8
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6  Which statement is true about the graph of f{x) for the piece
shown? '
B

f(x) has an inflection poi '
atx=0 ‘

f(x) has a local maximum
atx=0 7

fix) has alocal minimum [
atx=0 P

f(x) is concave up

f(x) is decreasing

fix) has an inflection point
atx=0 i i
fix) has no local minimumor  * o i
maximum over theinterval 7 | ™\

f{x) is increasing
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8 Which statement about the graph of f(x) is t

f(x) has two inflection points
atabout x=-1.5,1.5 ;

fix) has three inflection poil
at about x=-3.1, 0, 3.1

fix) has local maxima
atabout x =-1.5, 1.5 P T
2

fix) has two local minima
atabout x=-1.5,1.5

9




Worked Example
Consider the graph of 7, the derivative of ¥ = f{x) defined on the domain —9 < x < 9.

(a) For what values of x does [ have a relative minimum?
(b) For what values of x does f have a relative maximum?

(c) Determine the open intervals where the graph of [ is concave downwards. Show the analysis that leads
to your conclusion.

id) Sketch the graph of f on the interval (—9, 9) if f{0) = 0. Show the analysis that leads to your graph.

SOLUTION
(a) There 15 a relative minimum at x = 7.
(b} There is a relative maximum at x = —7.

ic) The graph of " is decreasing on the intervals ( —9, —5) and (0, 5). By the definition of concavity, this
means that the graph of [ is concave downwards on these intervals.

id) The graph of f is increasing to the left of x = —7. The graph is decreasing on the intervals (—7.0)
and (0, 7), and increasing on the interval (7, 9). There is an inflection point at x = 0 because the
concavity changes from concave upwards to concave downwards.



Date

Sample Questions

Show all yvour work on a separate sheet of paper. Indicate cleanly the methods you use because you will be
praded on the correctness of your methods as well as or the accuracy af Your Grswers.

Multiple Cholce

L.

Given the graph of v = g(z), estimate the value of g9(2).

(2) —4 ®) —1 () 0 @) 1 (e} 4

. At which point 4, B, C, D, or E on the graph of ¥ = flx) are both ¥* and v* positive?

@) A ) B €1 C d D [} E

. Given the graph of & {x), which of the following statements are true about the graph of h?

L. The graph of & has a point of inflection at x = 1.
I The graph of k has a relative extremum at x = 0.
I The graph of k has a relaive extremum at x = 1.
(a) Ionly (b3 1 only {c) I only (d} I and I only (e} 1 and I only
a
L] / Ll
L}
-2
Free Response

The graph of the function f is shown in the figure.

{a) Estimate /(0.

(b) On what open intervals is f increasing?

{c} On what open intervals is  concave downwards?
(d) What are the critical numbers of f7

(e} Sketch the graph of f.

=
o
5
o
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SOLUTIONS

Multiple Cholce

1L

Answer {a). The slope of the tangent line to the graph of v = glx) is clearly negative. Furthermore, by ana-
Iyzing the tick marks on the x and y axes you see that the slope is approximately —4.

. Answer {e). ¥"is positive at the points where the graph is increasing. ¥” is positive at the points where the

graph is concave upwards. The only point satisfying these two criteria is point E.

. Answer (d). At x = | the derivative of i changes from decreasing to increasing. 5o, the concavity changes

at this point, so (1) is true. The derivative changes from positive to negative at x = 0 which implies that
there is a relative maximum at x = 0. So, (I} is true. However, (111) is false because the derivative does
not change sign at x = 1. In conclusion, only (1) and (11) are troe.

Free Response

(@) FI0) is approximately 2.
{b) The graph of f is increasing on the interval (—1, 1)
{c) The graph of f is concave downwards on the interval (1, 3).

{d) x = — 1 is a critical number bacause f(— 1) = 0. Furthermore, © = 1 is a critical number because the
derivative does not exist there. The derivative from the left is positive, whereas the derivative from the
right is 0.

(e} Because f is not differentiable at x = 1, you can expect a break in the graph of  at this point. The
graph of f is decreasing to the left of x = — | and increasing on {— 1, 1). The graph of f is decreasing
to the right of x = 1. S0, the graph of " looks like the following.



Let V= 7'(X) be the graph shown below

=
‘)\\.
O

Based on the graph of f "(X) shown above find where the

graph of f (X) is increasing or decreasing AND find the x-
values of any relative extrema.

M X:/gaﬂ/&x:e fc’ﬁ“jq;;jgj_,r’-‘?gﬂm_’
ng{jﬁﬁy{, 70 siTive vsiwey Herae ,ﬁ a_
nf:, axr X= Mk x=e

IS

@f X = O «@ fCHﬁﬂﬁ:fmm FoSITIVE

{)6{7;} Tive LALVED

Yf hnn 2 R PES
ax X=0

The figure above shows the graph of /', the derivative of
the function f.for —7 < X < 7. The graph of /' has

horizontal tangents lines at X=—3, X=2.and X=5 and

a vertical tangent at X= 3. Find all relative extrema on the
open interval — 7 < X < 7. Justify completely.




Lesson 2

Go over HW-
Cw- below problems WS #93 # 5-13
HW- 1991, 2006 and multiple choice 12-30

2013 AP® CALCULUS AB FREE-RESFONSE QUESTIONS

Graph of J°

4. The figure above shows the graph of [, the derivative of a twice-differcntiable function f, on the closed
interval 0 = x £ 8 The graph of f* has horizontal tangent lines at x = I, x =3, and x = 5. The areas of the
regions between the graph of /7 and the v-axis are labeled in the figure. The function 15 defined for all real
numbers and satisfies f{8) = 4.

{a) Find all values of x on the open interval 0 < x < 8 for which the function f has a local minimum. Justify
FOUr ANSWET.

(b) Determine the absolute minimum value of f on the closed interval 0= x £ 8. Justify your answer,

{c) On what open intervals contained in 0 < x < & 1s the graph of f both concave down and increasing?
Explain your reasoning.

{d) The function g is defined by glx) = [_,r[.r]'I1 If f(3) = , find the slope of the line tangent to the graph

ta]

of g at x= 3.

Example Let the graph of ' (x) be given below. Find

a. the x —coordinate of each inflection point of f;
b. where the graph of fis concave up and is concave down.

e



AP CALCULUS AB
2005 SCORING GUIDELINES

Question 4

X 0 0<x<1
I -1 Negative
frlx) 4 Positive
S7x) | 2 | Negative

TLet f be a function that is continuous on the interval [0, 4). The function 1 is rwice differentiable exceptat x = 2. The
function f and its derivatives have the properties indicated in the table above, where DNE indicates that the derivatives of /-
donotexistat x = 2.
(a) For 0 < x < 4, find all values of x at which f has a relative extremum. Determine whether f has a relative maximum
or a relative minimum at each of these values. Justify your answer.
(b) On the axes provided, sketch the graph of a function that has all the characteristics of f.
(Note: Use the axes provided in the pink test booklet.)

l<x<2 2 2<x<3 3 3<x<4
Positive 2 Positive 0 Negative
Positive | DNE | Negative = Negative
Positive | DNE | Negative 0 Posifive

o|o|o|=

(c) Let g be the function defined by g(x) :L’f(z)a‘r on the open interval (0, 4). For

9
0 < x < 4, find all values of x at which g has a relative extremum. Determine whether g hasa
relative maximum or a relative minimum at each of these values. Justify your answer.

(d) For the function g defined in part (c). find all values of x. for 0 < x < 4. at which the graph of ¢ has a point of

inflection. Justify your answer
(a) f has a relative maximum at x = 2 because [~ changes from 2_{1:re]aﬁ.veextrm1maix:2
positive to negative at x = 2. " | 1 :relative maximum with justification
(b) 1 pomtsatx =01 2 3
y 5- and behavior at (2, 2)
" | 1: appropriate increasing/decreasing
and concavity behavior
© glx)=flx)=0atx=13 1:g(x) = f(x)
g’ changes from negative to positive at x =1 so g has a relative 34 1 cntical points
minimum at x = 1. g’ changes from positive to negative at x =3 1 : answer with justification

so g has a relative maximum at x = 3.

(d) The graph of g has a point of inflection at x = 2 because g” = [~ 27{1:1(:2
changes signat x = 2. * | 1 : answer with justification

Copyright @ 2005 by College Board. All rights reserved.
Visit com (for AP i and Www.

(for AP students and parents).
A



1989 ABS
Solution

0

(a) horizontal tangent & f”(x)
x=-7,-1.48

(b) Relative maxima at x=-1, § because /" changes from positive to negative at
these points

() f concave downward & f” decreasing
(-3.2).(6.10)

157
107
5

0 T T T T 1

1 2 X 4 5
5
-107

A
f x)

£'(x) = 0whenx = 0.8, x = 2.5. x = 4.
f >0 (f'ﬁ is increasing) for0 < x < 0.8, 2.5 < x < 4;
¥ "<o0 (fﬂ is decreashlg) for0.8 < x < 2.5, 4 <x <5
a. So.x = 0.8, x = 2.5, x = 4 are the x —coordinates of inflection points of .
b. The graph of fis concave up on (0. 0.8) U (2.5. 4) and is concave down on (0.8. 2.5) U (4. 5).




Lesson 3

Go over HW-scoring guidelines-
CW -2003-2007-

HW-MC #25-26, 42-43 with calc, 56-58,75 82-84
Warm up

Ap problem 2003- part a,b,c
on your own- will be graded AP style



Lesson 4

--Find the absolute maximum on the interval [1,4]. Justify
f(x) =x3—6x*+12x—8

NOTES FOR OPTIMIZATION PROBLEMS:

Whenever you are required to Maximize or Mininmize a function, you MUST justify whether or not your answer is actually
a maximum of a munimum. You may use the FIRST DERIVATIVE TEST (testing points to the left and night of the critical
points in the first derivative to see 1f the sign of the first derivative changes from positive to negative or vice-versa). or the
SECOND DERIVATIVE TEST (plugging in the critical pomnts to the second derivative to see if the critical points occur
when the original function was concave up or down).

ATLWAYS REMEMBER. that both of these tests are checking for relative extrema. If you have a CLOSED mterval, you
must check the endpoints to make sure the absolute maximum or minimum values do not happen to occur there. If you
have a closed interval, it 1s best just to check ALL critical pomts and endpomts.

Optimization- HW —McCleary worksheet (other side) solutions on website

Primary equation- is what you are trying to maximize or minimize-(we will take the derivative of this
equation to find Critical Values

Secondary equation- an equation that helps you get to 1 variable

1. Find 2 positive numbers that satisfy the given requirements-
The second number is the reciprocal of the first and the sum is a minimum
Primary-
Secondary-

2. | have 100 ft of fence to make a rectangular dog pen, what is the maximum area | can
construct?

Primary-
Secondary-

A box with a square base with NO top has a surface area of
108 square feet. Find the dimensions that will maximize
the volume. [You must use Calculus!]




Primary-
Secondary-
Optimization- McCleary - Homework
1) Find 2 positive numbers such that the product is 192 and the sum is a minimum.
Primary
Secondary-

2) Find the length and width of a rectangle that has a perimeter of 64 feet and a maximum area.
Primary
Secondary-

An open top box is to be made by cutting congruent squares of side length x from the corners of
a 20 by 25 inch sheet of tin and bending up the sides. How large should the squares be to make
the box hold as much as possible

Primary

Secondary-

4) A rectangle is to be inscribed under one arch of a cosine curve. What is the largest area the
rectangle can have and what dimensions give that area?
Primary
Secondary
L= % % \_
: G- 2

5) A rectangular package to be send by UPS can have a maximum combined length and girth of
300cm. Find the dimensions of the package of maximum volume that can be sent (assume that the
Cross sections is a square )

g - Girth = distance around here
¥ il "
0 ' -« ——.

S~ Vi T/ /;',:—)(
|

Sl
T ey ,/"\ o
3~ Square End

Length X

~

Primary



Secondary

Lesson 5
Go over HW
HW- p.231 #1A,6,9,13,14,16,

Reiterate that max and min can occur at endpoints (if a closed interval) or critical values- you should
evaluate all of them —use 1%t or 2" derivative test to justify- make sure you answer the question that is
being asked

A rectangle 1s to be inscribed under one arch of
the cosine curve. What 1s the largest area the
rectangle can have and what dimensions give that
area?

d=0w

- d-a
W= Cus A

Wlx) = xeosx

[ad %

o 2 Dymen: (0,%)

A (x) = L eoa X+ — S WX

A X = o élf()c? CHrnges From
P"«SinU’e_ W NEGATIR vaeves  Lewe
ALx) Pa a nd i x gt X o

[, {22
(ot MK Mk




Lesson 5L- go over homework- optimization

cw-#27 2 prob below distance and area and p. 235 #51-54
HW- review sheet

Use #10 only if time allows

10)  Your dream of becoming a hamster breeder has finally come true.
You are constructing a set of rectangular pens in which to breed your furry friends. The
overall area you are working with is 60 square feet. and you want to divide the area up into
six pens of equal size as shown below.

& \

The cost of the outside fencing is $10 a foot. The inside fencing costs $5 a foot. You wish to
minimize the cost of the fencing.
a) Labeling variables. write down a constrained optinmzation problem that describes this
problem.
b) Using any method learmed in this course, find the exact dimensions of each pen that will
minimize the cost of the breeding ground. What is the total cost?

27. Area A rectangle is bounded by. the x-axis and the semicircle ¢} WS

y = /25 — x? (see figure). What length and width should the ] o
rectangle have so that its area is a maximum? T :

g T

L B o
=

Figure for 27

4. What points on the graph y=4-x? are closest to the point (0,2)
Primary

Secondary



10)  The cost of the outside fencing is $10 a foot. The inside fencing costs $5 a foot. You
wish to minimize the cost of the fencing.

a) Letx be the width of each individual pen. and ¥ be the length as shown above. Since the
total area is 60 sq. ft.. each individual pen will have an area of 10 sq. ft.
The constraintis x ¥ =10. The objective function is the cost. Examining the fencing above.

there is 5y feet of interior fencing, and 2y +12x feet of exterior fencing.
So the total costis C=85-(5¥)+510-(2y+12x). or C =45y +120x.

The constrained optimization problem is: Minimize C =45y+120x subject to the constraint

xy=10.
. . 10 o .. . 450
b) Solving xy =10 of v gives ¥ =—_ Substituting this into C gives C=——+120x. as the
X x
function to minimize over x €(0,%°).
.. . 415
C'=74510+120,andsocnt1calpomtsare 1r=0.and sz,so
X
104415
y:—:—_
X 3

The cost is C =45y +120x=1204/15 ~ $464.76.



Lesson 6

Rectilinear — PVA
CW. Mellina packet page 42,46
HW Mellina packet p 40,41,43

and worksheet with notes particle problem parts 1-4

Rectilinear motion is motion along a line either horizontal or vertical

Position function- where along the x or y axis
Often written as s(t), x(t) or y(t)

Velocity function- v(t) =s’
Acceleration function — a(t) , s”, v’

- 0

Position left of origin at origin
or below origin

Velocity moving left no motion
Or down
Acceleration decreasing vel constant vel

Speed is the absolute value of velocity

Velocity has direction + or —

Ex- -30m/s 20 m/s

Which is the greater velocity? 20
Which is the greater speed? -30

+

at right of origin
or above the origin

moving to right
or up

velocity increasing



Example- look for in smart board----

Motion along the x-axis position function

S(t) = 2t — 21t?+60t + 3

Describe the initial position and motion when t=0

What is s(0) 3 units to the right of origin

Describe the initial velocity? v(0) 60 moving to right at 60 units per sec

Describe the initial acceleration. What is a(0) -42 slowing down because acceleration is negative -
(Note- vel and acc opposite signs)

At what time does the particle stop and turn around?

When the Velocity = 0 it stops, if it changes sign it is turning around.

V(t) = 6t%- 42t+60 =0
T=52

Same sign
Slowing down - opp sign



Particle Motion

Formulas

The formulas for the position, velocity. acceleration and speed of a moving object are given by the following
derivatives.

x(1) Position

v(t) = x'(f) Velocity

a(t) = v(t) = x"(f) Acceleration

[v(2)| Speed
Worked Example

The position function of a particle moving along the x-axis is given by x(r) = 3 — 121 + 36r — 20,
0=t =8

(a) Find the velocity and acceleration of the particle.
(b) Find the open #-intervals when the particle is moving to the left.
(c) Find the velocity of the particle when the acceleration is 0.

(d) Describe the motion of the particle.

SOLUTION
(a) x(1) =1 — 1212 + 361 — 20 Position
v(t) = 317 — 241 + 36 Velocity
a(r) = 6r — 24 Acceleration

(b) v(if) =312 — 24t + 36 =3(t — 2)(t — 6) < Owhen?2 < t < 6.
(c) a(r) = 6r — 24 = 0O whent = 4. So, v(4) = 3(4)*> — 24(4) + 36 = —12.

(d) You can analyze the motion of the particle by building a table of values for x(t), v(¢), and a(f) at ¢ = 0,

... ..8
t 0 1 2 3 4 5 6 7 8
x(1) —20 5 12 7 —4 —15 —20 —13 12
v(t) 36 15 0 -9 —12 -9 0 15 36
a(t) —24 —18 —12 -6 0 6 12 18 24
From this table you can see that the particle starts at x = —20 and moves to the right to x = 12 when
t = 2. The velocity is zero when f = 2 and the particle reverses direction and returns to x = —20

when f = 6. Again, the velocity is zero here, and the particle reverses direction once more and moves
off to the rieht




Notes

(a) You can obtain the velocity and acceleration functions by differentiating the given position
function, v(1) = x(f) and a(f) = x"(t) = v'(1).

(b) The particle is moving to the left when v(7) < 0, so you have to solve a quadratic inequality.
Note that the particle is moving to the right when0 < < 2and 6 < 1 < 8.

(c) The velocity is negative because the particle is moving to the left.

(d) The table feature on the T1-83 is especially useful for constructing a table of values. You can
obtain a schematic graph of the position of the particle by plotting (in parametric mode) the
curve i

x,() = 13 — 1212 + 36t — 20 <_—
w) =t
for0 = t = 8, using the viewing window [—30, 20] x [—2, 10].

Particle is speeding up if V(t) and A(t) have the same sign
Particle slowing down if V(t) and A(t) have opposite signs

A particle is moving along the x-axis. Its position at time, ¢, is given by the equation:
e

N X a2
W=a

1. What is the velocity of the particle at /= 3? Is the velocity increasing or
decreasing at this time? Explain and justify your answer.

2. Atwhat values of f does the particle change direction? Explain and justify your
answer.

3. For which values of ¢ is the position graph concave downwards? For which
values is it concave upwards? Explain and justify your answer.

4. For which values of # is the particle speeding up? For which values is it slowing
down? Explain and justify your answer.



6. A partich is moving along the x-axls, Its position at time £, is given by the equation;
) et s 3z -
r{t}:T-T'FEI:::. _{_"I_.J-'_'I-'I- _%r PS4

a.  What is the velogity of the particle at ¢ =37 Is the velocity increasing or decraasing at

this time? Etpli'lll'hﬂ['-lilifh"rﬂurirml'l:l'r B )
W) p£5s?£ﬁ+|u,=t | f‘) J7-63 30 \
PRESSrE BE | @ |
# (-t -3 \
-, S o Ay - 5-"_:!!? g e W
! l { 1 A
_ — patos”
b, At what values of f does the particle change direction? Explain and justify your answer.
U.I'_li:" __.|':-_3 :;'-l‘:-h"":._'ﬂl-i _ o
(> 7t 40 Uﬁt‘_}ﬂ_,L__‘“_“é:—Fﬁ---
e(t-s)(L-3 LA,

f:{-:ﬂagl:l - —

£, For which values of ¢ is the position graph concave duiml.uwd:? For which valuwes is it
concave upwards? Explain and justify your answar.
A= 347104 =10 i) ey = g

, ¥ o BRIP4
4 d{'ﬁj'qmwj g berauns €7

'. P_I;;';{J}_'- — 3 e b‘i‘w L_i_g_ﬁlpj (37%0,80

qu?‘ﬁﬁ'_li'hl-:h values I5 it :hﬂh; down?

Explain and pustify your answar,

e [+ AR i) = ot b, == J_—:_J._.;.
.
A
{‘?:Hﬁ]u 3.7V RO sk e s
Slown deon v (€ +AR hawe 5 e .,

-

:'3.135 5)u (. 580,2) a




lesson 7

cw/hw mellina packet page 43-49
HW- Tomorrow night’s HW is MC packet # 11-13, 35-41, 72-73

82 < CHAPTER3

6. The graph of f'(x) is given below for x €[-3,3]. On which >
interval(s) is the function flx) both increasing and concave up‘

y
I..3 ,,,,,,,,,,,,,,,,,
B R
B S i e
o .
-4 —Vz -1 1 2\3 4
. et e
i
H _3L,, H
A) (-2,2)
(B) (-2,00U(0,2)
© (-3.-2)
(D) (-2,-1)u(0,1)
(F) none of these
(2, Zm‘ (7,20
20
. . ‘ T . ) . .
10 _ (16, 10)
W / (18, 10)
T A —t ; — — .
2 4 6 8 u 6 1b
-10
(10, —10) (14, =1

Graph of 1

This is a graph of v(t), when does the particle stop and change direction?



1

d.

. s . ~(1 ) y ; P,
Car A has positive velocity as it travels on a straight road, where = isa

differentiable function of t. The velocity is recorded for selected values over the time
interval 0 =7 =10 seconds, as shown in the table below.

t (sec) 0
v (I)tt/sec) 0 9 36 | 61 115

Use data from the table to approximate the acceleration of Car A at t = 8 seconds.
Indicate units of measure.
- r N\

A particle moves along the y —axis for

0 <7 <40 seconds. The velocity of the particle
at time 7 is given by v(¢)=sin (Z7) in meters/
second. The particle is at position y =10 meters

at time 7 =0. iR ’fo.‘»!‘ﬂﬂf]

(a) Find the acceleration of the particle at time ¢

Is the speed of the particle increasing,
decreasing, or neither at time 7 =10 seconds?



YA~ s LI &S )

0L V= () -G 4oy
» e Gy
A= (12419)% (C24) - (442202 4)a)
()"

FE 4 942416)(-24) - L4146t ]

" T245- et a4 ~llet et -Ly=- 16¢7]
RS0t 201 ~dug THESS 2L oL >qek
= 28%abea

. 3(h=L GRS o )

0y & G e D
: 2
0(1)= =226, t-25¢
F:060= 2t°-16t>-06t O e it
® C*?__\'L_\)q }O _____ —zl\r_s_

2 ! . : )
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o
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2 2 12,
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Test topics- ch 5- AP Style
Mean-value-theorem-Relles Fhm—not on 2019 test
Tangent line approximation

Critical values (numbers)

Relative min and max

Absolute max and min

Reading f’(x) graphs and v(t) graphs
Optimization

Rectilinear motion PVA

Speeding up or slowing down
Inflection points, concavity
Increasing, decreasing

P(t)= t3-t2-t

Find- initial position and Initial motion
(WHAT SHOULD WE LOOK AT)

When does the particle change direction?
(WHAT SHOULD WE LOOK AT)

Is the velocity increasing or decreasing at t=4
(WHAT SHOULD WE LOOK AT)

When is the particle speeding up, slowing down
(WHAT SHOULD WE LOOK AT)

Lesson 8

REVIEW.
p.51 of packet with calculator, last page #20,21,22



Multiple choice packet # 11-13, # 35-41, 72-73
Multiple choice packet 35-41, 72-73

with a calculator- and justify
Worked Example

The position function of a particle moving along the x-axis is given by x(r) = 3 — 1212 + 361 — 20,
0=<t=8.

(a) Find the velocity and acceleration of the particle.
(b) Find the open #-intervals when the particle is moving to the left.
(c) Find the velocity of the particle when the acceleration is 0.

(d) Describe the motion of the particle.

818 (1989BC). Consider the function f defined by f(x) = €” cosx with domain [0, 27].
a) Find the absolute maximum and minimum values of f(x).
b) Find intervals on which f is increasing.

¢) Find the z-coordinate of each point of inflection of the graph of f.

1. F(x) = 2x2. Write an equation of the tangent line at x=3. Use it to
approximate f(3.1).
Does the approximation overestimate or underestimate the actual value?

LESSON 10- test



