AP Calculus Summer 2022 Qzl_ssignment

Welcome to Advanced Placement Calculus! This course will demand more of you
than any other mathematics course you have taken. You will be asked to reason, justify, and
expand your learning and do more than perform memorized computations.

Before being ready for AP Calculus, you should be competent in algebraic concepts taught
in Algebra 1, Algebra 2, and Pre-Calculus. Also, you should be prepared that successful AP
Calculus students possess the following characteristics:

« daily review of new content material taught in class

« diligent completion of homework on a daily basis

e participation in study groups or working with a study buddy

 understanding concepts vs. cramming details

e organizing notes and materials, grouping of similar concepts, discerning differences
between

concepts, and knowing and understanding major theorems and concepts

« asking questions in class and out of class before the next concept is introduced

« proficient in translating mathematical expressions into necessary and sufficient English
justifications

« plans college visits sparingly and wisely and does not slack off in the spring of the school
year

You will need to have your own calculator and bring it to class every day. AP Calculus relies
on the use of a calculator. [ highly recommend you have a TI -84 or TI-89 Titanium as does
the AP College Board. If you choose to use a different edition or type, [ will likely not be able
to help you with all topics.

Before starting this course, I ask that you commit to being an active participant in the
course. This means you must be willing to work with your fellow classmates and me. We
will have a lot of fun; however, the ultimate goal of this course is to get you college credit in
Calculus by getting a good score on the AP exam. If you are a student who likes to sit and do
nothing during class time, not complete homework, or does not enjoy working through
good mathematics questions, this course is probably not for you.

Now that you have a little information about the course, you are ready to start your
summer assignment. Make sure you read all directions thoroughly and complete each part
of the assignment. Remember that this assignment will be your first big grade in the course
as well as set the tone for the type of student you will be in the class. I look forward to
working with and teaching all of you over the course of the next year!

The assignment is due on the first day of class.

Enjoy your summer and see you at the start of school!



Your Assignment

Use the four links below to watch 4 lessons on Limits.
There is work to complete for each lesson.
You will have a test on this lesson when you return to school in September.

Here are the links to the 4 lessons:

« Lesson 1: Limits Graphically
ohttps://www.youtube.com/watch?v=6hXKall\VV-sM

- Lesson 2: Limits Analytically
ohttps://www.youtube.com/watch?v=S9JEUNTQNDE&list=PLXxRSX8UqgzW

ceo/f2gHB6YEUDbQrqfre0q8Z

» Lesson 3: Asymptotes
ohttps://www.youtube.com/watch?v=rTT2X594jjQ

s Lesson 4.
ohttps://www.youtube.com/watch?v=aDZAQGEVJNg

The assignments for each lesson are below. If you have any questions please email me at
marie-claire.guidoux@saintjosephprep.org . [ will do my best to get back to you quickly.
You may write work on additional paper and attach if necessary.




Calculus

Write your questions and
thouahls here!

-

A limit is the
and the right side of a given

1.1 Limits Graphically

Name:

from both the left

What is a limit?

a function

Example 1

AVIVAY

= | = m ow om

et R g , 6 o5 4 3 2 ) L T I‘ I ;
f(=3)= f(=3)= f(=3)= f(=3) = f(=3)
imfG)= | tmfG)= | ImsG)= | lmsk)= | limsk)-

Limit: (geeky math definition for Mr. Kelly)

Given a function f, the limit of f(x) as x approaches c is a real number R if f(x) can
be made arbitrarily close to R by taking x sufficiently close to ¢ (but not equal to c). If
the limit exists and is a real number, then the common notation is lxl_r)l;l f(x) =

What is a one-sided limit?

A one-sided limit is the a function approaches as you

approach a given from either the or side.
|
| Example 2
| y
! : '/ “The limit of f as x approaches 3 lim f(x) = —
I from the left side is —1.” x=37

“The limit of f as x approaches 3
from the right side is 2.”

Jim, f() =2




Write your questions and
thouahts here!

- Example 3
a. lim flx)= |b. 'lin} flx)=
d. lim /(x)=" | . 1in&f(;)=

k!

Now

summarize
what you
learned!

1.1 Limits Graphically

g lim f(x)= | h. lim f(x)=

x—-1 x—>-3

I fQ) =

hen does a limit not exist?

(w N e g)

Example 4
Sketch a graph of a function g that

satisfies all of the following conditions.

a. g(3)=-1
b. lim &) =4
C. 111’1’1 gx)=1

d. gisincreasingon -2 <x <3
e lim&®)>lims&®)

x=y=2" x—>-2*

Example 5

Write T (true) or F (false) under each statement.

Use the graph on the right.

a. lim F(x)=1 | b.lim f(x)=2

c.lim f(x)=1

x—2 x—1

d.lim f(x)=2

x—1* x—1

e. lim f(x) = does not exist

f. lim f(x)= lir0r£ flx) e l.irrz) £(x)=does not exist

x—07




1.1 Limits Graphically

Calculus

1. N 1£m f(x) _ b. f(1) = e lim /(- | :y /
d. hgl fx) = e. f(~1) = £ £(2) = . ; ' SaT
g li{pf(X)= h. lxif]nf(x): I 115121 Sfx) =
A
a 1&}} f(x)= b. f(1) = C: 1i_r>pf (x) =
d. 199 f(x)= e. f(3) = f. linzﬂ fx)=
& lim /() = h.f(=2) = i f(4) =
3.
2 lim /() = b. f(3) = ¢ lim /()=
d lim /(- e. f(0) = £ 1im /(0=
& lxiglf(x) = h.f(1) = i f(—=1.6) =
a. -
a. li{lgf(X)= b. f(2) = c. 11512& fx)=
d lim /() = e f(4) = f. 1&1 fx)=
8. lig}f(x)= h.f(1) = i 1}51f(x)=




a. lim /(x) = b. f(=1) = g lirglf(x)=
d. limJ/ )= e. f(=3) = flim /()=
g f(3) = h. lim/ ()= i.f(=4=

6. Sketch a graph of a function f that satisfies all of the
following conditions.

a. f(-2)=5

b. [im/(») =1

x—-2

b. h(3) is undefined.
c. lim h(x) < lim h(x)
x—>—=2" x--2%

d. hisconstanton —2 < x < 3 and decreasing
everywhere else.

¢ lim/x)=3 EETTEEN
x—4" -2
d. fisincreasingonx < —2 | :
e Iim/<]im/x)
x4~ x—4*
7. Sketch a graph of a function g that satisfies all of the
following conditions.
a. g(1)=3 7
b. [im&(x)=-2
x—1 2
C. li];'];[g(x): 5 -:7 —Is —Is —I4 —13_ 2 '!'-1- ll ; ;; :ls 6 ;
E
d. gisincreasingonlyon -5<x < -—-3andx>1 4
e. limeg™)>]1ime®)
x—>-3" x—-3*
8. Sketch a gra_pﬁ-af_af‘unction h that satisfies all of the
following conditions. :
a. I[imA(x) =h(=2) =1 a
x—3 3



1.1 Limits Graphically Test Prep

1. The graph of the function fis shown. Which of the following statements about fis true?

g

8 (A) lim £(x) = lim f(x) (B) lim f(x) = 4
: © lim f(x) =4 (D) lim f(x) = 1
« xX— X

(E) lim f(x) does not exist.
x-a

a b

2. The figure below shows the graph of a function f with domain 0 < x < 4. Which of the following
statements are true?

L lim f(x) exists.
x—2”

II. lim f(x) exists. ./:---—--o
x—-2%

HI.  lim f(x) exists.
x—2

of 123 4
Graph of /
(A) Tonly (B) II only (C) Iandllonly (D) IandIllonly (E) I,1I, and III

3. If [x] represents the greatest integer that is less than or equal to x, then lir(r)l % =
x-0"

(A) —2 (B) —1 (©) 0 (D) 2 (E) the limit does not exist

4. Consider the function y = f(x) shown below. Which of the following statements is true?

¥

3 (A) limf(x) =3
N x—-1
"'v.‘_‘.- :| [SER A
R ®) f(1) =1
U | R (C) f(x) is continuous for all x.
Sioiig=y T8 ] TEL B

(D) lim f(x) = £(1)

(E) None of the above



Calculus

" ) 1.2 Limits Analytlcally Name:
rite your questions

and thouahts herel m
Recall: What is a limit?
(Finding a limit: \

|
|
: 2,
i a.
b.
\3. j
‘ Direct Substitution Factor and Cancel
1. 2. 3. 4,
lim (x?2 +2x—4) | limV3x — 2 ~ 4x?* —5x o 2x*+13x—7
x—>—1 X2 lim— lim
x=0 X x——7 x:47
[ Rationalize Two variables \
5 6.
Vx+4 -3 . (x+h)?=3(x+h)— (x*—3x)
lim lim

x5 x—15 h-0 h




Write your questions

1.2 Limits Analytically

and thouahts here!

Now

summarize
what you >
learned!

Piecewise defined functions and limits

Vi1—-x, x<-5 V10 —x2,  x<-1
fE) =3 x+3 26 — 5x?
— > — X)=§ = =
sz X275 g(x) = l<x<e
Inx3, x>e
7. lim f(x)= 8. lim f(x)= 10. lim g(x) = 11. lim g(x) =
x——57 x—-—5t x-—1 x—e’
9. lim f(x) = 12. lim g(x) =
X—==5 x—e

Special Trig Limits:

I sin x lim X
im - =
x-0 X or x-0sinx
. 1—cosx ~cosx—1

lim——— = or lim— =

x—0 X x—-0 X /
13. 1j sin 3x 14. lim tan 4x . cos? ¥-1

}Cl—r’% x x—-0 8x 15. }(I_I)I(]) x(cosx+1)




Gex x mmgl_x ) x m\m_k . g8—x gex Xi+aX mﬁlc.lx -
6 — XMWl ST TIM-TI+XA vl E—p+ XA el 08—XZ+,% wi et XT2= X1 T+ X2 T
SeXx T—eX L—X NQMI—R x wﬁwl_k . x€ oTHR )
(9 — XS + ;xz)wi 01 (T+x—xg)wi ‘6 verzf 18 rxp L Gy 9
xuls 0<x T-X ﬁmx . 1-% Wﬂx . Sex Zex
7z S ve-xrx LY we—px L€ (T +x)u g (X —x)ywi T
“}1WI| yoes aien|eny _
QU_HUNhQ :owep sn|naje)

AlleonAjeuy sywi z'1



¥ e ﬂwm 9¢ . mﬂm 6
ENTTET ; 0eoX (z+x) - E dhaak
oprsaz 8¢ (z—)w ‘L2 s L 52
X Tex z me E mm._l—x . x mmmx .
A mE: 74 € Ul €7 AMW uej waIy -ge¢ 9—xS ) I 'T¢ |.R+NRN. I[ '0¢
MTH Yy o<y
1-Xf I . Y 0y sz W LT | —
Fere wir et FETEETe: wil 8T LS

X —gNMwng 91



-X DeX

4 - . Yy - £ W] ‘g€
(2-x5—;x¥%)—2—(U+X)5— 7 (Y +2)¥ 8 Bk (294 7%) = (U+x) 9+, (4 +X) 1l S& X Uls (X ;509-1) .
xX—§ SeX X x-2 X . WAIR. UeX
SE+XLT—,X2 i 2 9T—~x9+,X wif "9¢ mkwvc_mpmc: Q€ XS0 W[ ‘$¢
z
1-x2 me . yox g X ex X goex p-x  0eX
7y i ee T W T oo W TE ST Wi 08 o 6




On the AP exam, there will be questions where you must find the hole of a function. This is basically finding the
limit as you approach the discontinuity. The problems on the exam will be worded differently, but if you can
recognize what to do, they are not that difficult.

The following functions have a removable discontinuity (hole). If we fill in this hole to make the function
continuous, what is the coordinate point to fill in?

x%—x-12 x2+7x 2x—1 x4+ 13244
41, ——— 42, —— s oy 44, ———
[‘ Using the following piecewise functions, find the given values.
Vs—x, x<—4 —|x1, x < -5 sinff,  O=m
g(x)={x2-5 —4<x<?2 h(x) ={20—x2, —-5<x<3 |w®=jcost, m<O<2m
x—3, x=>2 4x —1, x>3 tan@, 0 >2m
li = =
X
A 90 = Jim, (<) = w(m) =
9@2) = h(3) = lim w(0) =
x—»n
li = : =
im0 = LA h(x) lim_w() =
X2
Jim, g(x) = Jim, h(x) = lim w(6) =
X
lim 90x) = (S lim_w(6) =
x-2m"
1' = h —5 =
xir&g(x) (=5) llmnW(Q) =
A = lim h(x) =
1.2 Limits Analytically Test Prep
1. lim cos(mx) =
x-—1
(A) B) 1 < 0 D) -1 (E) The limit does not exist




_(In3x, 0<x<3 . .
2, Iff(x)_{xln& 3<xS4,thenL1_r,r?1)f(x) is

(A) In9 (B) In27 (C) 3In3 (D) 3+1In3 (E) nonexistent

, Inx.
3. Evaluate lim —is
x—1 3x

(A) 0 (B) g C) e (D) 3 (E) The limit does not exist.

sinx cosx—sinx .

4. lim4———"1s

x—0 x2
(A) 2 (B) = (C) o D) 0 (E) undefined
3
. x%-2ax+a?
e Jltl_r)r}1 ——
(A) —o0 (B) a (C) 0 (D) oo (E) The limit does not exist.
UL x=0
6.Let f(x) = { x 77 7 7 Which of the following statements about f(x) is true?
cosx, x <0

L i /) =1
II. lim f(x)=1
x—0"

L. lim f(x) =1
x-0

(A) None of these (B) Tonly (C) II only (D) Iand II only (E) L 1I, and III
statements are true.

(3x2+5cosx—5)
2x

7. lim
x—0

(A) 0 (B) g (© 3 (D) 4 (E) Does not exist

Inx for0 < x <2

x%In2 for2 < x <4, then ngf(x) 1S

8. If £ (x) :{

(A) In2 (B) In8 (C) In16 (D) 4 (E) nonexistent



Calculus

Write your questions
and thouahts herel

~ Vertical Asymptotes:

| True or False. If you have the function f(x) =

1.3 Asymptotes

Name:

Recall: Vertical Asymptote

Use the function f(x) =

vertical asymptote at x = a.

x*42x-8
X2 x—12

1. Ildentify all vertical asymptotes.

Horizontal Asymptote m

blah, blah, blah

xX—a

Horizontal Asymptotes: (End-behavior)

— to answer the following.

2. Evaluate lir?_f(x)
xX—

then there must be a

3. Evaluate lim_f(x)
x-3%

What does the y-value approach as the x-value approaches negative infinity AND

positive infinity? Does it approach a specific number, or is it growing without bound?

Basic Rules for Horizontal Asymptotes:

If the numerator and denominator grow

If the

grows faster than the denominator, then you have

grows faster means

notas big

super duper BIG number!

fast, then you have

BIG number!

BIG number!
not as big

BIG number!

\

7

First, you need to recognize which functions grow faster as x-values get larger and larger.

Rank
Fastest to f(x) x=1 x =10 x =100 x = 1000
Slowest

b

3

%10

- T

- ——

4x

Inx




Write your queslions
and thouahts here!

Now
summarize
what you

learned!

1.3 Asymptotes

| Find the horizontal asymptote(s) of each function.

244 _ xt4 — x+4
4. ySe—s > ¥ =5s T 3x2-5
2
What about weird ones like this: y = \/Z:z
| Evaluate the limit.
\/ 2 - N 2 — l 3 —x
I e ) R R i 9. lim —4ex 10. ;‘_{2056
x—00 3x—1 xX——00 3x-1 X—00
Trig Function’s Horizontal Asymptotes:
| Evaluate the limit.
11, lim 282 12. lim —3 cos 13. lim sinx 14. lim 5x cos x
X X—00 X->00

X——00 X

X—>00

Squeeze Theorem:

\

a.k.a. “Sandwich Theorem” or “Pinching Theorem”
f ()< (0 (%)

and if lim f(x) =

and lim h(x) =

then limg(x) =

~

' | Use the Squeeze Theorem to evaluate the limit.

15. lim x2 cos (iz)
x—0 x



1.3 Asymptotes
Calculus

Name:

[. Identify all vertical asymptotes of each function.

|

x*—x-12  x3+4x2-24x _ 7x%44x—3 _ 3xP-11x410
Lflx) ="—/5— 2. f(X) =—03 3. f(x) = T3 4. fx) =—5—
| Identify all horizontal asymptotes of each function. J
V2sxt+2x V7xe+3x2+x VoxB-2x3-6x _ 3
s fOO =5 6. f0) =" |7 W= 3 | B W

sting the Squeeze Theorem, evaluate each limit. SHOW WORK!

9. lim x cos (7—1()

x-0

10. lim x% sin (iz)
x>0 X

x—0

11. lim x sin (—1-)

x2

| Evaluate each limit.

: EpE) 1 6xZ+4zx ; 1 x7
12. lim —— i ( in=— ) 14. lim |5 cos- im = —
x—00 X2 H2x+2 13. ,ll_,rg, S x 3x2 X—00 x 15. 3}1_1;2, 4% 5
16. lim 37 4+ 2 17. lim —3x cosx 18. lim 2xsinx 19, iy Pras 42
X—00 X-00 X—00 . x_I;l;) x"'+?1x"+2x“
. 3xf-5x411 . 2x—mx? N sinx . —xt-3x?-8
20. lim ——— 21. lim cos (——) 22, lim ( —4) 23, lim —
x——00 X%—2x x>0 X2 x—o \ X xoto SxM47x+13
. x®—7x?48 25. lim x227% . el . 3x*-5x7+6 R
24, lim ——— : 26. lim — 27. lim ——————
x—oo XE4Tx-—2 2 x—00 9% x—o—00 X7—15x1




P ST N . 5 385334
28, lim 2= 410 29. lim (S”’x + 2) 30. lim cos ("—) +4 31, lim B
X ex

x—00 Gx24+6x—1 X—00 X—00 x—ooo X xl—2x4

32. lim sin(2x) it 2y L ——
X200 33. lim cos - 34. lim cos{ -2
xX—-00 5—2x? X—00 x2—x3+2

1.3 Asymptotes Test Prep

I lim cosx _
x-0t X
(A) — B) -1 (ORY D) 1 (E) o

2. Which of the following functions grows the fastest?

&) atw) = ()" (B) b(w) = ul®® + % (©) c(u) = 4%

(D) d(u) = 200e* (BE) e(u) = 3% +ud

3. Consider the functions f(x) = ;{1—, x# 0,and g(x) = x sin%,x # 0. Which of the following describes
the behavior of f and g as x — 07

(A) lim f(x) = 0and limg(x) =0 (B) lim f(x) and lim g (x) do not exist.
x—0 x—0 x—0 x=0

© Lirré f(x) =0and lirr(l) g(x) does not exist. (D) lirr& f(x) does not exist and Lir% gx)=0
— x— x— -

(E) lim f(x) = and limg(x) =0
x-0 x—0



4. Suppose that g(x) = sin® xVx® + 4, and lim 989 — . Which of the following functions could be f?

x—o0 f(X)

(A) x (B) x? (C) x3 (D) x* (E) Inx
5. Which of the following statements are true for the function f(x) = 2x322x+1
I. f(x) has a horizontal asymptote of y = 1
II. f(x) has a horizontal asymptote of y = 0
III. f(x) has a vertical asymptote of x = 0
(A) Tonly (B) II only (C) III only (D) I and III only (E) II and III only

6. Which of the following functions has both a vertical and horizontal asymptote?

_ 1 B) f(x) =tanx CR.

(A) f() = 7= B) f() © [ =3
x 2
(D) f(¥) = 27 ) fO) =L
x%+2x+3
7. The function f(x) = .\:2—1x "7 7 has which of the following asymptotes?
% x <0

(A) y = 0 only. (B) y =1 only. (C)y =1, x=1 only.
D)y =1, x = +1 only. EBE)y=0,y=1, x==x1.

—ax3+bx?4-cx+d
e X—wx3+w

8. If the function f(x) =
x=0,thenw —a =

has a horizontal asymptote of y = 2 and a vertical asymptote of

(A) —1 (B) 0 ©) 1 (D) o (E) The limit does not exist.

X

5+2
9. What are all horizontal asymptotes of the graph of y = in the xy-plane?

il =72%

(A) y = —1only (B) y =0 only (C) y =5 only

(D) y=—1landy =20 (E) y=—-1landy =5



Calculus

1.4 Continuity Name:

Wirite your questions

and thouahts here! = — -
Defining Continuity: III:I !5

-
-

"F(ormal Definition of Continuity:

1.
2.

3.

-

For f(x) to be continuous at x = ¢, the following three conditions must be met:

N

W

Continuous function...or continuous on its domain?

/\/jL/J f~ O

4vpes of Discontinuities:

1.

2.

3.

.

\

J

|

For each fu;mctic-in_ide_rrtify the x value and type of each discontinuity.
5 X2—8x+12 - .
_ 2. f(x) = [2% — 3 xc—2x+1,
L f0) = e ! 3. 9(x) = { x+2,
2%,

x< -1

-1<x<2

x=>2



1.4 Continuity m
Write your questions -

and thouahts here!

Finding the Dom_a_ii

| Two scenarios to watch for when looking for a restriction on the domain.
g () = x—5
' fe) = x+1

2 f(x) =vV7x+3

| Find the domain of each function. B

3x 5
4, f(x)—xm 5. h(x)—z_ﬁ

Intermediate Value Theorem (for continuous functions) - IVT \

F

| 6. Use the IVT to answer the following questions if f(x) =x3—2x—5.
a. Find f(1).

b. Find f(2).

c. Find f(3).

d. Does the function have a zero? How do you know?

Now

summarize \ - = —_— : ————
what you >
learned! N - o - - B




1.4 Continuity

Calculus Name:
I Identify and classify each point of discontinuity of the given function. |
= & x? e 4. f(x) =2 - 6x
1 f00) =— 2. f(x) = o— 3. f(0) =5 — fe0)
o x+2 _ 4x+5 3-2x, x<2
5. f(X) = — 6. f(x) =—; 7. f(x)={x_3’ e
5x+1, x<-1 | I+3, x<
8. f(x) ={ oir X <4 10. £(x) ={e s
x+3, x>-1 Inx*, x>e
9.f)={x—-3, x>4
5, x=4
l Find the domain of each function.
6x—-2 = 6 3 X)) = al
11. s(x) =- - 12. w(t) AT 13. f(x) —
3t x+1 2
14. v(t) = "o 15. g(x) = e 16. g(w) = P




i

= 19. = x?2
18. A(t) =~ g(x) = x* + 11x + 30

17. s(t) = ¥Vt — 8

Below is a table of values for a continuous function f. Use this table to answer questions 20-22.

X 3 4 5 6 7

F(0) 4 1 -3 ~1 6

20. On the interval 3 < x < 7, must there be a value of x for which f(x) = 5? Explain.

21. Ontheinterval 3 < x < 7, could there be a value of x for which f(x) = 7? Explain.

22. What is the minimum number of zeros f must have on the interval 3 < x < 77?

Below is a table of values for a continuous function g. Use this table to answer questions 23-26.

& 0 2 15 32 50
g(x) -1 10 17 -10 8
23. Ontheinterval 0 < x < 15, must there be a value of x for which g(x) = —3? Explain.

24. On the interval 0 < x < 50, must there be a value of x for which g(x) = 11? Explain.

25. What is the minimum number of zeros g must have on the interval 15 < x < 507

26. What is the minimum number of zeros g must have on the interval 0 < x < 507



1.4 Continuity Test Prep

1. The graph of the function f(x) is shown below:
f(x) 4 |

Which of the following statements is true about f?
[. f is undefined at x = 1.

II. f is defined but not continuous at x = 2.

III. f is defined and continuous at x = 3.

(A) OnlyI (B) Only II (C) Tand I (D) Iand IIT  (E) None of the statements
are true.
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2. Lety = ————. This function has a hole. What is the y-value of the hole?

(A)g (B) 3 © - (D) 0 (E) -3

3. For which value of k is the following function continuous at x = 4?

T
sin;, x<4
f={ =
k E, x >4

(A) k=2 B) k=1 (C) k=-1 (D) k=2 @)k:_%
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f(x) il k 2

The function f is continuous on the closed interval [0, 2] and has values that are given in the table above,

The equation g(x) = %must have at least two intersections with f in the interval [0, 2] if k =

(4) 0 ®) 2 (© 1 D) 2 ®) 3

x2—(k+2)x+6

. For what value of k will the function f(x) = po—

have a point discontinuity at x = k?

(A k=-1 (B) k=0 ©) k=1 (D) k =2 (E) k=3

. Suppose f is continuous on the closed interval [0,4] and suppose f(0) = 1, f(1) = 2,f(2) =0,
f(3) = =3, f(4) = 3. Which of the following statements about the zeros of f on [0,4] is always true?

(A) f hasexactly one zeroon  (B) f has more than one zero ~ (C) f has more than two zeros
[0, 4]. on [0, 4]. on [0,4].

(D) f has exactly two zeros on  (E) None of the statements
[0,4]. above is true.



Questions 7 through 9 are based on the function f(x) shown in the graph below:
i
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7. The function f(x) has a removable discontinuity at:

(A) x = =2 only (B) x =0 only (C) x =1only

(D) x =~2and x = 0 only (E) f(x) has no removable discontinuities.

8. On what intervals is f(x) continuous?

(A) [-3,-2]u[-2,0] U [0,2.5] (B) [~3,—2] U (~2,0] U [0,2.5]
(C) [-3,-2] U (=2,0] U (0,2.5] (D) [~3,-2] U [-2,0] U (0,2.5]

(E) [-3,-2] U (=2,0]U (0,1) U (1,2.5]

9. The function has a jump discontinuity at:

(A) x = =2 only (B) x =0 only (C) x =1 only

(D) x =—2and x = 0 only (E) f(x) has no jump discontinuities.

FREE RESPONSE ON THE BACK!



For this Free Response problem, answer each question as completely as possible. Do NOT look at the
answers until completed! When done, use the Solution Key to grade your work. Put your score in the
box below.

The graph of a function f is shown below and describes the position of a particle as it moves along the y-
axis with respect to time.
y

[

a. Describe the movement of the particle on the interval [1,3].

b. Assume f(t) > 1fort > 6,and y = 1 is an asymptote. Describe the movement of the particle as
t approaches infinity.

c. Can we use the Intermediate Value Theorem on the interval [—1,2] to show that f has a zero in
that interval? On the interval [2,5]? Explain your reasoning.




