AP Calculus (BC)
Summer Assignment

Name




Happy Summer, AP Calculus BC Students-to-Be!

This summer packet includes practice problems covering skills and concepts that
you have encountered and worked with in your previous math courses. The
purpose of this packet is to refresh your understanding of these topics so that, by
September, we can begin the year moving forward at a strong pace.

I recommend starting the packet in mid-August. It must be completed and
submitted on the first day of class. To receive credit, you must show all of your
work and attach it to the packet before turning it in. Late or incomplete packets will
not be accepted, so please plan your time accordingly.

This work should be completed without the use of a calculator, meaning all
answers should be given in exact form. However, | encourage you to use a
calculator to check your work after you have completed it.

Our first class will be devoted to reviewing the packet and answering any questions
you may have. During our second class, you will take a test covering only the
material included in this packet. This assessment will serve as the first major grade
of the first quarter and will not be eligible for reassessment or point recovery.

A strong understanding of these foundational skills is essential for success in this
rigorous course. If you find that you are struggling with the material in this packet,
I encourage you to seek help before the school year begins.

If you need to contact me, please feel free to email me at cflanders@mvyps.org.
Enjoy your summer, and I look forward to seeing you in September!

Mrs. Flanders
MVRHS
Math Department Chair



Transformations and Analysis of Parent Functions
(Lincar, Quadratic, Cubic, Square Root, Cube Root, Absolute Value, Reciprocal and Inverse Square)

Piecewise Functions

Trigonometric Functions
(sine, cosine, tangent, cosecant, secant, cotangent, inverse Sine, inverse Cosine and inverse Tangent)

Exponential and Logarithmic Functions
(Transformations and analysis of Parents, Solving Equations)

Higher Degree Polynomials and Rational Functions
(Graphing and analysis)

Operations, Composition and Inverses of Functions
Difference Quotient

Unit | of the AP Calculus Course Curriculum
(Limits and Continuity)

Unit 2 of the AP Calculus Course Curriculum
(Differentiation: Definition and Basic Derivative Rules)




(For problems 1-16)
Sketch the graph of each and complete the analysis.

2. x+6y=6

a) x-intercepi(s): a) x-intercept(s):
b) y-intercept: b) y-intercept:
¢) Domain: ¢) Domain:
d) Range: d) Range:
¢) Even/Odd or Neither? ¢) Even/Odd or Neither?
f) Interval of Increase: ) Interval of Increase:
g) Interval of Decrease: g) Interval of Decrease:
h) End Behavior: h) End Behavior:
as x = = o y = asx -+ — o y -

GSX = + 0 y= asx = + o y -



3. y=(x+4)°+3

a
R o e L] o o B o Rt B
.1‘.411,,. I.:u;;
IHEEREERE TSN E..---- ]
| ) | |
: ! — + 4 +—4—
;y-—d l"' ~sb-—v$w-c—~ —1—1—1
SN
- + ‘ gy —p—$ -4 -4-4 0-1’
4 - I . —4— -; b4 —4 44— { Q—l
e +7 -<-42>- T
T T e
i »

0.8 6 -4 e+
——t—t—t—t + Badrods
f& ‘r : vio

44 é A io $i?‘

| | |

1 1

. EEEEEE
1 ; - . 1 +0
4 ab e PR
EESEESEP SN SRR

v

a) x-intercept(s):

b) y-intercept:

¢) Domain:

d) Range:

¢) Even/Odd or Neither?
f) Interval of Increase:
g) Interval of Decrease:
h) End Behavior:

asx =+ — o y -
as x = + o y—
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a) x-intercept(s):
b) y-intercept:

¢) Domain:

d) Range:

¢) Even/Odd or Neither?
) Interval of Increase:

g) Interval of Decrease:

h) End Behavior:

as x =

QU =b
S X =05 00 Y-y




5. y=(x—-4)"-6 6. y=—(x+2)+1

a) x-intercept(s): a) x-intercept(s):
b) y-intercept: b) y-intercept:
¢) Domain: ¢) Domain:
d) Range: d) Range:
¢) Even/Odd or Neither? ¢) Even/Odd or Neither?
f) Interval of Increase: f) Interval of Increase:
g) Interval of Decrease: g) Interval of Decrease:
h) End Behavior: h) End Behavior:
as x = =— o y=— AX XV Y Yo

asx = + ® y = asx - + o y -
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a) x-intercepl(s):

a) x-intercept(s):

b) y-intercept:

b) y-intercept:

¢) Domain:

¢) Domain:

d) Range:

d) Range:

¢) Even/Odd or Neither?

¢) Even/Odd or Neither?

) Interval of Increase:

f) Interval of Increase:

g) Interval of Decrease:

g) Interval of Decrease:

h) End Behavior:

h) End Behavior:

as x —» y =

Py

as x =



a) x-intercept(s):

b) y-intercept:

¢) Domain:

d) Range:

¢) Even/Odd or Neither?
f) Interval of Increase:
g) Interval of Decrease:
h) End Behavior:

as x - — @ y =
as x = + ® y -

a) x-intercept(s):

b) y-intercept:

¢) Domain:

d) Range:

¢) Even/Odd or Neither?
f) Interval of Increase:
g) Interval of Decrease:
h) End Behavior:

asx = —w y =
asx = + o y =
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a) x-intercept(s):

a) x-intercept(s):

b) y-intercept:

b) y-intercept:

¢) Domain:

¢) Domain;

d) Range:

d) Range:

f) Interval of Increase:
g) Interval of Decrease:

¢) Even/Odd or Neither?

¢) Even/Odd or Neither?

) Interval of Increase:
g) Interval of Decrease:

h) End Behavior:

h) End Behavior

- y -
as x - + @ y =

as x =

=00 -y =
as x = + o y =

as x =



(Label aymptotes for 13-16)
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a) x-intercept(s): a) x-intercept(s):
b) y-intercept: b) y-intercept:
¢) Domain: ¢) Domain:
d) Range: d) Range:
¢) Even/Odd or Neither? ¢) Even/Odd or Neither?
f) Interval of Increase: ) Interval of Increase:
g) Interval of Decrease: g) Interval of Decrease:
h) End Behavior: h) End Behavior:
asx - — o y = as x = = y =

asx = + w y - asx = + o y =
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a) x-intercept(s)

.
.

a) x-intercept(s)

b) y-intercept

b) y-intercept

¢) Doma

¢) Do

.-
-

d) Range

.
.

d) Range

¢) Even/Odd or Neither?

¢) Even/Odd or Neither?

f) Interval of Increase

.
.

f) Interval of Increase

g) Interval of Decrease

¢) Interval of Decrease

h) End Behavior:

h) End Behavior

- y -
as x = + o y =

as x —

e
as x = + ® y =

as x —



Piecewise Functions

1. Evaluate.

x-1 if xs-2
flx)=12x-1 if -2<x<4
-3x+8 if x4

£(-1)= f(-4)= £(5)=

2. Sketch the graph of f(x).

-4, xsS-2
f(x)= x=2, =2<x<2
-2x+4, x22

3. Sketch the graph of f(x).

2x+7 Jf x <=3

x* +4x+3 ,if xz=-3

S(x)= {




4, Write a piecewsie function for f(x).
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5. Write a piecewsie function for f(x).
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Trigonometric Functions

Sketch at least one period of each of the following. Be sure to label and scale your
axes and mark 5 points clearly. (All angle measures are to be in radians)

.y = 4sin(® — ) 2. y = 3cos(0)

3. y=—sin(20 —5) + 3 4. y=cos(++3) -2




(For problems 5-28)
State the Exact Value or Angle in radians.

- sin(s—:)
7. tan(—")
9. sec(2m)
1. Sin~' ()
13. arctan(1)
15. cos(%)
17. csc(—3-21'—)

19. cot(5-)

21. Cos™' ()

6. cos(sT")

8. esc(—)

10.

12,

14,

16.

18.

20.

22

cot(— m)

arccos(— 1)

—3n )

sin(—;

tan(—%'-)
sec(—-)

arcsin(—'zﬁ-)

Tan '(=3)




23. sin(-5™)

25. tan(m)

27. sec(—zsl)

Evaluate.

29. cot(5) + 3$in(%'1-)

31. 3sec(m) — Stan(4m)

33. 2sec(0) + 4cot2(-’2'—) + cos(2m)

24,

26.

28.

30.

32.

34,

cos(ST")

csc( '3" )

cot(7T")

tan(0) — 6sin()

4csc(-3zl) + 3cos(m)

. 2 2
sin” (59 + cos (59



— Exponential and Logarithmic Functions

Graph the following exponential equations.
x+1

Loy=3""42 5 g B

4

10

N O @

"'lrrr‘YUV"

(-I—L—I—I—J_J—I—A_L_L.
10816412 112 4.16.4L8.110 ¥

L I §

& :
<
O, B B ol o i, BA. I

€) a) Write an equation for the asymptote: a) Write an equation for the asymptote:

b) State the Domain and Range: b) State the Domain and Range:

Write an equation for the graphed exponential equations.

3. 4.
fx)




Solve the following exponential equations using a common base.

5. 37 ¥=g 5. 860 ag =

Solve the following exponential equations using logarithms.
(leave solution as a single logarithm)

7. 9"=49 g et ticisais
Solve.
9. 23" -7=11 10. ¥ =3¢ +2=0



Graph the following logarithmic equations.

11. y=log3(x -2) -1

-
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v
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a) Write an equation for the asymptote:

b) State the Domain and Range:

12. y = —log,(x + 3)

08 6 4 -2

a) Write an equation for the asymptote:

b) State the Domain and Range:

Write an equation for the graphed logarithmic equations.

13.
f)

‘06 6 4 2




15. Given: f(x) = A

a) State the Parent Function:

¢) Sketch the graph of f(x) on the set of axes below (V).

b) State the Transformations:

d) State the Domain and Range: ¢) Write the equation for the asymptote:

f) Write the coordinates of the x-intercept and the y-intercept:

g) Write the equation for the inverse to f(x) ( f (x)_' ) , call this function g(x)

h) State the Parent Function:

1) Sketch the graph of g(x) on the same set of axes below (1).

i) State the Transformations;

k) State the Domain and Range: 1) Write the equation for the asymptote:

m) Write the coordinates of the x-intercept and the y-intercept:

Graph both f(x) and g(x) =

[uamo

108 6 4 .2

«flvl/él’)
10}

N
T

o & &




Using the properties of logarithms, expand the following.

16. log3(x2y7)

Using the properties of logarithms, condense the following.

1
17. S logx-3log.y

Solve the following logarithmic equations.

18. log(5x) = log(2x + 9)

19. - 2[0g5(7x) = 2

200 n(x=3) — In(x =5) = In(5)

21. log4(x) + log4(x -12) = 3



Higher Degree Polynomials and Rational Functions

—_
-

Given: P(x)=-3x'+5x*+8
a) State the end behavior of P(x) :

b) State all of the possible rational roots of P(x) :

2. Given: P(x)=6x"-7x*+1
a) At most, how many real zeros will P(x) have?

b) At most, how many extrema will P(x) have?

State all of the solutions to P(x) = x° + 6x° + 5x — 42
A known factorisx — 2.

-

4. Given the graph below - Write a possible equation for the polynomial based
on the intercepts and end behavior: Pl<)




5. Sketch the graph of a polynomial ( P(x) ), with a single zero at x = -2, a double
zero at X = 0, a double zero at x = 3 and a negative leading coefficient:
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(For problems 6 & 7)
Find all of the following (if they exist) and then sketch the graph.

2
6. R(x)=—22—18

xz+3x-4

A

HA’S: g O O
boa — ! =
VA'S: = T _{‘ TELL]
Holes: b
0 2141618110
SA’S: 2r
X-Int’s: " BB R
- p— — e —— ‘a B P S

Y-Int: oy




7. R(x)=

HA'S:
VA'S:
Holes:
SA’S:
X-Int's:

Y-Int:

8. Write the equation for the slant asymptote to R(x) =

13-312-61' +8

-x3 +4x
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Operations, Composition and Inverses of Functions

Given f(x) = 3x°— 4x — 5 and g(x) =x+8

Find -

1. f(4) 2. g(9) 3. f(-3)

4. f(1) + g(0) 5. g(16) — f(0) 6. f(2) - g(25)
7. <240 8. f(a) 9. g(2a — 3)

f(=1)

10. f(f(a)) 1. f(x + h) 12. g(5 + h)



Given f(x) ==x -5 and g(x) =9 +5(x - 1)

Find -

1. f(3) 2. g(— 3) 3. f(12)
4. 9(3) 5. f(g(9) 6. g(f(6))
7. f(g(x) 8. g(f(x))

9. Sketch the graphs of both f(x) and g(x) on the same set of axes.

10. What is the relationship between f(x) and g(x) ?



Difference Quotient

l. Given P(x) = - sz + 3x s 7’ ﬁnd P‘X"'hh!—l’!x!

2. Given P(x) = i¥ 16 , find ngHQh- P(x)

3. Given f(x) =ﬁ . find _L(&)";L@_




4. Given f(x) =+3x + 2 , find ££x+h2h._ )

5. Given R(x) = % . find _R_QLI%_-_BQ)_

6. Given R(x) = —2— | find = £x+h2h- R(x)

. e



C“;

Unit 1 - Limits & Continuity

Determine the limit by substitution.
1) x'f'-“o (2 -5)

2) b =4
).!_I:\ZIXSQM Tx+1)

5 xII:}’ N IR
6) lim (2~ 4x)
x-1

Determine the limit algebraically, if it exists.
7 mﬁ-s

8) Um X+6
' 2 x-6)2

|7-x|
" ,'('.';‘7 7=x



14) lim X2 ¢ 4x ~ 45
x=5 x2-25

l -
x+8
15) lm ————
x—+0 X

Qlu-

10 sin x

16) xu:‘o 6x

Determine the limit graphically, if it exists,
17) 1_“:\0‘(3‘)
X

18) lim f(x

X -

19) lim f(x)
x

Fowr

—



20)Find MHm f{x) and lim f(x).
b S x-e-1*

21)Find lim f(x) and lim f(x).
xX—2- x-s24¢
5

o
r
Ty

L]

3
v

-4
L oF
v

P
=

2
T T

22) lim f(x)

o
P 3
e 3
o
-~




23) lim f(x)

24) lim f(x)

x-+1*

25)
=

Q)



O

Find the limit,

1) Let lim f{x)= -4 and -9, - b)),
) x_.af(x) xll_t:\a glx) =9 ﬂndx“_l:\s [f(x) - g(x))

Lﬂ h .-7 , - - . K
n) x_.sltx) mdx_l?asot) &Plndxlgna(ﬁ(x) 8(x)
Let lim fx)=10and lim glx)=~1.Find lim &L,

) x-9“') x_‘gs(x) mx_."m
1) Let lim f(x)=100.Find lim Aff(x).
x-+9 x-=9

Let lim wedand lim =9, )
100 x-os‘m x_.sgtx) 9 qu_?s (f(x) + g(x)2

Jlet lim f(x)=-7and lm «9.Find fim —2Hx)=9g(x)
< X+ =5 ) x-..ss(x) v x> -5 =34+g(x)

Let lim ==10and Jim =7.Find lim —Im—.
o x-o-6qx) x-o-6s(X) X~ =6 =3+ g(x)

Find the limit, if it exists.
2. 4x+14
m x_
3;] X ® x309x2¢5 M) Hm -60@&!
x—+=u 7= (1/x2)
-8x249x 4+ 5
35) lm ———————
x—+mm ~15x2 4 7x 4 14 s) lim o83
X=tum x
3x+1
33) lim
x—+a 11x=7 »2) lim =Safx ¢ x-1
Xt -4x02
7x3 ~ 3x2 ¢ 3x
Hm  e——
L R e ) i L2
Y N - 3!"2036
5x3 ¢ 4x2 3
LR 1) Jlm SOeTRe

Xevam 3x+x434.4




Use the definition of conunuity to tell why each of the
following graphs of y= f(x) is not continuous atx = a.

Y ke

Use the definition of continuity to justify.

3 xs-1

4. h(x)=1{2ax+b,~1<x <] Ishcontinuous at x =1 if a=3 and b=-3 7 Justify.
-3, x21
X+3, x22

5. f(x)= Ry Is f continuous at x =27 Justify your answer,

Find a and b so that the function is continuous for all real numbers.

2sin x 220 4, xs~1 -
6. f(x)={ x ' 8. h(x)=qax+b, ~1<x<2 Q)
a-4x, x20 -4, x22

2x’.xs-!- '
B . Find a value of k that makes f(x) = > continuousatx:;.

sln(b:).x>-%

7. Ifa function f is discontinuous atx = 2, which of the following must be true?
I lim f(x)does not exist 1L f(2)does not exist

L. lim f(x) lim f(x) IV. lim f(x) » £(2) J



‘U&iﬁt} i dtﬁiﬂi'ﬁo'\ o@ (m{imﬂy y didormine  ledher e
{ollow'mj 1Cmc.~k'ms are Gmbinveve over all yzal pubiers

i P
. f - - R
b. 1(x) = g N, f(x)=cos 2
X+2 |"'§
S (LT L . -
. f(x) = iy 3. f(x) x—3
-2x+3, x<1 -2x,  xs2
. f(!)-{ X%,  x>1 9. '(")'{x’-dxﬂ. x>2




Intermediate Value Theorem:

¢ For each of the following problems:
a) Determine if f(x) is continuous over the interval[a, b ]

b) Determine if a root exits over the interval [a, b ]

c) Find the value for ¢ such that f(c) = k over the interval [a, b

1.

fx)=x2+x-1, [0,5], f(c)=11

2. f(x)=x*>-6x+8, [0,3], f(c)=0

3. fx)=x>-x2+x-2, [0, 3],

f(c) =4

2
4. 10=X2% [34] f(c) =6




In the following problems, a function / and a closed interval [a, b)are given. Determine it thie

Intermediate Value Theorem holds for the given value of k . If the theorem holds, find a number
c such that f(¢) = k. If the theorem does not hold, give the reason,

y=k.
S f(x)=24x-2 b f(x)=o-x 7. f(x =;—I_T
(o, 8)=[0,3 fo.8)=[-25,3] [e.)=2.5]
k=1 k=2 k-%



Unit 2 - Differentiation

In Exercises 1-3, use the definition
(e S (@+h)=1(a)
£ (@)=limF122)

to find the derivative of the given function at the indicated point.

1) f(x)-%,a-z 2) f(x)=x"+4,a=1

3) f(x)=x'+x,a=0

In Exercises 4-6, use the alternate form of the definition

, x)-f(a
7 (a)=tim 11
to find the derivative of the given function at the indicated point.

4) f(x)=x*+4,a=1 5) f(x)=Jx+1,a=3

6) f(x)=2x+3, a=-I

3 -4, x<0

7) For the function j'(:c)-{w‘m4 o

, determine if f(x) is differentiable at x=0.

(x+1)', x<0
g(x)={2x+1, 0<x<5
(6-x), x25
8) Given the function g(x) above:
a) Determine if g(x)is differcntiable at x=0
b) Determine if g(x)is differentiable at x=$
¢) State the values of x for which g(x)is differentiable.




Differentiate the following functions. Do not simplify the answer

D g)=6 2) n(x)-___“"’-ﬁ’;“l 3) fs)=15-5-45"-5s"
x-
V=l 5) f(x)=3+x* R
R e 6 g)=7

1 1 1
7 p(x)=l+;+x—z+—

¥

8) k(x)=(2x"-4x+1)(6x~5)

9) h(x)=x'(3x"-2x+5)

2x' =7x* +4x+3

10) M(x)= 2

1) fx)=

4x-5
3x+

2

e

13

Sketch the graph of a continuous function fwith f(0) = ~1 and f’(x)-{

x<~l

=2, x>=1"

14

True or False If f(x)=x"+x then f'(x) exists for every real number x. Justify your answer,

(B) 7 € -3

(D) 3

I5 | Let f(x)=4~3x. Which of the following is equal to f*(~1)?
(E) does not exist

16

Find the unique value of k that makes the function, f(x)={

X,
3x+k, x>1

differentiable at x=1.




