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Happy Summer AP Calculus (BC) students-to-be;

This summer packet includes practice problems of skills and concepts you have
been introduced to and have worked with in your previous math courses. The
purpose of this summer packet is to refresh your memory about concepts, which by
the end of the summer may seem a bit distant, so that in September we can
continue to move forward at a good pace. | recommend that you start your work
mid-August as it must be completed and turned in at the beginning of our first day
of class. You must show all of your work to receive credit, so be sure to attach this
to your packet prior to turning it in. I will not accept this packet late or if it is
incomplete, so please manage your time wisely and plan accordingly. This work
should be done without the aid of a calculator (this means exact answers only),
however, I encourage you to use one to check your work after it is completed. You
will be given the entire first class to ask questions for clarification and for review
of what is in this packet. During our second class you will be tested on the
material you have revisited in this summer packet and only this material. This Test
will represent the first major grade of the first quarter and is not one that can be
readdressed to earn back points. If you are not completely solid with these
foundational skills it is an indicator that you may have difficulty meeting with
success in this rigorous course. If you need to contact me, feel free to email me at
cllanders@mvyps.org. Enjoy your summer and I'll be looking forward to seeing
you in September.

Mrs. Flanders
MVRHS
Math Department Chair



Transformations and Analysis of Parent Functions
(Linear, 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 1 nba of the AP Calculus Course Curriculum
(Limits and Continuity)

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

Chain Rule




Transformations and Analysis of Parent Functions

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

. y=-5=3(x - 2) 2. x+6y=6

a) x-intercept(s): a) x-intercept(s):
b) y-intercept: b) y-intercept:
¢) Domain: ¢) Domain:
d) Range: d) Range:
e) 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:
asx = —® y - asx - — o y =

as x — +ooy-o as x = + o y=



. y=(x+4)°+3

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 -+ — oo y -
asx -+ + o y —

4. y=--z—l(x-5)z—1

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 =

QO




~

5. y=@x—-4)°"-6

7

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 -
asx - + o y -

6. y=—(@x+2)°>+1

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 = —w y =
asx = + o 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:

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:

as x = y =

O




a) x-intercepi(s):

b) y-intercept:

¢) Domain:

d) Range:

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

QS X = =0 y =
as x - + 00 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 - —® y =
asx = + o 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 =
as x = + o 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 - — o y -
asx = + o y =

O




(Label aymptotes for 13-16)
13. y= 342

x+4

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 = — 0 y=
as x = + o 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 = — o y =
asx =+ + o 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:

as x - — 0 y =
asx =+ + o 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 = + w y =




Piecewise Functions
1. Evaluate.

x -1 if xXs-2
flx)={2x-1 if -2<xs<4
-3x+8 if x>4

f(-1)= f(-4)= £(5)=

2. Sketch the graph of f(x).

{t)

-4, xs-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 i

f(x)-{




4. Write a piecewsie function for f(x).

U
w
Lilll

Y

<

5. Write a piecewsie function for f(x).

(x)

>

10
16
¥

+3

fTfrrrrTravag

<



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. (Al angle measures are to be in radians)

1. y= 4sin(0 — -35'-'-) 2. y = 3cos(0)

3. y=—sin(20 =) + 3 4, y= cos({- +3) =2




(For problems 5-28)

State the Exact Value or Angle in radians.

5. sin(i:-)
7. tan(5")
9. sec(2m)
1. Sin™ (3)

13. arctan(1)

15. cos( "2" )

17. csc(%"—)

19. cot(aT")

21. Cos (ﬂ)

2

6. cos(%"—)

8. esc(—H)

10. cot(— m)

12. arccos(— 1)

14. sin(=%)
16. tan(%")

18. sec(—5H)

20. arcsin(ﬁz@)

22 Tan '(-+3)

D




23. sin(-5%)

25, tan(m)

27. sec(zT")

Evaluate.

29. cot(3) + 3sin(3-)

31. 3sec(m) — Stan(4n)

33. 2sec(0) + 4cot’ (%) + cos(2n)

24,

26.

28.

30.

32.

34.

cos(—%)

-3n
T

csc

cot(-‘%)

tan(0) — 6sin(")

4csc(37") + 3cos(m)

2 2
sin (ZT“) + cos (ZT")



Exponential and Logarithmic Functions
Graph the following exponential equations.

2, y=—=2"-4

L

10

N = O D

{Il"""l"‘
x

S T T T Y T T T

-0 8 6 -4 -2 2 4 6.8 10

-
A “FA TN Y ™|

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.

X ¥ ¢ 4,
(x) "
A l\{"
10 10
8t 8}
6} GE
4
. ..,__-—--.:Eh—? ..... 8
2} 2}
10816 1412121461840 * 10 8 6 -4 -2 |
2+ 2t
.‘- _-‘—-_—-——v——;"'-_o--_-___—
Bt Bt
8} 8k
10} 10}
v Y




Solve the following exponential equations using a common base.

5. 377 %=g] | G SR

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

7. 9"=49 8. e '-5=5
Solve.
9: 23Ty =T =11 10. ¥ =3e"+2=0




M Graph the following logarithmic equations.

11. y=log3(x -2) -1 12 y = - log4(x + 3)
A
10} 1o}
8t 8}
6} 6F
At 4t
2F 24
P ST S T T A S P S T O T TN T S U S T S T T
0616 421214161690 1061614121121 4,618410 "
-2: .2; .
Ak 4k
ud § Bf
B8 8}
10k -10}
v v
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 logarithmic equations.
13.

ftx)




15. Given: f(x) =3""' -4

a) State the Parent Function: b) State the Transformations:

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

d) State the Domain and Range: e) 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 (J:)"1 ) , call this function g(x)

h) State the Parent Function: i) State the Transformations:

1) Sketch the graph of g(x) on the same set of axes below (4).

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

4

m) Write the coordinates of the x-intercept and the y-intercept: fo1 fgtx)

N >~ OO O
TTT=TY

q—L—L—l—L—-&l—l—l—l—l——l—H—l—L—l—l—l—L—l—,
Graph both f(x) and g(x) = 06 6 4 2 | 2 46 810F

& i

-‘0 -




Using the properties of logarithms, expand the following.

16. logs(x2y7)

Using the properties of logarithms, condense the following.

1
17. —z-logax- 3logey

Solve the following logarithmic equations.

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

19. — Zlogs(7x) = 2

200 In (x =3) — In(x—=5) = In(5)

21. log4(x) + log‘(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) :

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.

Given the graph below - Write a possible equation for the polynomial based
on the intercepts and end behavior: Plx)




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:

pix)

A

[uumwa
[ | P S T

0L LB A0 12 41648410

L}
& & = N
T L 4 L 4 L 4 LS L) v v
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1=
v

(For problems 6 & 7)
Find all of the following (if they exist) and then sketch the graph.

2
2% — 18
6. R(x) = ————
() xz+3x-4
Rix)
HA'S: 10}
8.
VA'S: il
rys
2.
Holes: -
Q.Ll_.l_l_l_l_A_L_l_l__-l_l_L_.l_l_L_l_l_Ll_)
‘0. 8.l6i4. 2. L1214 .6.08.110
2t
SA’'S: 59 §
’ .6-
X-Int’s: 8l
.10.
v

Y-Int:



X -3x'~6x +8
-x +4x

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) =

rix)

x’+2xz—x-2

2
x +6x+8




Operations, Composition and Inverses of Functions

Given f(x) =3x —4x — 5 and g(x) =x+ 8

Find -

. f(4) 2. 9(9) 3. f(—3)

4. f(1) + g(0) 5. g(16) = f(0) 6. f(2) - 9(25)
7% —,ﬂ(i_if)— 8. f(a) 9. g(2a — 3)

10. f(f(a)) 11. 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.
$) /j (<)

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

O




Difference Quotient

I. Given P(x) = — 5x° + 3x — 7, find ) = H)

2. Given P(X) = 4x3 + 6, find .-P£x+h2h- P(x)

3. Given f(x) =+/x , find [g3+h)h- £(3)



n 4. Given f(x) = \’3x + 2, find lfx‘"hlh"uq

5. Given R(x) = % . find R(2+h=' - R(2)

6. Given R(x) = -2, find 2EHN=F)




Unit 1 - Limits & Continuity

Determine the limit by substitution.
1) lim (x2-5)
x=0

2) kim (x3¢5x2-7x+l)
x=2

5) x&'}» N P TRROT)
6) lim (2~ 4x)
x—-1

Mrmhoﬂul!niulsdm!muy, if it exists,
7) ll:\‘in-G
X

8) lim 226
x—6 (x~6)2

9 tim 1Z=xl
x=7 7=x

x2 - 36
lo, x.u‘n:G X+6

2 4 15x + 50
11) lim XS2DX+00
)x-o..]o x+10

X3 41262 - 5x

12) lim
x-+0 5x

13) Y X2t 6x=16
x+2 X=2



x2 4 4x - 45
14) lim ————
)x-os x2-25

1 -
15) lim x+8
x=0 X

Olo—o

10 sin x
16 B

Determine the limit graphically, if it exists.
17) lim )




20)Find Hm f(x) and lim f(x).

X=+-1= xX—+=1*

21)Find Hm f(x) and lim f(x).

X—2" xX-+2%
»H
47
‘ID
6--
T
& A A ' ' T 4 ’ 4 A »
B REERRETRE
a7
AT (3
ot
81
w
22) lim fix)
X2
5 ; Pr—— ;




23) lim f(x)

x-1=

24) lim f(x)
x-=1*

25) lim
)x_.of(x)




~

Find the limit.
W)let lim fx)=-4and Hm g(x) =9.Find lim_[i(x) - g(x)).
Xx=-3 x--3 x-+3

1)Llet lm f(x)=-7and Hm g(x)=~6.Find lim_([fx)+g(x)).
X8 x=+8 x—+8

a)Let lim fx)=10and i, g(x)=~1.Find_lin ':_xtx)i

i17)Let lim f{x) =100, Find lim «If(x).
x=9 x=+9

30) Let lim =-4dand Jim =9 Find lim ?
x-osm) x-ossoo x_‘slf(x)w(x))z

X

3Ilet lim f(x)=-7and lim g(x)=9.Find lm —ofx)=98()
! x-o-.'o‘m X—s =5 8(x) X~ =5 +8(x)

J)let Um f)=-10and lim gl)u7.Find lim -}3%

Find the limit, if it exists,
3) lim —-—-ﬁ'“{ -
X=*w +9x44 5 "') lim ‘60‘&!1

x=snu 7 = (1/x2)
e ~8x249x+5

xes-m =16x2 4 7x+ 14 s) lim 2003
X—e-n X
3x+1
3t) Im 7
g tim Sfxext
K> +2
7x3 - 3x2 ¢ 3x
) lIm ——
N e 207 yo) lim 2CLe-2x8
i 3x-2 4 x5
yj) lim 5x3 4 4x2 ya) lim dsxo.'»xo-s
x> -w X=5x2 X=v-u 3X4%x23 4.4



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

Y ¥

Use the definition of continuity to justify,

3, xs~-]

4. h(x)={2ax+b,-1<x<] Ishcontinuous at x =1 if a=3 and b=-37? Justify.
-3, x21
xX+3, x22 ; >

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

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

2sinx 2 4, x<~1
6. f(x)={ x '" 8. h(x)=¢ax+b, ~1<x<2
(a-4x,x20 ~4,x22
-
7. g(x)=< xX-a Lot
6, x=a
2 1
2x ,xS-i' 1
B . Find a value of k that makes £ (x) = i contlnuousatx--z-.
sln(br).x>5

. Ifa function £ is discontinuous atx = 2, which of the following must be true?
I I'&l;f(x)do« not exist IL. f£(2)does not exist

1. lim f(x)# lim /(x) IV. lim £ (x) # £(2)




e ‘U&imj e definition of Continvity ditermine  hedher e
-Followiuj ﬁmd«’ms are enkinveve over all 1eal puabiers

. f(x)-x2+1 I, f(x)-oos—z"?-(-

. f(x)-;-if;—iw 3. f(x)-l%:—:l
O

N N T
J




‘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 ]

T

fx)=x%+x-1, [0,5), flc)=11

2. f(x)=x2-6x+8, [0,3], f(c)=0

3. f(X)=x3-x2+x-2, [0,3],

f(c) =4

4. f(X) =

x24+x [5 7
22 [34] o) =6

.




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

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

y=k.
S f(x)=24x-2 b f(x)=Vo-x 2 f(x)zx_l_'i'
(2, 8]=[0,3] [a, 6)=[-25,3] [a 3)=[2 5]

5
k=1 k=2 k==
6



Unit 2 - Differentiation

In Exercises 1-3, use the definition
e SC

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)=xX+x,a=0

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

f'(a):limf(x)-fga)

x-»a

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

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

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

X' -4, x<0

7) For the function j‘(x)={3x_4 e

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

(x+l)’. xs0
g(x)={2x+1, 0<x<S5
(6-x)", x=5

8) Given the function g(x) above:
a) Determine if g(x)is differentiable at x=0
b) Determine if g(x)is differentiable at x=5
¢) State the values of x for which g(x)is differentiable.




Differentiate the following functions. Do not simplify the answer

1) g@)=60 2 B(X)_8x'—6x+ll 3) f(s)=15-5—4s* 55"
x-1
_v-l 5 =3+ _3F

4) G(v).v,+l 6) g(:)-St_s
7 p(,)=,+%+;12_+;". 8) k(x)=(2x"-dx+1)(6x=5) |9) h(x)=x' (3 ~2x+5)
g 2x’ - 7x* +4x+3 _4x-5 2 !
Hh-ayz) = & 1) )= 3x+2 1) f(x)-l+x+x‘ +X
13 g X , x<-I

Sketch the graph of a continuous function f with f(0)=~1 and f'(x)={_2 s

14

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

15

Let f(x)=4-3x. Which of the following is equal to f"(~1)?
(B) 7 ©) -3 (D) 3 (E) does not exist

16

Find the unique value of k that makes the function, f(x)-{x)’ <1 Giffercntiable at x=1.

3x+k, x>1




Chain Rule

Find the derivative of the following functions:
1.

a) y =52 - .7c3)4 d) w(t) = J?.:Ts
b) f(x) =\/x2 —4x + 2 e) m(z) = ln(829)
&) r(b) = & ) g(p) = cos (4p")

2. Find the equation of the tangent line to the graph of y = 3™ _ 4 whenx = 0




R
3. Find - In(Inx)

4. If h(x) = tan(2x) , evaluate h'(x) at (5, /3 )

5. Find the equation of the normal line to the curve y = 2tan( -"4—') atx =1

f(x)

6. Ife "= 2 +x4,thenf'(x) =



