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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. 1 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, | 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
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Transformations and Analysis of Parent Functions
{Linear, Quadratic, Cubic, Square Root, Cube Koot, Absolute Value, Reciprocal and Inverse Square)

Piecewise Functions

Trigonometric Functions

(sine, cosine, tangent, cosecant, secant, cotangent, inverse Sine, inverse Cosine and inverse Tangent)
Parametric Equations and Polar Curves

Exponential and Logarithmic Functions

{ Transformations and analysis of Parenis, Solving Equations)

Higher Degree Polynomials and Rational Functions

(Ciraphing and analysis)

Operations, Composition and Inverses of Functions

Difference Quotient



Transformations and Analysis of Parent Functions

(For problems [-16)

Sketch the graph of each and complete the analysis.

. y=5=3(x-2)
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a) x-intercepi(s):
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b) vy-intercepl:

¢} Domain:

d) Range:

¢} Even/Odd or Neither?
1) Interval of Increase:
g) Interval of Decrease:
h) End Behavior:
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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:
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3. y=(x+4)°+3
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a) x-intercepi(s):

b} y-intercept:

¢) Domain:

d) Range:

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

as x = — @ y -
as x = 4+ o ¥y =

a) x-intercept(s):
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b) y-intercept:

¢) Domain:

d) Range:

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

asx = — @ y =
asx - + y-=



5. y=(x-4°-6 6. y=—(x+27+1
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a) x-interceptis): 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) Inmerval of Decrease: g} Interval of Decrease:
h} End Behavior: h) End Behavior:
s x = =— o y = as x =+ — @ y -
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a) x-intercept(s):

b} y-intercept:

¢) Domain:

d) Range:

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

a5 x —» ¥ o=+

a) x-intercepl(s):

b) y-intercept:

¢) Domain:

d) Range:

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

as xr — ¥ —



9, y=yx+2-1
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a) x-intercept(s):

b) y-intercept:

¢) Domain:

d) Range:

¢) Even/Odd or Neither?

f) Interval of Increase:

£) Interval of Decrease:

h) End Behavior:

A5 X = — oo Yy =
A5 X = + 0 ¥ =
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a) x-inlerceptis):
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b} y-intercept:

¢) Domain:

d) Range:

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

h) End Behavior:

a5 X =+ — @ y =
as x =+ + © y -



. y=2x|-5 12, y==3x+3+1
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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?
) Interval of Increase: ) Interval of Increase:
g) Interval of Decrease: g) Interval of Decrease:
h) End Behavior: h) End Behavior:

as x =+ 1+ o ¥y = as x —+ + o y —



{Label aymptotes for 13-16)
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a) x-intercept(s): a) x-intercepi(s):
b) y-intercept: b) y-intercept:
¢) Domain: ¢) Domain:
d) Range: d) Range:
¢) Even/Odd or Neither? e) Even/Odd or Neither?
f) Interval of Increase: i) Interval of Increase:
g) Interval of Decrease: g} Interval of Decrease:
h) End Behavior: h) End Behavior:
g X —+ =— o0 Yy = as x —+ — oo Y =

asx =+ + o Y = asx =+ $+w y-



-1

a-d L 4 _ i _J &k 4 & _J__ K IIIIIIIIlI.a.':

-08 6 4 -2 L 2 4 6 810

bl BN Bl e BN N BN e

a) x-intercept(s):

b) y-intercept:

¢) Domain:

d) Range:

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

s x = — o ¥y =
AS X = + | ¥ =

a) x-intercepl(s):

b) y-intercept:

¢) Domain:

d) Range:

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

A5 X =+ = y -
asx =+ + o ¥y =



Piecewise Functions

1. Evaluate.

i | if X==2
flx)j=12x-1 if -2<x=x4
3x4+8 if X4

£(-1) = F(-4)= £(5) =

2. Sketch the graph of f(x).
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3. Sketch the graph of f(x). o}
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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)

. vy = 4sin(B - -3§-J 2. y = 3cos(0)

3. y=—sin(20 —3) + 3 4. y=cos(H+) -2




{For problems 5-28)

State the Exact Value or Angle in radians.

5. sin(-%)
7. tan(—")
9. sec(2m)
1. Sin” (3)
13. arctan(1)

15. cos( _i")

17. r:sc(%")

19. cot(%)

21, Cos™' (A

6. cos(5)

8. cse()

10.

12.

14.

20.

22

cot(— )

arccos(— 1)

sin( “:" )

. mn(?T“]

: sec{"T"}

arfsin(;f—:]

Tan ' (= +3)



23. sin(-55)

25, tan(m)

217. sec{ET“)

Evaluate.

29. cot() + 3sin(5-)

31. 3sec(m) — Stan(4m)

33. 2sec(0) + 4::&.&2[%} + cos(2m)

26.

28.

30.

32.

34,

. cos(2L)

ese( _f" )

cut(—%&)

tan(0) — 6sin(~)

4.:3::[1.;'—} + 3cos(m)

5. 2
sin ('—z-i"—} + cos (ET“]



Parametric Equations and Polar Curves

Eliminate the parameter to write the parametric equations as a rectangular equation
and describe the shape.

. x(t)=- 4 2. x()y=2t+5
y(y=t y{i)=TL-4

Write a set of parametric equations for the given rectangular equation and describe
the shape.

2 z
3. 2 +y =64 g, D4 02D gy

Write a set of Parametric Equations that will create the same shape given below in
Rectangular form, then sketch its graph.
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a) State the Domain and Range: ok

b) Write an equation for a Horizontal Line of Symmetry:



6. Convert the following polar coordinates into a set of rectangular coordinates.

a) (3,5°) b) (-3,

on
3]

0 (1,25 d) (5-3)

7. Write a set of polar coordinates for the given rectangular point.

a) (— 3v/3,3) b) (-5,0)

c) (8,-8) d) (- 743,-21)

R Write a rectangular equation that will produce the same graph as the following
polar equation.

a) r= b6esc(8) b) r=35

9. Write a polar equation that will produce the same graph as the following
rectangular equation.

D+ (-7 =49 b) x = -4



10.  Given: .1'2+}r3 = - 6x

a) Complete the square to write the equation for this conic in standard form:

b} Write a pair of parametric equations that produce this same shape

¢) Write a polar equation that produces this same shape

d) State the Domain and Range




Graph the following exponential equations.
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1. y=3
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Exponential and Logarithmic Functions
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a) Write an equation for the asymptote:

b} State the Domain and Range:

2. y=~2"—4

FPEIN TR NN TN (NI (N (S T [

h;.:..ﬂ'l':'ﬂ'_ﬂ.

™rr fr 1 8 F 0 F ¥

v

10 8

6 -4 -2

-2

5

8}

L 1 17§ 1 §

1ok

W

a) Write an equation for the asymptote:

b) State the Domain and Range:

Write an equation for the graphed exponential equations.
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Solve the following exponential equations using a common base.

1—-2:_

3. 3 8l 6. 36

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

7. 9"=49 8. e  —-5=5
Solve.
g, 2037 y=7=14j 10, e =3 +2 =0




Graph the following logarithmic equations.

1. y=log,(x —2) — 1 12. y = = log,(x + 3)
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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. 14, ;
, “EH] JhJhc}
.10} ]
| HE 8l
el sk 6}
: af 4t
b =3k 2}

,m'. I I B T B T I T N M W O M Y
0 8 b - T A UB 8 A _:T!:IE-EH-EE.IIEB'IU
I ne
i sl
[ al
10} 10f
! :‘w




15. Given: f(x) = F g

a) State the Parent Function:

b) State the Transformations:

¢) Sketch the graph of f{x) on the set of axes below (4).

d) State the Domain and Range:

) Write the equation for the asymptote:

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

£) Write the equation for the inverse to fix) f[r]_l} - call this function g(x)

h) State the Parent Function:

1) State the Transformations:

i) Sketch the graph of g(x) on the same set of axes below (8).

k) State the Domain and Range:

I} 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) =
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Using the properties of logarithms, expand the following.

16. Iﬂgg(xzy?}

Using the properties of logarithms, condense the following.

1
17. 5 logx- 31059}-

Solve the following logarithmic equations.

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

19. = 2log (7x) = 2

W Im(x—3) - In(x=5) = In (5)

21. log (%) + log,(x — 12) = 3




Higher Degree Polynomials and Rational Fu netions
I. Given: P(x)=-3x'+5x*+§
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?+ |
a) At most, how many real zeros will P(x) have?

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

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

4. Given the graph below - Write a possible equation for the polynomial based
on the intercepts and end behavior: Pix)
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5. Sketch the graph of a polynomial ( P(x) ), witha single zero at x = -2, a double
sero 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.

6. Rix)=

HA'S:

VA'S:

Holes:

SA'S:

X-=Int's:

Y-Int:
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3
X —Exz-—ﬁr +8

7. R(x)=

—:-'.'1 +4x
Bix)
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8. Write the equation for the slant asymptote to R(x) = ftz;?“x-z
X +hx+8




Operations, Composition and Inverses of Functions

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

Find -

1. f(4) 2. 9(9) 3. f(—3)

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

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




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

Find -

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

9. Sketch the graphs of both f(x) and g(x) on the same set of axes.
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10. What is the relationship between f(x) and a(x)?




4. Given f(x) =+3x + 2 , find L1

5. Given R(x) = ';— . find R{Z-m::: R(2)

6. Given R(x) = Ax gl Rlxth) - RO

x=95 * k




Difference Quotient

1. Given P(x) = — By 1 G 7. find P§:+.&h1—pgxg

2- Gi\'ﬂﬂ P{I] = 4.x3 + _ﬁ . ﬁnd FE.-I"I"ﬁh!—rFixl

3. Given f(x) =+/x , find ﬂ3+hh1—-g;31



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

2) L (3 e 5xd-Tx41)
y=e

6 - a8

5 lim By 9 Ry
X

6) lim (2= 4x)
=

Determine the limit algebraically, if it exists.
7) Ilmi N s
A

8 lim 228
::u-ﬁ [:—ﬁ]-!

9 m L7=xl

sy ToX

2 =
'“]} TS5 ‘:_l:'_ﬂﬁ
geb ofy KHB

2
1) iy X°#13xe50
¥=-10 ®+10

12) Him xd . 12:d - Bx
a=={) S5
13) lim %2 & 6 - 16

= X=2

Limits




) hm X2tdx-45
x==5 x1-25

Lol

———

X
15) lim
x==0

16) lim 10 sin x
o B

Duetermine the limit graphically, if it exists.,
17) lim i(x)
x—={

18} lim

= =

Fiwd
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1) lim

e
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) Find Hm fix) and  lim Fx)
=e-1- x=w=]¥

21)Find Mlm f(x) and lm Fx)

== x—g*
E
¥
‘.ll
&4
-.-I-
:‘II
- ™
—f ==} ¥
4 3 < 1l + 1 T 3 4 1
g4
a4 [ S
gt !
AT
.

)




23] lim Kx)

25) ::LI.TI‘D fi{x)




Find the limik.
de} Lot lim Fx)==4 and [m =53, Find lien - ,
i :_35“} j|=_.:,'li'liﬁ':ll gix]]

Let M - = - s
) f{x) = =7 and IlﬂnE glx) = =6, Find 1Ilm! (=) + glx)).
Et K== E,I:H}

HMyLet lim f{x)=100.Find lim i)
=P x-—=9

i Let lim w=4 and | =9, %) w
L ::—-Eﬂﬂ 1E_ﬂ5 gix) = 9. Find xllf_ﬂs [Hx) + gix))2.

7 Lat “ﬂ'l H‘J*-?md llrn y=9, Find lm =9

' = S
ILet lim Ex)=- u P
& o fx) = ~10 and IFm glx) =7. Find ]Irn Py

Find the limit, if it exists,

%2 - 4 + 14

i ————

1) X sl e s
e “Bxd s Bn 4 5

x—+—u =1542 8 T+ 14

dx el
33 I 7
Fxd = 32 & 2x
B Xm0 2
ﬂ:n—Tn RV S P
Sxcd & dud
lig 2 rdxs
I|“:I:n::-l-ﬂ!- i = Byl

M) lim =6+ )
x--- 7 = (1/x2)
sk lim Soade
g x
i x;;ﬂ‘l
rp) lim

st N2

31 4 293

) lim
" Bx=2 4 x-5

]

3
lim * 5k =5
Hmemw Fx e ndf3 gy
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Continuity

Use the definition of contmuity 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 x5~

4. h{x)={2ax+b, -1<x <l Ishcontinuous at x=1 if =3 and b= =37 Justify,
=3 xzl
x+3 xa :

3, f{:} { 3’; Is f continuous at x =27 Justify your answer.

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

.'»!sm.:' 4, x5
6. f(x)= 8 h(x)={ax+h, -1<x<2
a— 4:..':20 -4 xz2
7. g(x)={ 5-a SRS

6, x=a

2:',:51
B . Find a value of k that makes f(x) = 2 continuous atx =\,

5in[h],x}-£ 4

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

10 tim 1 {x) = lim £(x) IV. lim £ (x)= 1(2)
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1
b 1"::»:}-1“:1H I, f{:]-ms%
. f{.ﬂ}:__x+2 i:_
x: -3x-10 13, f{ﬂ}-rgl
" -2x+3, x<1 ~2x, x<2
. f(x) { “a_ x4 5. f{“]h{x’—iun, i




Intermediate Value Theorem

4 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 ]
¢) Find the value for ¢ such that f(c) = k over the interval [a, b ]

1. fo=x2+x-1, [0,5], fic) =11 |2, f(x)=x2-6x+8, [0,3], flc)=0

3. f{x}-xa-x=+x—2.{ﬂ,3}1 fx) X
oy | W=

2

X, [g,a} f(c) =6




In the following problems, a function f 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 f(c) = k. If the theorem does not hold, give the reason.

y=k,

. f(x)=24x-4 B f{,},ﬂ g0 kaﬁ
[a. &]=[0,3] [ b]=[-2.5, 3] [a, b]=[2, 9]
k=1

k=2 k=E







