Name Period

AP CALCULUS AB
Summer Packet

Welcome to AP Calculus AB! We are looking forward to a great year ahead with you!

This set of problems is suggested practice to help refresh key skills for AP Calculus AB. Proficiency in
these topics will support your success in AP Calculus AB. The best way to use this packet is to do the
work independently and for accuracy. Focus on understanding, not speed! If you need help, you can
access your previous notes from Precalculus AC or use helpful sites like Khan Academy. You may
find it helpful to work with a friend. If this works for you, great! However, please keep in mind those
topics that you needed help on so that you can get additional practice when the year begins. You can
also get help from your teacher or the ILC once school begins. The answers are provided for you to
check your solutions.

We suggest that you complete this packet a week or two before school begins. It helps you know
what you have retained over time and what you will need to refresh. If you feel that you'd like to do
this packet sooner in June (after the current school year); that is fine! Please plan to re-visit the
packet prior to the start of the year to keep it fresh. This packet will not be collected. It is
supplemental. It is a good way to practice over the summer and we are here to help you in the Fall!

We are all looking forward to a great year together getting to know you and exploring Calculus
together.

Have a great summer!
Your AP Calculus AB Teachers
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Topic A: Functions

Evaluating Functions

, X >

®—x +2, x<0
Example: Given f(x) {(%xz +4, 0 <x < 3,evaluate f(f(0).
¢

St wih function
{ (‘F (n) e nSide

0<0<3,ux .
Znd functin @ f{(H=2019<4

Cine 4>3 @ f(4)= 7

Use twivd funchen
L(f (o\\ =7

1) If f(x)=4x—x7, find:

a) f(4)-1(-4)

-X, x<0
2) If f(x)=9x" -1, 0<x<2, find:

Jx+2-2, x>2
a) 1(0)-f(2)

b S f (—4)

® ""‘-""f;; @
S5
Gt P

pocsl

(scan or select the QR code for a tutorial)

f(x+h)—f(x)
2h

c.)

(scan or select the QR code for a tutorial)

c) £(£(3))



https://www.youtube.com/watch?v=Id6UovYjd-M
https://www.youtube.com/watch?v=hg2HR9zJFq4

Topic B: Graphs of Common Functions

Sketch each of the following as accurately as possible. You will need to be VERY familiar with each of these graphs
throughout the year. You may use a graphing calculator to check your work but be sure you can graph these
independently.

. y=x 2. y=x
3. y=x 4. y=+x

_ 6 oM
5. y=| y




9. y=sinx

10. y=cosx

—2n 37W/2 —n

3n

15. y=e'

—2n 3W/2 —;m

/2

16. y=Inx

1
17. y=—
X




Topic C: Linear Functions

Slope Linear Equations Forms

. Slope-intercept: y=mx+b
Tr1se Yo — Y1

run To — I Point-slope: Yy — vy = m(z — 1)

Example Question:
Write the equation of the line in point-slope form, passing through the points (4, -3) and (-6, -2)

- -(-3 ) - -L
M= 22 (-3) ‘/7; Y= (Xtb)
o510 04 0
&}}@f )
(scg;;;select the OR code for a tutorial) U‘l’ 3 = /I/D (x - 1')

1.) Write the equation of the line in point-slope form given m = -7 and the point (-3,-7).

2.) Write the equation of the line in point-slope form, passing through the given points.

a) (=3, 6), (-1, 2) b) (—2, %) G 1]


https://www.youtube.com/watch?v=-6Fu2T_RSGM

Topic D: Solving Quadratic Equations

Solving Quadratic Equation by Area Model
¥ +7x-18=0 X _TIX
N A x| fachred FoYym

3 b A2 a%| -16 (x-2)(x+7)

03 27 g
1§

(scan or select the QR code for a tutorial)

Solve each equation for x over the real number system.

1) x% = 9x + 20 2) 12x* =5x =2 3) 81x* +72x+16=0


https://www.youtube.com/watch?v=okuNjPeBNkA

Topic E: Asymptotes

Rational Function Asymptotes

Vertical Asymptotes (VA
v (vA) Horizontal Asymptote (HA)

p(x)
et '
q(x) ) =—
bx
To find the VA, set the denominator g(x)
to zero and solve for x. If n < m then HA is the x-axis (y = 0).
1. Factor p(x) and g(x) Ifn=mthenHAis y=2 .
2. Seteach factorin the denominatorto 0 b
and solve forx. If n > m then there is no HA.

3. Ifthe factor does not appearin the (There is an oblique asymptote.)

numerator thenit is a VA otherwise it is
a hole in the equation.

Example: Determine the horizontal and vertical asymptote for the given function y = ’36;12
](/r l (enominatr o’y N Y. ~
E = L e Doiint o Kemoval D(onhinity o X 'Il

iy X
b i VA ar =0
S

(scan or select the OR code for a tutorial)

For each function, determine the vertical asymptote(s) and horizontal asymptote (if it exists) and the location of
any holes.

x—1 8 2x+16
)y x+5 )y X’ ' x+8
X x*=5 10x+20
4. e ——— 5, = 6. =
)y x? =25 )y 2x* —12 ) X —=2x*—4x+8



https://www.youtube.com/watch?v=Vtcmyr5IGYY

Topic F: Negative and Rational Exponents

Example

2,2

x3y? Pg" X'J

Simplify = 1
aehr b 10

ORs0  OEHO
“'q S '. by -5 :r:" :
o @32’*5

(scan or select the QR code for a tutorial)

Exponent Rules

————

Fora=0.b=0
Product Rule Gxar=do
Quotient Rule a+a =a”’
y :
Power Rule (ax ) =
Power of a Product Rule (ab)x = ab*
a)’ a*
Power of a Fraction Rule il
b b
Zero Exponent a =1
. )
Negative Exponent at=—
a
i
Fractional Exponent a’® =3Ya*

Simplify the following.
1) —122x°°

2) (—12x5 )_2

-1

3) (4x7)

7) (121x8)%



https://www.youtube.com/watch?v=gH4IsIEYof0
https://www.youtube.com/watch?v=AR1uqNbjM5s

Topic G: Complex Fractions

Example

Eliminate the complex fraction:

2x(x+1)

Common denommader = ( X+1)

Y, limmak ohOnem rodroe.

2K X7t 2% 3 2 3
LrTen 7, +2¥T
TRHY (xﬂ) _ ¥ M 2x
: X (XY™
2R (XH) ax(x+1) + (K1) 2X (KA
@T" @
e
@ffkﬁ
(scan or select the QR code for a tutorial)
Eliminate the complex fractions:
1) % 2) —X
X



https://www.youtube.com/watch?v=_BFaxpf35sY

Topic H: Simplifying with Conjugates

Example
Simplify the following: —— ’ c&mm T
dendmin e

4(3 w» 4101 isthe onjwgaie

2 Fry Jeyeim by Gl

% L= ax(4 + (A1)
4%l 4 — (x-1)

_ Bxt 2x0x

(scan or select the OR code for a tutorial) 5 -~ X

CM:]V‘O“K’ eXampio

Simplify the following (no radical in the denominator)

4
315



https://www.youtube.com/watch?v=i3m4adGj8po

Topic I: Rational Equations

Example
. . . 5 5
Combine the following fractions: — —
2x 3x+15
IMC 0 5 5 - 2
IxAlr ¢ 2K IRt 2x

5(3xt18) 520
OEI0 2x(3x#t)  2x(3x #1)

(scan or select the QR code for a tutorial)

Common Denominaoe. = X (3X+1S)

SX415-1% — BX+78
2X (3x+15) 2% (3415

1.) Combine the following fractions:

a.) 2 - l b.)

o
3 x x—=3 x+3

2x—1_ 3x
x—1 2x+1



https://www.youtube.com/watch?v=rmYlCuiC5uY

Topic J: Exponential Functions and Logarithms

Example
Simplify the following:
e
. King>malb
a) ln,,e—3 NS b) logg 64 = Q.
X
: g"= 0%
‘ -3 s pae £ el
M =3 gre fne Dme 2 (andh
[ChZRAC)
s
SHE
(scan or select the QR code for a tutorial)
Simplify the following:
1
1) 1Og2 Z 2) 10g84 3) lnﬁ
logs 40 In12

4) 5 5)e

6.) 36m (M)



https://www.youtube.com/watch?v=69-QncWjVnw

Topic K: Unit Circle

Example

Evaluate the following:
a) sin L
s 2

e
~

“Thmk e Oy Ovle

N

(XU

N

%

3 g L% . 2 v
bysec—=1w , =.G°
2

' -
cos (3

sind co%\no

%ga

c) cot 11—” =
1 l
) B %‘ +h
@"+ }
SHELN
hlk @

(scan or select the QR code for a tutorial)

Evaluate each of the following

.. 3m _

a) sin =

7T

b) cos - =
c)tan0 =
d) cot 53—”2

n_
e) sec 3

i) sin2m =
N e AT
1)) sin—=

-
k) cot—-=



https://www.youtube.com/watch?v=EULdAmPI3sg

84 PLUS CE QUICK REFERENCE SHEET

/ GRAPH FUNCTIONS IN APPROPRIATE WINDOW \

The4 1

Q Enter equation into [ - |

Q Use 6: Standard Window T

U To set a custom view screening use and change the setting i~
for Xmin=, Xmax=, Ymin=, Ymax=

- J

@LVE EQUATIONS NUMERICALLY - INTERSECTION \

This method will use a solve by graphing approach by graphing both
sides of the equation separately to find the point(s) of intersection.
U Enter both left and right sides into Y; = and Y, =
U Goto and adjust window as necessary so that you can see the
intersection.
Q use E3 5: Intersect
U Use arrows to move cursor close to a point of intersection, press
three times (first curve, second curve, guess)

\EI Repeat the step above to find other points of intersection /
(FINDING THE VALUE FOR f(x) GIVEN THE X-VALUE )
O Use |ana 1:Y; (insert number)
\. J
AINDIN G A MAXIMUM OR MINIMUM \
Q use B3 3: minimum OR 4: maximum
U Use arrows to move cursor to the left of the min/max, then
press . ** Be sure your
U Use arrows to move cursor to the right of the min/max, then calculator is in
press (== RADIANS**
\EI Press one more time when it says guess. / Go to 28

NORMAL FLOAT AUTO REAL RADIAN MP n
PRESS [<10R [>] TO SELECT AN OPTION

/ FINDING AN X-INTERCEPT

Q Use EY 2: zero

O Use arrows to move cursor to the left of x-intercept, then G WoRTzoNTaL GRAPH-TRBLE
FRﬁEJTEIRuS':‘é!%:C Uned
press . g::rnmsnnsncs: ON

. . STATHIZARDS: i1 OFF
O Use arrows to move cursor to the right of x-intercept, then SETCLOCK.
press [emer],
\ U Press one more time when it says guess. /




Topic L: Using the TI-84+

Use your TI-84 to find the zeros of each of the following functions. Make sure each equation is set equal to
zero first.

1) 3x’—x—-5=0 2) 2x*—1=2%

Use your TI-84 to find the solution (intersection) of the given system of equations.

x?-2x

3) f(x)=x"—6.5x" +6x+2
. gx)=1+x+e

Use your TI-84 to find both a relative maximum and a relative minimum point of the given function.

4) h(x)=2x"-3x"+x-4



Solutions
Topic A

la. 32 1b.

Vis h
2 2
2a.-3 2b. 1 2¢.8 — 44/5

le.2 —x— =

Topic B
Please use desmos.com to check if your graphs are accurate

Topic C

1.y+7=-7(x+3) 2a.y—6=—-2(x+3)ory—2=-2(x+1)
2 2 2 1

2b.y—§—1—5(x+2)ory—1—1—5(x—5)

Topic D
1.(x —4)(x —5) 2.(3x—2)(4x+ 1) 3. (9x + 4)?

Topic E

1. Vertical Asymptote: x = -5, Horizontal Asymptote: y = 1

2. Vertical Asymptote: x = 0, Horizontal Asymptote: y = 0

3. Point of Discontinuity: (-8, 2)

4. Vertical Asymptote: x = -5, x = 5, Horizontal Asymptote: y =0
5. Vertical Asymptote: x = ++/6, Horizontal Asymptote: y = %

6. Vertical Asymptote: x = 2, Horizontal Asymptote: y = 0, Point of Discontinuity: (—2, 1—2)
Topic F
—144 1 x v 4
1. — 2. YT 3. " 4. PET) 5.11x
Topic G
-15 x2-1
TS 2
Topic H
1 4+43 ) —5vVx+2-25
-2 T —x+23
Topic 1
2x—3 2 2x —x2+3x-1
T o3x T (x=3)(x+3) T (x—-1)(2x+1)
Topic J
1. -2 2.2 3.2 4. 40 5.12 6.1
Topic K
a2 522 o 422 e2 £2 gl hi Q0 22 k-l
Topic L
1.(1.279, 0) 2.(-0.878,0), (1.323, 0), (6.285,0) 3.(0,2),(1.032,2.401), (2,4)

4. Relative Minimum: (1.130, -4.076) and Relative Maximum: (0.606, -3.658)



Name Period

AP CALCULUS AB
Summer Packet

Welcome to AP Calculus AB! We are looking forward to a great year ahead with you!

This set of problems is suggested practice to help refresh key skills for AP Calculus AB. Proficiency in
these topics will support your success in AP Calculus AB. The best way to use this packet is to do the
work independently and for accuracy. Focus on understanding, not speed! If you need help, you can
access your previous notes from Precalculus AC or use helpful sites like Khan Academy. You may
find it helpful to work with a friend. If this works for you, great! However, please keep in mind those
topics that you needed help on so that you can get additional practice when the year begins. You can
also get help from your teacher or the ILC once school begins. The answers are provided for you to
check your solutions.

We suggest that you complete this packet a week or two before school begins. It helps you know
what you have retained over time and what you will need to refresh. If you feel that you'd like to do
this packet sooner in June (after the current school year); that is fine! Please plan to re-visit the
packet prior to the start of the year to keep it fresh. This packet will not be collected. It is
supplemental. It is a good way to practice over the summer and we are here to help you in the Fall!

We are all looking forward to a great year together getting to know you and exploring Calculus
together.

Have a great summer!
Your AP Calculus AB Teachers
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Topic A: Functions

Evaluating Functions

®—x +2, x<0
Example: Given f(x) {(%xz +4, 0 < x < 3, evaluate f(f(0).
¢ , X >

Start wih funckion
J (‘F m) nthe mSde

0<0<3,ux .
2nd functin @ £(N=019<4

Sne 433 (0 f(4)= 7

WUsc fhiv d funchon
S(F(N) =T
SO
1) If f (x):4x—x2,ﬁnd: 25‘%:3
(scan or select the OR code for a tutorial)
3 \J-I_S: f(x+h)-f(x
a) f(4)-f(-4) = 32 b.) f(gj = o ) ( 2)h ()=,z-x-.;.h
2 2
> -4 2 (b-Ib=0 ) n): 4(%+h)- (+h)
fh) - 44) - 4 S 0B f3)-4(3)-(3 fan: Hm0
'F(’A(\ : +('4) - (4 -l U= 52 = p-L-u.a Lo il pfoxhe ) - (#50)
44 ' 2‘"
- -32)=32 > 4h-2xh-n? sy
D- (-32) :\]E:@__ S s % gh
4 2 O
—X, x<0 ‘6"‘5:‘
2) If f(x): xz—l, 0<x<2, find: (scan or select the QR code for a tutorial)
Nx+2-2, x>2
a) f(0)-/(2)=-3 b) yS-/(-4) =] ¢) (/(3)) = 8- &
- - A
£y 42151 E O O SAEIE

£(2) = (242 = V4= A =5 2
(2) = {242 =\4=2 N7 ()~

‘:-")\-:-'3 -
= | \E-Z./_




Topic B: Graphs of Common Functions

Sketch each of the following as accurately as possible. You will need to be VERY familiar with each of these graphs

throughout the year. You may use a graphing calculator to check your work but be sure you can graph these
independently.

1. y=x

J 2. yzx’z\

3. y=x ”‘ 4. y=+/x

<~

Iy




9. y=sinx

P
15. y=e¢"
4———/ - ‘o_;D
17. y=

P ey

10. y=cosx




Topic C: Linear Functions

Slope Linear Equations Forms

. Slope-intercept: y=mx+b
rise y2 — yl
run Ty — X1 Point-slope: Y — y; = m(z — z1)

Example Question:
Write the equation of the line in point-slope form, passing through the points (4, -3) and (-6, -2)
-3 ) £13 = (Xt

-4 ~I0
Uk o 0
oY U+3’/:/°(X"f3

(scan or select the OR code for a tutorial)

1.) Write the equation of the line in point-slope form given m = -7 and the point (-3,-7).

W7:-’I(X+%)

2.) Write the equation of the line in point-slope form, passing through the given points.

a.) (-3,6), (-1, 2) b.) (—2, %) G 1}

W)- ;—Q -4 e ,’2/3 ;1/3'%: 2
Th 2 T G s




Topic D: Solving Quadratic Equations

s o

Solving Quadratic Equation by Area Model
¥ +7x-18=0 X -2 1%
/\ N x*|2¥ Tachred Foym
oA ol (x-2)(x+%)
3 21
A 18 oo
1§ s
(scan or select the OR code for a tutorial)

Solve each equation for x over the real number system.

1.)x% — 9x + 20 2)12x* =5x=2 3)81x* +72x+16=0
A -k _.ax 12%*-5%-2= 0
fLKE A Sy I %
5 |5 - x| [2f | 3 Oy | ™| 30X
(- (%-5) -o 8% | 74 g [3%] o
(3h2)(4%41) (A¥ct4) (An+H)

= (4x+4)°



Topic E: Asymptotes

Rational Function Asymptotes

Vertical Asymptotes (VA
bt (vA) Horizontal Asymptote (HA)

r(x)
@)= =
) f@=1
X +
To find the VA, set the denominator g(x)
to zero and solve for x. If n < m then HA is the x-axis (y = 0).
1. Factor p(x) and g(x) Ifn=m then HAis y=2 .
2. Seteach factorin the denominatorto 0 b
and solve forx. If n > m then there is no HA.
3. Ifthe factor does not appearin the (Thereis an oblique asymptote.)

numeratorthenit is a VA otherwise it is
a hole in the equation.

Example: Determine the horizontal and vertical asymptote for the given function y = xx—12

‘4- e e Dot of Removal Dis(onhianity o G( ll

ey X
Rk w VA ar =0
ot

(scan or select the OR code for a tutorial)

For each function, determine the vertical asymptote(s) and horizontal asymptote (if it exists) and the location of

any holes.
x—1 2.)y=£2 3.)y:2x+16
X x+8

VA %8 A= %=0 Z(X)Z) =2
; T
HA ¢ y=) HA= y=0 )9(

1. =
)V x+5

Point o€ Dicmbinwidy At (-8,2)

X _ x5 _10x+20
4')y_x2_25 5.)y—2x2_12 6')y_x3—2x2—4x+8
2
) : o 31{0 C-2x-4x48 D
S 2k =2
(X+6) (x- 5) % b (¥ 2) - 4(%-2) =0
%=1\ (F-4) (k-2)=D
VA = X’ '5, X=5 (_xn)(y«').)(‘k&hﬁ

A=y - DD o
e HA =y =4 ! o) G

VA=%=2  pjink e 2,10
WA =Y=0  Disunbnviy < 'lb)




Topic F: Negative and Rational Exponents

Example N Exponent Rules
31 " Xy* 2 Fora=0.b=0
Simplify xs—yr.zrl = _]:—v-‘- = x’?’é_ : 4 : - _X_‘J__ Product Rule axa’ =a
(16x*)2 1% X 17 1" 2 Quotient Rule a+a’ =a”’
Power Rule (a" )y =a”
* Power of a Product Rule | (ab) g
Power of a Fraction Rule (E) = Ll
b b
. . Zero Exponent "1
@70  OfHO a
iél:'_%:% .:\,. ;§ :,._-£ Negative Exponent a*= ai"
©EEH @ik -
(scan or select the QR code for a tutorial) Fiactions’ ~honent a’ =a"
Simplify the following.
2 -1
1) -12°x7° 2,) (-12x°) 3. (4x7")
1 -
:\,2—- - 14 -—]2-1 -'o l 4’1)(| - X
& X 4

7) (121x8)%

s

- ixt




Topic G: Complex Fractions

Example

Eliminate the complex fraction:

3
x+1

2x(x+1)

Common denomimadter : ( X+1)

%o limmak AHONm roroe

b 8
2Xt 2% +3 )
/(,xﬂ) M

(A1) (xH)
2% (%)
OLANO]
Oty

(scan or select the QR code for a tutorial)

Ax(x+1) + (X11)

ox 3%t

2X (XY™

Eliminate the complex fractions:
5,.3

— 0 "_z_
1) % )
3 3

Q

X-) X
X X4
X'+l X
X X1
x-)




Topic H: Simplifying with Conjugates

Example OM w%n WW'PVA
. \
Simplify the following: —=— /ﬂl}&l’% ’2&‘6% ﬁ_ T
4-{y1 44\x-1 U The (njmake et
A\ 3 T o 3_&
g M Wy Feyjeim by gl
el 2x(4 1 (x0) | G-l v SR

4% 4 — (x-1)
_ Bx 1 2xxq

(scan or select the QR code for a tutorial) 5" X

Simplify the following (no radical in the denominator)

3) 5 4)
M (on)wgate * 1413 £ Gnjugpe : Nx+2-5
4 - 143 _ 4148 4448 rren
3 - gz -3 2 5 (WKr 5)

Vxiz -5« [\x+2 -5)
_BU%42 -2 -5\xr7 <28

-
=

~(x+2)+ 25 - X 123




Topic I: Rational Equations

Example
5 Common Penominatoe. = 2X(3XH16)
Combine the following fractions: — —
2x 3x+15
xS 0§ 60
IXtIC 2R IATIS . 22X
S(X1) _ gxy  _ xtT5-X o4
(Ok-2O] =
e 2x(3xHt)  2x(3x ) XA 2%(3xHS)
o 25
(scan or select the OR code for a tutorial)

1.) Combine the following fractions:

2 1

1
x+3

1
b) —+
) x—3

Yesmman Aonmnae : 3X | 4 comman densmmator: (x-3)x+3)

2% L3 ey 1O
3% X3 X-3 -(%43)  Kt3-(x-3)
2% _ 3
- (x3) . (x3)
= % (X)) (W-3)
. S
(A-3)(x+3)

2x—1_ 3x
x—1 2x+1

c.)

& (mmm beromin phoc: (K1)(2xH)

- @) 3% (-
Kl (Y 2y - ()
-1 3o
(x-1) (2r 1)) (x-N(x+1)
- %+ 3% -

(xA)(2x+)



Topic J: Exponential Functions and Logarithms

Example
Simplify the following:
nX = hw a bie
a) lnuei3 ¥ cX ot e b) logg 64 = )
2
. g > 04
‘M 2 F e # Ve
. ore e ame > (anck
SRR
(scan or select the QR code for a tutorial)
Simplify the following:
1) log,+ - -2 2) log 4 = 3) In—t
. 2 4 s ) Xg8 - 3 ) nﬁ
X | 3 = 4 | e.z./3
- = 3X = -2
X=-2 M=1
A=
4) &% 5) &2 6.) 36DV p¥ s 4

=40 "

3 =4




Topic K: Unit Circle

Example

a) 51n—= -\E’

(1N

Evaluate the following:

|/

. i y me
foink e O e X 1

N

cos (32

\ b) sec Tn='('§lz vz_'ﬁ %f c)cotll—”=
=z

l
*MCT, -‘/i\f a— -6
@"+}
,-ﬂEJ(&"

u.;# #

(scan or select the OR code for a tutorial)

Evaluate each of the following

3nﬁ

a) sin7-= =

b) cos%n= -

2
c)tan0= 0
sn | B
d)cotTZ'_ﬁ' 3
T _ | _
e)sec;-’—:—z
2
57 )
f) csc - =I-2
2
g)sin§=ﬂ-

51
h) cos—= L
3 2

i) sin 27 = ()

i sin4—n=-—3-
3 2

k)cot_—”=-l——= -
4




Topic L: Using the TI-84+

Use your TI-84 to find the zeros of each of the following functions. Make sure each equation is set equal to
zero first.

1) 3x°-=x-5=0 2) 2x*-1=2"
(1.279,0) = |- 2520
(-.878,0)
(1323, 0)
(¢.235,0)

Use your TI-84 to find the solution (intersection) of the given system of equations.

X -2x

3) {f(x):x4—6.5x2+6x+2

gx)=1l+x+e

(0,2) 4 (1.032,2401) + (2,4)

Use your TI-84 to find both a relative maximum and a relative minimum point of the given function.

4) h(x)=2x"=3x"+x—4
Relghve Min: (1130, “4-076)

lelare, Mox: (- 606 =3 bS8)



