A.P. Calculus —=Summer Packet

Going into AP calculus, there are certain skillstthave been taught to you over the
previous years that | assume you have. If you ddawve these skills, you will find that you will
consistently get problems incorrect next year, etengh you understand the calculus concepts.
It is frustrating for students when they are trigpg by the algebra and not the calculus. This
summer packet is intended for you to brush up assiply relearn these topics.

| am assuming that you have basic skills in algeBeing able to solve equations, work
with algebraic expressions, and basic factoringei@mple should now be a part of your basic
knowledge. If not, you would not be going onto Adtcallus. So, only the topics that students
consistently do not have down in their basic dell are included here. These are skills that are
used continually in A.P. Calculus.

On the following pages, you have 5 to 12 probleerspage. Each problem should be
done in the space provided. Rather than give yexthook to remind you of the techniques
necessary to solve the problem, | have given ydosites that have full instructions on the
techniques. If and when you are unsure of howtengit these problems, examine these
websites. Don’t fake your way through these prolslefs stated, students are notoriously weak
in them, even students who have achieved well poidfP Calculus. Use the websites.

Realize also that certain concepts are interrel@edhain, for example, may require you
to be an expert at working with inequalities. Setyguadratic equations may involve techniques
used in solving fractional equations.

There will be an exam on the material in this packeing the first week of school. Do
not rely on the calculator. Half of your AP exanxingear is taken without the calculator. So
concentrate on using paper and pencil techniquesual as possible and using the calculator to
check your answers.

It is a mistake to decide to do this now. Let itugdil mid-summer. | want these
techniques to be relatively fresh in your mindhe fall. Also, do not wait to do them at the very
last minute. These take time. If you do two conseptiay, the whole packet will take you about
a week to complete.

Feel free to email mex¢pano@oxfordasd.orgt any point over the summer if you have
guestions on the summer packet or anything els€&PBulus related. | will most likely send out
a group email in late July/early August to set iguamer help session day. | am excited about
next year and look forward to seeing you in thé fal

M. Spano



You can certainly do Google searches for any otabés in this packet. However, here a few
sites that will cover pretty much all of these tmpif you need help.

Here is a good site for most topics with writteplexations:
http://www.purplemath.com/modules/index.htm

Here are two good sites for most topics with vidgplanations:
http://www.khanacademy.org/
http://patrickimt.com/

Here is a good site for a review of limits:
http://www.calculus-help.com/tutorials/Chapter 1 — Lessons 1 through 4

Beginning algebra topics
1. Slope/Equations of Lines
2. Negative and fractional exponents

Intermediate algebra topics

3. Domain

4. Solving inequalities: absolute value

5. Solving inequalities: quadratic

6. Special factoring formulas

7. Logarithms

8. Even and odd functions

9. Solving quadratic equations and quadratic foemul

Advanced algebra topics

10. Asymptotes

11. Complex fractions

12. Composition of functions

13. Solving rational (fractional) equations

Trig topics

14. Basic right angle trig
15. More trig topics

16. Trig equations

Introductory calculus topic

17. Limits



Topic 1: Slope and Equations of a Line

Find the slope of the line containing the givemp®i

1. (3,5) (7, 11) 2. (-8,4)(-2,-3) 3. (52 2) 4. (6, -3) (6, -3)

Write the equation of the line with the given cdratis in point-slope, and slope-intercept forms.

5. Slope of 3, contains (1, -2) 6. Contains1yand (-5, 5)

7. Contains (3, 7) and (6, 5) 8. Contains 2)¥and (-3, 6)

9. Contains (2,1), parallel tbx—2y=3 10. Contains (2,1), perpendicular4g -2y =3



Topic 2: Fractional and Negative Exponents

Simplify using only positive exponents and by reing any radicals as fractional exponents.

1. 37 2. > 3. —6(§j(4— 9x)‘%
X+4 2
1
3 2 2 -2
4. (16 X 6. 2
(16x°y) 5. ~= sinv/x (Z—Xj{(z—x)z}
3
6x'y? ) ;(2x+5)_2
1 (222) o 22



Topic 3: Domain

Find the domain of the following functions.

3x-2
4x+1

1. y=

22—X

_X*+8x+12

VX+5

10. y=In(2x-12)

5. y=4/x-3-+/x+3

8. y=+/x*-5x-14

3 y= x* —5x—6
' x*-3x-18
6 _A2x-9
Y 2x+9
9.y= Ix-6
Vx*=x-30
11, y=—>_

COSX



Topic 4: Solving absolute-value inequalities

Write the following absolute value expressions iasgwise expressions.

1. y=[2x-4 2. y=16-5x

Solve the following absolute value inequalities.

3. [x-3>12 4. |x-3<4 5. [10x+§> 2

6. [3x—4>-2 7. |x-6/<-8



Topic 5: Solving Quadratic Inequalities

Write the following absolute value expressions iasgwise expressions.

1. ‘xz—ﬂ 2. ‘x2+x—12‘

Solve the following by factoring and making appiiap sign charts.

3. x*-16>0 4. x*+6x-16> 0 5. x*-3x=>10

6. 2x*+4x< 3 7. 2sif x> sinx K x< 2r



Topic 6: Special Factorization

Factor completely.

1. x*+8 2.x*-8 3.27x* -125/°

4. x*+11x*-80 5. ac+cd —ab-bd 6. 2x* - 20xy + 50y°

7. X =-xy?+x%y-y? 8. (x—3)2(2x+])3+(x—3)3(2x+ ])2



Topic 7: Logarithms

Use the properties of logarithms to rewrite eadbf@m as a single logarithm.

1. In2+Inx 2. Inx-In6 3. 4[Inx+In(x+5)] - 2In(x- 5)

Use the properties of logarithms to expand theesgion as a sum, difference, and/or constant
multiple of logarithms.

4. In(5x) 5. In ;X'_71 6. In /X (x+2)

Rewrite each exponential as a logarithm.

7. 2°=8 8. 81?=9 9.€°=1

Rewrite each logarithm as an exponential.

10. log,16= 2 11. Iong:%r 12. Ine=1

Solve each logarithmic or exponential equation.

13. -14+ F =11 14. 5+ 2Inx=4 15. -2+ 2In3Xx =17



Topic 8: Even and Odd Functions

Show work to determine if the relation is even, ooldneither.

1 f(x)=2x*-7 2. f(x)=-4x - 2x 3. f(X)=4x% - 4x+ 4

4. f(x):x—1 5. 5x°-6y=1 6. f(x):ex—iX
X e

7. f(X)=2x/x2+3 8. y=|3%



Topic 9: Solving Quadratic Equations and the Quadréic Formula

Solve each equation.

1. 7X*-3x=0 2. 4x(x-2)-x(x-19)=2 3. X’ +6x+4=0
4. 2x2-3+3=0 5. 26 —(x+2)(x-3 =12 6. x+1:%3
X

7. xX*-9x2+8=0 8. x—10Jx+9=0 9.

><N|,_\
X | =



Topic 10: Asymptotes

For each function, find the location of any holesl #he equations of both the vertical and
horizontal asymptotes (if they exist).

X X+4 X+4
1. y=—— 2.y= 3. y=
y x—3 y x? -1 y X2 +1
X2 =2x+1 x* -9 2X° + 6X
4. y=5— S YE g 6. Y=g —F
X°=-3x—-4 X°+3x°—18x X® —3X° —4x
X2 —x—-6 2x3 4x?
7. y=—MM 8. v= 9 vy=
X =x?+x-6 y X3 -1 y 2X+5



Topic 11: Complex Fractions

Simplify the following:

X 1+4
1. 2. X —
x—1 é—2
2 X

3 4
Xy -5
X
4, 73 5 4
 e—_ X—i
X Yy 9x

H

[l s

X+=
X




Topic 12: Composition of Functions

If f(x)=x> g(x)=2x-1,h)= Z, find the following:

1. f(9(2)) 2. 9(f(2) 3. f(h(-1))

4. h(f(-1)) 5. g[f(hgm 6. f(g(x))

7.9(f (x) 8. 9(a(x) 9. (n(x)



wIinN

5.1
6 X

X-5_3

S x+1 5

2x+3_ 10  X-3

T ox-1 xX*-1 x+1

Topic 13: Solving Rational Equations

2. X+§:5 3. X_+1—X__1:1
X 3 2
5'@_ 60:_2 6. 2 N 1 :216
X X- X Xx+5 x-5 x°-25
X 3 _X=2

8. -— =
2X—-6 x°-6x+9 X-9



Unit Circle Practice

Practice filling out (or creating your own) unitae until you can do it in under 5 minutes.

Positive: Positive:
Negative: Negative:

Positive: ( ’ ) Positive:

Negative: Negative:




Topic 14: Basic Trigopnometry

Convert each angle from degrees to radians

1. 90 2. 60 3. 210

Convert each angle from degrees to radians

6. T 7. — 8. —

Find theexactvalue (No calculator!!)

3T

11. sin=" 12. cos*
4 6

14. csc— 15.secr

4. 313

5.270

10. 7
6

13. tan7—T

16. cot—



Topic 15: More Trigonometry Topics

For 1 and 2, point P is on the terminal sid&diind all 6 trig functions o®. Draw a picture.

1. P(-2,4) 2. P(\/5,-2)

3. If cosf = —1—53, ando in quadrant II, find sinéd and tand.

4. If cot@d = 3, ando in quadrant III, find sing and coséd.

Find the exact value of the following without aaahtor:

2 -2
5. sinz(s—ﬂj—co§(5—ﬂj 6. (63e(77— 4c0{71j 7. (40057—-[— GSiHZLTj
4 3 2 6 3

Solve the following triangles (3 decimal place aecy)

A= a=21.7ft A= a=6ft
8. B=16 b= 9. B= =
C=90 c= C=90 c=95in



Topic 16: Solving Trigonometric Equations

Solve each equation on the interval [@).2

1. sinx:% 2. COS X = COX 3. 2cosx++/3= (

4. 4sifx=1 5. 2sin® X+ sinx = 1 6. COS X+ 2COX =

7. 2sinX cox+ Sirk= | 8. 8co$ x— 2cox = 9. sin*x-cogx= (



Topic 17: Limits

Find each limit. If the limit does not exist, gathy.

2x+1

1. lim 2. |im(2x3+5x2+2x+1) 3. lim36
xa—23x—4 X2 X5
2 _ _ 2 _ 3
4. fim X =3x~10 5. fim X_~% 6. lim X*8
x-5  X—5 x--2 X—2 x==2 X+2
p— p— + —
7. lim——2"2 8. lim YX°5 0. fjm¥X*9-3
x=2 X7 =2X°+2X— 4 x-25 X — 25 x-0 X
x—-1, x<2 ) 2X—5,Xx= 6
10. lim 11. lim 12. lim X2
x-2 | 2x=3, x> 2 x-6 | x> —=3x—10,X< 6 x-o x2 =3x+5
2 2 _
13, fim X *7x*9 14, lim X 7x=9 15, fim—=

x-=5x% —4x+ 11 x-o  2X—3 x5 (x-5)



