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Work for entering AP Calculus AB
Summer Work 2023

This workbook contains problems designed to ensure the student's readiness for AP Calculus
AB. The ten topics covered in this packet are concepts that should be mastered before

entering AP Calculus AB. Assistance with the packet will be provided at the beginning of the
school year. Completion of this packet over the summer before beginning AP Calculus AB will
be of great value to helping students successfully meet the academic challenges awaiting them in
AP Calculus AB and beyond.

Toplcs Covered in this Packet:

Functions (evaluation, properties, types, transformations, notation)

2. Trigonometry

3. Solving Equations

4. Evaluating and order of operations
5. Exponentials and Logarithms

6.
7
8
9.
1

Quadratics

. Linear equations
. Interval notation

Rational Expressions and Equations

0. Radical Expressions and Equations

Instructions:

Start review packet about 2 weeks prior to the start of the school year.

You are expected to use your notes from previous courses.

Show all work (when appropriate) on a separate sheet of paper

Simplification is implied for all problems.

Leave answers in fractional form when appropriate (improper fractions are preferred to
mixed numbers).

Problems are to be returned on the first full Friday of classes (which is NOT the first day
of school). Students will have the chance to ask questions before submitting the work. A
test reviewing the prerequisite skills (reviewed in this packet) will be conducted the
following week of classes.

Remember: This packet is for your benefit and is intended to help you succeed
as you move through more advanced math classes.




NO CALCULATORS ALLOWED

Section A

Be able to complete a multiplication table similar to the one shown below in 2 minutes 30
seconds or less

1 6 9 5 2 7 - 3 8
2
4
1
6
3
8
5
7
9
Time taken:

Be able to complete a trig values table similar to the one shown below in 2 minutes 30
seconds or less

sin x tan x cotx coSx secx csCx
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Section B

UNIT CIRCLE
LT You can determine the sine or the cosine
%J ) 80 of any standard angle on the unit circle,
e T (_1_ 1{_3_ ) | The x-coordinate of the circle is the cosine
pmmi— gttt g and the y-coordinate is the sine of the
é _'JE angle. Recall tangent is defined as sin/cos
AT ) or the slope of the line.
211

(E *5) Examples:

el b sin£=1 cos£=0 ta —E:und
2 2 2

*You must have these memorized OR know how to calculate their values without the use of a calculator.

. 3z w . {57
. b. — .) sin| —— d. —
q.) singx } cos 2 c) sm( 2) )3111(4)
e.) cos f.) cos(—m) g)cosz h) sins—ﬁ
4 3 6
i) cosgf— ')tanE k) tanzx D tan =
3 ey 3
m) cos%[ n) sin% o) tam:'zi P sin(———'Z—j
1.

5 Find the solution(s) to the equations on [0,2%].
2s8in26 =1 -sin®
b: 2tanB -sec2B8 =10
o Cos?(B)+sinB=1
3. Circle the two expressions that are equivalent.

a) cos?(x) b) (cosx)? ¢) cosx?



4. Circle the two expressions that are equivalent.
a} (sinx)t b] arcsin(x}) ¢} sinx-1

5. Sketch a reasonable graph of sin~!(x)

Section C
EVEN AND ODD FUNCTIONS

d} 1/sin(x)

Recall: .
Even functions are functions that are symmetric over the y-axis.
To determine algebraically we find out if f(x)= f(—x)

(*Think about it what happens to the coordinate (x, f (x)Ywhen reflected across the y-axis*)

Odd functions are functions that are symmetric about the origin.
To determind algebraically we find out if f(—x)=—f(x)

(*Think about it what happens fo the coordinate (x, I (x)) when reflected over the origin®)

1. Determine if the function is even, odd or neither. Show your work.

y=5-9-x" O
a. x
b.
Sx* -Gy =1
C y=¢ ...._.;,
d. ¢
g(x)=x"=3x"+x i j(x)=2cosx
c .
o kixy=sinx+4 b r(x)= X2 +1




A 4

i
Find f(x + h)for f(x) =x2 - 2x - 3.
Simplify:
(x+1) (4x—9)—(16x+9)(x +1)°
(x—6)x+1)°

W

Find all points of intersection of the graphs of x2+3x-y=3 andx +y=2.

Find the area of the region bounded by ¥ = V36 — x2 and the x-axis.

6. Solve X +5)=In(x-1)-In(x+1)



7. Here is the graph of f(x). Use it to graph the below
relationships.

)

C. |f(x)|




Section D

1. Write in interval notation
a XxX>—6
b, —9<x<2
2. Determine the equations of the following lines. Give your answer in point-slope form.
a. the line through (-2,5) and (3,-4);
b. the line through (0, 3) and the midpoint of the line segment from (-1, 4) to (3, 2).

Is ¥Y=V5x—12 4 function?

3.
4. Ts *=7" a function?
5. Which quadrant is the point (-31,-2) in?
6. Lot /(¥)=307+2x-1 gy
o S
p, (%)=
7. Suppose the point (-7,2) is on the graph of y=f (x) Find a point on the graph of
N y=f(x+1)
b Y=/ (%)3
Section E
Evaluate
| 2°.5.8°= 2. [15(10)-12(10)]+10 2{23)
3 2 8
4. (_l)mz 5. 6|8—10| 6. 24+3.2-5.7
7. -1 4[(3+2x3)-5]+7 g 3(1-8)-6+7
‘—Jr R |
3 33 6+(-9) \( 24+(-72)
10. 3* e
1. A==t 1z ( —3-9 )( 3-6

13. 322+14+20+4-5



Simplify:
12
14. 54

Graph:
37. y= 2x+2

40. I —2x+2
43. x2 +y2 =25

15.

18.

21.

24.

27.

30.

33.
36. i

1E+4l_3§
3 5 6

2x7y  3x*
3y°x* 8y~

378 -3432
5415

(7x—2y)—(3x+5y)

(5x+ Zy)2

LI | =
]
==

O | =
HN’._.

-100

38. y>x—4

41. x—2y>4

44, 36 4

16.

19

22.

25

2

o0

31

34.

4 2

5 15

(3‘1 +2717

V17 4517
\/5(3\/5+5)

. (2x-9)(3x-8)

3x
C6xt+3x




Factor:
46. x* —4x

49, s°+5s+4
57 x*—10x+24
55 4x* +12x+9
58 x° +64

61. x' —1

63.1s —4 aroot of P(

64. The vertex of the graph of Y=

47.

50

53

56

59

62

(x+3)2+2.

65. Given the triangle shown, find:

66.

a’-16
 x*-9x-10
x*-10x-25
8x—14x+5

~x*-81

4x* —8x* —25x+50

x)=x3+6x2—x—30?

18 at

48. x*—4x+4
51 x*—10x-24
54, 2x*-3x-9
57, 2y" +10y~12

60. 3x° —6x* —4x+8

67. Find the slope of the line passing through the points (

68. Find the slope and y-intercept of the line

<.

sin 4 =

cosB =

tan A =

secA=

cotB =

—4,5)(-3,8)

69. Write the equation of the line in slope-intercept form of the line that contains the point

-3

(8’ —6) and has slope of 4

70. Which is larger, 2° or 5°
71. Evaluate: Ine'

72. Evaluate: 107



3
Z 2n—2
73. Evaluate: »=1

24, Divide: (x +3x7 +3x+l) (x+1)

75. Solve the equation for x: (7 ) =7

3
76. Rewrite the expression using positive exponents. (—2x)

Letf(x)=2x+3 and g(x)=x

77. Evaluateg(_3) 78. Evaluate f (1)
Solve:
20. 4—2(y+6)=11—3y £+4=3x
81. 2
g3. x =16 1. 1.1
84. 3 x 2
x _2 \/_+
g6. 4x—8 x
2 —
g9 x° —6x+4=20 10 3= Sx

90. x—2 x-2

91. Solve by completing the square: X' +10x=6

92. Use the quadratic formula to solve the equation0 = x*=2x-5

93. Find the x-intercepts of the graph of the equation.
y=x"=-5x+6

94. What is one fact about an even function?

95. What is one fact about an odd function?
96. Use the graph to estimate the roots of the equation.

79. Evaluate f(g(lO))

gy [r+1[=5

x+y=6

v__*85.. 3x —y= 30

]8. 2=+3x+1-3

B e [ e e w W

e



Formulas to memonrize

e Pieces of information, know all

YcEquivalent formulas, choose either formula

# Calc 2 only
* Won’t ask unprompted
1. Quadratic formula —b+Jb —4ac
X =
2a
2. (a+b) = a’ +2ab+b’
3. (a—b)z = a’ —2ab+b’
4. (a+b)(a-b)= a’—b’
5. (a+b) a’ +3a’b+3ab’ +b’
6. at—b = (a +b)(a—b)
7. a+b = (a+b)(a2—ab+b2)
8. a—b = (a—b)(a2+ab+b2)
9. Distance formula 2 2
V(5 —x) (32~ 3)
10. Point-slope form of a line o Y-y = m( x— xl)
e m=slope
J (x1 , yl) is the point
11. Slope-intercept form of a line o y=mx+b
o m=slope
» b= y-intercept
12. Circle formula . (x —h)2 +(y —k)2 2
e Center (hk)
e 1 =radius
13. Standard form of a quadratic o y=ax’+bx+c
e g determines if it opens up or down
e c is the y-intercept
e Vertex at :{)—,f(_—bj
2a 2a
14. Vertex form of a quadratic o y= a( x— h)l +k
e Vertex: (h, k)
e Axis of Symmetry (AoS): x=h
¢ Extreme value = &
15. Intercept form of a quadratic o y=a(x—r)(x—s)




X-intercepts at » and s
Vertex is halfway between » and s

. bola ft 1 i
16 Parabola formula (conic) . y=4i(x—h)2+k or 17+ 5417
c
vertex (h,k)
focus = vertex + ¢ on variable that is not squared;
like (,k+c)
e directrix: equation with vertex — ¢ on variable that
is not squared; like y=k—c
17. Ellipse formula _i) kY
N
a b
o ¢ =a® —b* where a is the larger radius
o Center (hk)
e x-radius a
e y-radius b
¢ foci ¢ units from (h,k) along the major axis
18. Hyperbola formula _nV —kV
T
a b
o C=a+b
e Center (h)k)
e x-radius a
e y-radius b
e foci c units from (h,k) along the first axis
19. eccentricity oS
a
20. Area of a circle A= nr*
21. Area of a trapezoid 4 %(l% +b2)h
22. Volume of a Cube 5
23. Volume of a cone or pyramid 1
5 Abaseh
24. Volume of a sphere 4
E wr
25. Compounding interest , tn
e« A=P|1+—
n
e P= Principal

r = interest rate (APR), as a decimal
n =number of times interest is compounded in a ye
¢t = time 1in years

ar




26.

Definition of e

As n approaches + oo, (l + l)
R

27. continuous compound interest N A(t) = A, e
% A(t)=Pe"

28. sin’ x+cos’ x = 1
29. 1+tan® x = sec’ x
30. 1+cot’ x = csc” x
31. Sin(AiB)z sin A-cos Btcos A-sin B
32. cos(AiB)= cosA-cos BFsin A-sin B
33. tan(AiB): tan A+ tan B

1xtan A-tan B
34. sin(Qu) = 2sinu-cosu
3s. cos(2u) = cos’ u—sin’ u
36. tan(2u) = 2tanu

1—tan’ u
37. sin®u = 1-cos2u

2
38. cosiu = 14 cos2u
2

39. tan’ u = 1—cos2u

14+cos2u
40. sinA-sin B = —;—[cos(A—B)—cos(A+B)]
41. cos 4-cos B = %[cos(A—B)+cos(A+B)]
42.| * | sind-cosB= %[sin(A+B)+sin(A—B):|
43. cosA-sin B = %[sin(A+B)—sin(A—B):|
44. cot™ (x) = % —tan™ (x)

-1 _
45. sec” (x) = cos™ (1)
X

46. csc”) (x)=

. 4(1)
sin -
X

47.

general equation for a sinusoid

e y=D+Acos| B(x-C)]
e sinusoidal axisis y=D

e ampli‘mde:l A‘ =




e period= |23Tﬂ|

o C is horizontal translation/phase shift

48. law of sines a b ¢
sind smB sinC
49, law of cosines & =a*+b* =2abcosC
50. f triangl ing tri
area of triangle using trig Arca = %a bsin C
S1. parameterization of ellipse x* P )
_2+b_2 =1 becomes x=acos?, y=bsint
a
52. logb (cd) = dlogb (C)
53. log, (cd)= log, (c)+log, (d)
>4 log, (5) = log, (c)~log, ()
d
58. Change of base rule for logs Inx
log, x =—
Ina
56. Inl= 0
57. elnx = X
58. h]ex = x
9. y=e" (graph) C e e R
+ + + :»_:,y + + - +
N EEEE R
- + + + + + =2 = + + + + 4 +
+ + + + + P ¥ + + + + +
60. y e lnx (graph) + + + + + + 5 + + + + + + +
+ + + + + + 4 + + + + + + +
+ + + + + + Je + + + + + + +




61.

@)=~ (graph)

62. floor function (def) v¢ Greatest integer that is less than or equal to x.
¥ Round down to the nearest integer
63. | x |=int(x)=[x] graph
64. ceiling function (def) ¢ Least integer that is greater than or equal to x.
»¢ Round up to the nearest integer
65. [x] (graph)
3 Oo—e
2 Oo—e
o—e
3 2 C‘i' 0 1, 2 3
O—-e
Oo—e 2
® -3
66.

|x| =(as a piecewise function)




