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AP Calculus Summer Review Packet
(Review of Honors PreCalculus)
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i 'I'he following problems represent a review of some of the fundamental concepts you need
as you enter AP Calculus AB. They cover material you have learned in past math classes,
particularty Honors PreCalculus. You are encouraged to refer to your notes, any

textbooks, or online resources to guide you through this assignment. Answers are
¢ provided at the end of the document.
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Comglete the entire packet on loose leaf, showing all work and steps. All problems shoutd
; be done withowut a calcnlator. Bring this work with you to the first class in September.
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SHOW ALL WORK clearly.

Simplify as folly as possible. Leave final answers with only positive exponents.

6x% - \/— - 5 6x2—12x 282"
L TidE ’ 2z?

Simplify as fully as possible. Leave final answers in factored form.

-25  2x+10 A (x-3PE+D7 (G -9)

3. : .
PZ—4x-5 xX-1 (x=3P°(z+2)*

Solve each equation for x over real numbers. Give exactanswers.

5 N2x+7-x=2 6 2z =54 7. &5 —e" =0

8, 16x*-1=0 9, 23*-14x+24=0 10, xhz=x

1L ’x’—S._r’:G-tix 12, 4x% ~ B — 25x +50 = 0 | 13. log,(x+5)—log, x=1
PRI S, S 15, 4% =7

-2 x+2 x*-4
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16. Use the quadratic formula to find the exact splution to x* —5x* +3=0.

Inequalities

17. Solve and graph on a pumber line:  2x°-7x* 2 —3x (use critical numbers and a sign graph)

18. Solve and graph on a number line: —J-H——i > 2. (use critical numbers and a sign graph}
x —_—

Factor Completely:

19. 4% (x+1)(x—3)-3x(x—3)"
20.(x—3)" —2x(x-3)

21, 24x + 6% —10x* (Hint: take out GCF)

Functions

Use f(x)=~x—3and g(x)=x*~1for #22 and 24.
22, Determine (g o f)(x), in simplified form.
23. Determine f(g(4).

24, State the domain of (f o g)(x) in interval notation.

25. Sketch f(x)=4—-2"" {no calculator), and state its domain and range.

26. Rewrite f(x)=-2}x+3]—4 asa piecewise function.
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27. Sketch y =+/16—x* on graph paper (no calculator). State the domain and range.

28, Sketch the piecewise function below on graph paper to find the domain and range.

3—-x*, x<-1
F@=< 4 —1<x<?
3x~2, xz2

29. Use the function in #28 to evaluate a-e:

a. f(3) b f(=3) 9f@ d f(0) e. f(-1.3)

20, Discuss the end behavior of g(x) = —4x7 — 5x° + 3x* + 4x® —x* + 2x — 6.

31. Determine the zeros, vertical asymptote(s), horizontal asymptote(s), and holes (as points) for

f ) = x2+x—6

xB—4x

.32, Use f(x)=2% +1to.evaluate a). f(x+k) and b) fF(x+B) = (2.
33. Is 7(x) =5x*—3x"~10dd, even, or neither? Justify analytically.

xi4d
s

34, Describe any symmetry (about x-axis, y-axis, origin) fory =

3x+7_

35, Let f(x)= > . Finda. FHx)andb. F7(-10).

x-

Equations, Graphs, and Intersections of graphs

36, Find the equation of the line in standard form that contains the vertex of the parabola
y = 2% — 12x + 16 and is parallel to 2x — 3y = 6.

37. Find an equation for the parabola whose Vertex is (2,~5)and passes through (4, 7). Express
answer in standard quadratic form.
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)
38. Find the point(s) of intersection of the curves x” +3x—y=2and y—5x=1, analytically.
39, ERaiiy determine the point(s) of intersection of x* +y* =4andx*+y* —4x—4y=—4.

40, Find the domain of f(x) = % "Bxpress your answer in interval notation.

Trigonometry
41. Bvaluate the exact value of each trigonometric expression (no calculators).
3
2, Jhcm——pE b. sec _z c. Sin -—-?EJ d. cos(37)
4 2 3
47. Evaluate the exact vatue of each inverse trig function.

a, Sin"lij- b. arccos(=1) c. Tan\3 d. Cos™(0)

T

43, Evaluate the exact value for the expression: sin(26) + cosz(-z-), when &= -

Solvefor § i 0<6<2x.

44, cosf = ....,,,\:/1_5_ A5, s5in28 —cos8 =0
46, 2s5in?@ —3sinf +1 =10 47. cos5%B +sind = 1.
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ANSWERS

SHOW ALL WORK clearly.

1 L%
2
5 6
2.3 \E+4x
5 X1
yA

(z+2)(x+3)

16. x=%
1

17, [o,ﬂup,m)

18. (2.7]

19. 4x(x-3)(z*~x+6)
20.~(x=3)(x+3)
21, 2/x(1+3x-52%)
22, (gefXx)=x—4
23243 :
24, (~o0,~2]U[2,50)

25, Domain = all real numbers,
Range =(—=,4)

2x+2,x<—3 |
26.{ 5~ 10,x > —3°
Tange = (—eo, *4]

domain = &1 reals,
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27. Upper semicirclie centered at (0, 0) with
radius r = 4; domain is [--4,4], range is
[0, 4]

28. Domain = all reals, Range = (—o0,2] U
[4, =)

29, a7 b.—6 c.4 d 4 e 131

30. Asx —» —o0,g(x) - +o0,Asx =
—i—oo,g(x) —3 00

31. Hole at (2, g); vertical asymptote x = 0 and
x = —2; horizontal asymptote y = 0

32. a) Flx+h)= 2x*+4xh+ 2" +1 and
b) Fx+h)—f(x) = 4xh+2h

33, Tt is even becanse f(—x) = f(x).

34. origin
35. 710 =5 fH 0 =1
36, 2x —3y =12

37, y=3x*—12x+7
38. (3,16),(— 1, —4)
39, (0,2), (2,0)

40. [-5,-2) U (—2,)

41,2, —1  b.undefined c.—ig d. -1
N b3 kA T
472 & ; h.xw C.g d..;
V3 3
43, ;2—'*;;
T /T
M
45, f’_’f,ﬁ_ﬂ_,f’f
62 6 2
46 ZIE
6 2 6
47. O,E,x
2
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Simplify
1 x—ox 11
. ¥ E
x2-Tx+12 3. =%
2 %2 25
2 xe-2x—8 ) )
" xEpxiopx 4 9-x
Togex—?
Ratonalize the denominator
5. - 6 — 7 1E

Wirite each of the following expressions in the form of caPb? where ¢, p, and q are numbers

-3

(2a2)° a(z/b) : _at
8; — 10 3/11 }2 (b_z}ﬁ

b
ab-a 2/3 p3/2

5. 9ab? s . (20 (%)

Solve for = Do not use a calculator

16.log,x =3

14, 5+ = 25
17.logs x* = 2logs 4 — 410g3 5

15, E — 32%4"2
3

Simplify
18.log, 5 + log, (x* — 1) —log,(x — 1)
19, 2log, 9 —log, 3 20, 3210835
Simplify
. 1

23,2 logyp VX + 3 logyp xM*



Solve the following equations for the indicated vatiable
24.§+%+§-=1,fora 27.A=P +narP, for P

25.V = 2(ab + bc + ca), fora 28.2x — 2yd =y +xd, ford

26. A = 2mr? + 27, for positive h 29. 2+ 22 =0, forx

Fot each equation complete the square and reduce to one of the standzrd forms y — v, = Alx — %)% ot

x"’xlz(y“}’l)z

30,y = x* + 4x +3 3.9y —6y—9—x =0
31, 3x2+3x+2y=10

Factor completely

33, x6 — 16x* 35, 8x3 + 27
94 Ax3 — 8x? —25x +50 36.x—1
Find all rezl solutions
37.x6—16x*=0 29.8x% + 27 =0
28 4x3 — 8x2 —25x+50=10
Without using 2 calculator, evaluate the following:
43, c0s 210° 46, stn71(—1) 49. tan (L’f)
4]
. 5T on
44, sin— 47.cos £0. cos—™ (sin (__ E))

45. tan™(~1) 45,57 (2)



Given the graph of ¥ = sin x, sketch the graphs of:

51. sin (x - B

t
52. sinK%) x] \ V\
1 I
53.2sinx \A % N
7
54, cosx

1

55.

sinx

Solve the equations

D56 4x?+12x+3=0 g KL E
. x x+i
57.2x+1=—=
x+2

Find the remainders on division of
50 x5 —4x*+ 2% - Tx+1byx+2  e0.x5 —xt a2t —xH4byx 1

61. The equation 1253 —23x* - 3x+2=0hzsa solution x = 2. Find all other solutions.
62. Solve for x, the equaton 12x2 + 8x2% —x — 1 = 0 {all solutions aze rational and between £1)
Solve the inequalities. Give the schution in interval notation

3. 32 +2x —3<0 =] 65— > ——
3x—2 2x+3 x5

Solve for x. Give the solution in interval notation

66.|-x+ 4} <1 67.15x—~2] =8 68. 12x + 1| >3



Determine the equatlon of the following lines

69. The tine through (—1,3) and (2, —4}

70. The line through (~1, 2) and perpendicalat to the ine 2x—3y+5=0

71, The line through (2, 3) 2nd the midpoint of the line segment from (-1,4) 10 (3,2)
72. Find the point of intersection of the lines: 3x—y—7=0andx+5y+3= 0

. . . : L (Bx—y—~7<0
73. Shade the region in the xy-plane thatis described by the inequelities [x +5y+320

. Find the equations of the following citcles:
74, The circle with center at {1, 2) that passes through-the potat (~2,-1)
ﬁfwm}w rigic il _: A ar N oa Bt a0 -

espetiFEly.
6. For the circle 2% + y? + 6x — 4y + 3 = 0 find the center and the radius

. . 3x+1
77. Find the domain of T

Find the domain and range of:

8. fG) =1 79.96) =25 80.7 () =2
Simp]jfyfixi%:&lwh&n

81. f(x) =2x+3 82, f(x) = ;1_1 83, f(x) =32 —x+5

The graph of the functions ¥ = F(x) is given as follows: Determine the graphs of the functions:
84 F(x+ 1) ¥

1
85. £ (=) h
86. |f (%) 3 '

Sketch the graphs of the functions

87. g(x) = 13x + 2] _ 88, h{(x) = |x(x — i



89. The graph of 2 quadratic function has g-intercepts —1 and 3 and 2 range consisting of all numbers

less than ot equal to 4. Determine an expression for the function.

90. Sketch the graph of the quadratic functon y = 2x?—4x+3

Find the ioverse of the functions
Xzl
91, Fx) = 2x+3 93. fxy=a*-2x—L x>0
o x+2
92. f(x) = —

94, A function (%) has the graph below. Sketch the graph of the inverse function £~ (x).

95.




07. Find the ration of the atrea inside the square but outside the citcle to the area of the square in the

o
L

98. Find the formula for the perimeter of the window of the shape in the picture below

99. A water tank has the shape of a cone (lke an ice cream cone without the ice cream). The tank is
10m high and has a fadins of 3 7 2s the top, T the water is 5 m deep (in the middle) what is the

surface atea of the top of the water?

100. Tewo cats start moving from the same point. One travels south at 100 km/hr, the other

west at 50 km/ hr. How far apart zre they two hours later?

101. A Yite is 100 m 2bove the ground If there are 200 m of string out, what is the angle

_ between the sting and the horizontal. (Assume that the string is petfectly straight)
If f(x) = 2x — 3 and g(x) = +3x— 1, Find:

102. iC:i€3)

103. g(f ()

104, If f(x) = and g(2) = 5, Find f(g(x)) and state its domain.
Decompose each composition function into individual fanction. (If y = f(u), identify uand rewrtite yin

terms of U}
105. y = sin3x 107. y = (x?—2x+5)°

106. y=32x+1

108. y = cos*x



%243

x4
x—4

x2—x
Ex

x+5
3x+1

X

2(¥3 —2)
~1-+5
13515

-2
8gfh~t
. 3gl/?p3/2
10.—2—::1.2&"1
ll.abfl
12, a~3/%p
13, g%/6p*/2
14.1
15, —=

2
16.8

4
17'j:E§
18.1og, (5(x + 1))
19.log, 3
20, 25

21,
2
22.~-x
23. 2 10g10 X
24 bex

25,

w oo ooy b W B

" be—cy-bz
V—2bc

2{b+cY
A2

nr
A

27.
1477
2x~7

28.
X+2y
29, —~
T3
30,y +1=(x+2)°
3 3 3%
3Ly —3= “5(“5)2
1
2.2 +10 =9(y-3)

2 xt -4k +4)
34.fo—2)(2x——5)(2x-+5)

26.

Answers

35. (2x + 3)(4x* — 6x +9)
36 (x— D+ D2+ 1D
37.0,+4
38.2, J_r§2~

39.—-2—
T 5x Vm lim
RO
T T o«
ey
T S
42.E+2kﬂ:and-g--§- 2k where kel

52

53. :

L]
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55.

an

56.:3——+£
1 A

57 -z-olz —3
58, —=

2z
50, -89
60. x% + 3
61.—}'013

1 41 1
62575972

&

68. (—o0,—2) U (1, )
69. 7x+3y =2
70.3x+ 2y =1
71.y=3

72.(2,-1)

73.

-3 7'\

74 (x—1)? + (y—2)2 = 18
1\2 5

75.(:[—5) +(y—1)2 =
6. Center = (—3,2), radius =10
71, (-—-DD, _2‘) U (1J DD)
78. Domain (—09, ) Range {7}
1

79. Domazin (—oo,—%) U (_E’m)

Rasge (—=.5) U ()

80. Domain (—oo,0) U (0, )

Range {—1,1}
81. 2

-1
82. (x40 {x+h+1)
83.6x+3h—1

84, )

85, .

R6.
1
A i A
g7.
28.

89. y = —x% + 21 + 3
00.

L

by

x~3

o1, =22

—_ x+2
92.f = Sx—-1




93. ft=1+4++vVx+2for x-ﬁﬂj 100. 100v5 KM
T

AN s

94, e 101.

¥

, 5
i 102.  2/3x—1-3

e 103.  V6x—10
AT 104, =2
"” 3 x

Dormain (—0, 0) U (0%) U G:oo)

' r—h 105. Letu =3x,theny =sinu
0. =t (") 106,  letu=2x+ 1 theny = ¥u
96. % = s 107.  Letu=x%—2x+5,
97.1-Z | theny =’

o8, 47 ;m, 108. Letu = cOSX, then y = u?

99, Z
4
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