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SECTION A.1 - NUMBERS

1. Counting numbers not including 0 {1,2,3, .-} are called
numbers.

9. Counting numbers including 0 {0,1,2,3,---} are called
numbers.

3. Positive and negative counting numbers with 0 are called

4. Numbers that can be written in the form % , where a and b are integers
with b3 0 are called numbers.

5. Real numbers that cannot be expressed in the form % , where a and b are
integers with b # 0 are called numbers.

6. Show the given interval on a real number line.

A. (2,5) B. [1,4] c. [-1,2)
D. [3,00) E. (~o0,1) F. (—o0,)
G. [-2,v2) H. (1,v3) I [r,73
J. (—3,0)u(0,4] K. (-1,3)n[2,7) L. (~o0, ) U (m,2m)
7 —g— is
0 .
8 = is




7.

10.

13.

16.

19.

22.

25.

28.

SECTION A.2 - EXPONENTS

Simplify as much as possible. Write answers with nonnegative exponents only.

(Assume that all variables represent positive numbers.)

3—2

(3z)*

(m4/3)9/16

(arb3)2 = (a2b-3)r

36a7$0y2 ) 2/3
ay="

- -3
z7% 4z

2
1
()
3
5. (—-2)‘3
8. (ZZy—l)'?
11. z/6gl/8
14, —
T+ Y
a®b~? o
17. —b?*-a
a3b—2c3 -2
. (2522
3
dy
4 L3 —
23. 3ty (m)
—~72a%b4
26. 6T
29. 2z7% 4+ 3z71

3.

6.

9.

12.

15.

18.

21.

27.

30.

(-3)

(a+3)%

(3z)~!
32

(z+1°
4 3
21.2 y3 2

(xn/2 . 1‘1/“ . y3)2n

(Ip+1)2 . (xS)p . :EE"’

gryd \ 73

2y~ + (29)7°



SECTION A.3 - RADICALS

Change each of the following to simplist radical form and simplify as much as

possible. (Assume that all variables represent positive numbers.)

16 36 19

Eg 2. - 4_9' 3- v '—9 4. —4"
o 6 V3 7 3V2 g >

3 V7 4v3 V2
9. V-1 10. /-1 11. 2—:5- 12. ¢ —7—

Sy 9z2
Y27 J/2T23y 7
. == 14, e 15. — . A4z 2

13 7a \/&I:-—yg 822 16 4z? + 4y
17. (V2 +V10)(v2 - V10) 18. (3 +2v2)(3 - 2v7)

For 19-23, simplify as much as possible.

3
19. 320 — V5 — 2v45 20. Z‘f - §\/28

21.

V18 V72 3/98
3 518 _3 5 + —Zg— 29, 4¥24 -6¥Y3+13V81

4 1
23. \/;+ V27 — 5\/243




SectioN A.3 - RapicaLs (CONTINUED)

For 24-29, rationalize the DENOMINATOR.

6 2 —
24. 25.
V3+5 z-— \/_
-1
96, — 2z V3
1-Vz 2v/5 + 4
28. 2 29, __‘/E+—1
VT + 5V3 2v/% — 3./7

For #30-33, rationalize the NUMERATOR.

30. %_—% 31, YEI2 Verh- Ve

L b

32. %—2—__—2‘%5 33. YELD vz
(Vz +h)(V/Z)

Hint for #33: First multiply by

(Vo +h)(VE)



SECTION A.4 - FACTORING

Factor completely each of the following.

1. 6z + 15y 2. 12z3 — 1022 3. 4zt + 8z°

4. 3z2yt + Tzy® 5. 2 —y° 6. 2 —16

7. T2+4 8. z2 - 100 9, n*-—28l1

10. 9z — 36 11. 4z% —36 12. z% - 25z

13. z2—9x+ 8 14. z24+10z+9 15. z2+ 17z + 16

16. z¢—(a+ 1)z +a 17. 22+ (a+ 1)z +a 18. a? +10a + 24

19, w?+ 10w+ 21 20. 21r2+2r—8 21. 8z2 42z -—15

22. 12z% -2z -2 23. 222 -8z—-10 24. 9z% -9z —28

25. 202 + 39z +18 26 10az® + Tax+a 27. 23 -9

28. z° — 8a? 20. 16x% — 56x + 49 30. 2 +9°

31. z* - 16y* 32. 20x*+4+7z -3 33. 10z® + 15z° + 20z
34. 222+ 11z +5 35. 10z% — 17z +3 36. 4z + 12z +9

37. 4x? — 4z — 15 38. 3z* —8lzx 39. 2n3 + 14n2 + 20n



40.

43.

46.

49,

52.

53.

54.

SECTION A.4 - FACTORING (CONTINUED)

6k3 + 31k% + 5k 41. az+4z+ay+4y 42
z? — 9z + 20 4. 22+ -6 45.
1252 + 19z — 21 47. 6z + 11z — 10 48.
8z3 + 14z% — 15z 50. 36z* + 36z +8z2  51.

(z + 1)19° + z[100(z + 1)%°]
30z3(3z% + 2)* + 2z(32% + 2)°

4(z + 1)3(2z + 3)° + (z + 1)* - 5(2z + 3)4(2)

ac — ad — be+ bd

222 —~ Tz~ 4

6z% + 17z + 12

48z° — 28z4 — 103



SECTION A.5 - FRACTIONS

Reduce to lowest terms.

: 2 —5x 46
2 -7z +10
3. 2 —x—-12

8 + 2z — 2

For #5-20, simplify as much as possible.

5 1 2
" 22 _5z+6 x2-—-4z+3
S U T |
-y Y—Z%
9 8 + 5 _ " 3a-—-4
* 93—3 3—-22 2a2-a-3
r2 52 s —drs
11.

g3 —16r2s s—T

1 1
2 _p2y | -~ =
13. (a®* —b%) = (b a)
1 1 t3 1

-1

7. £=2
1+2—:1:

T 4

2 z2

19. - 4
2 4 2z

10.

12.

14.

16.

18.

20.

a? — 4b?
a3 — 8b3

253 — 322 - 2z
6x% — 53 — 4x2

:z:—2_ 4 + 3z
224+ z+1 x2?2-1

r—1 " T 1
(z+1)®  (z+1)? z+1

g2 -y Az +y)
3z z? + 2zy + ¢

(=+25) (v-3%5)
r—y r+y

172-{-2(13:;322—40.2

22 + 4a2  az — 2a?




SECTION A.6 - SOLVING EQUATIONS

Solve the following for x or y.

1. 5z+8=2z+17 2. dy—3=6(y+4) 3. 2(2-2)+33-2)=18

4. 3(a—z)=1la+z 5. y—5=m(2y — 10} 6. (z-1)(z-3)=z(z+2)

7. 2246 =5z 8. z(z—1)=20 9. (a+bx=ab+ (a—"b)z
10. 6(y? —1) = 35y 11, ¥ 4+2%2-22=0 12. 422 -95% =0

13. z%—13z2+36=0 14. 922+ 3z =2 15. z° —-222 -4z +8=0

3 4 _ 5 _cl-p)
16. Solve il T for z. 17. Solve m = T—d for p.
L 3y+5
= —_ fi . . - .
18. Solve pv =k (1 + m) or t_ 19. Solve z 1 -2y for y

- 3 1
Y 1T—i— vt for

20. Solve = = e o Y-

Solve the following equations (#21-26) for z in three different ways. (I. Factoring,
II. Quadratic formuila, AND III. Completing the square.)

21, z2-9x+14=0 22. 2z -5z =12 23. 1222 -5z —-3=0

24, $2+z—6=0 25. 22?2 — 7z —4=10 26. 65°+ 11z —10=10
Solve the following (#27-33) by any method.

30. (z+3)(z—2)=0 31 (z+3)(z—2)=1 32 3(2z+3)’=12

33, z*—-13z2+36=0 HINT: Try the substitution == z? .



SECTION A.7 - SOLVING EQUATIONS

Find the solution set for each equation. (Use any method.)

1.

o

©

11.

13.

15.

17

19

21

23.

2 4+4z+3=0 9. n2-13n+36=0
s2 —4s=121 4. 4t -19t—-30=0
3t(t—4)=0 6. ala—1)=2
3w? — 24w? + 36w =0 8 16—zt=0
213 = 50z 10. 322 =175
722 + 62T —9=10 12. —3z2—19z+14=0
9zt — 3722 +4=0 14. 24 ~922=0
52(3z—2) =0 16. 222 —z+T7=0
z4+1 -2 3 7 3 2
== 18, — +o=—
1 5 1 & 275 3
1 17 a 2 2
"t T3 0 o t3T 2
5 3 - . 3
Tz—3 4z—5 2 14T I3
2z —4 2 15 3
1+:c+3_:r:+4 24. r—2  2—-Tzx+10 z-5
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SEcTION A.8 - CIRCLES AND PARABOLAS

Find the vertex of the parabola, by completing the square. Sketch the graph using
the vertex and any intercepts.(1-6)

1. y=z° -6z +13 2. y=z2+7z+ 14 3. y=22 -2 42
4, y=23z>+182+25 5. y=x°—8x+18 6. y+2z2+4zx+5=0

Find the center and radius of the circle by completing the square. Then sketch the
graph. (7-10)

7. 2 4+y* -2z -6y—-6=0 8. :r2+y2—16z+6y—71=0

9. r24+y?+8x—6y+24=0 10. 922 +9y* — 6z —12y—31=0

SECTION A.9 - ABSOLUTE VALUES AND INEQUALITIES

Find the solution set for the following.

1. 3z4+23< -7 2. -5z - 18 < 42 3. —ar +b>c {Assume a,b,c are positive)
2z 1 1
2 >4 a. >3 . =<
4. = 3z = -5 2 _ 6 <o
143z T (z+1)?
z - . 1 ALt
L I 2 & v 17 9 (z_g)s<0
—2)2(3r +1)3(3z -1
o, Em DD
(z-2)
11. |z| <3 12, |z| >3 13. |z—2/<3
14. |z-2/>3 15. |z+2/<3 16. |3z +5| < 17
17. 13z 45| > 17 18. |3z +5| =17 19. 13z +5| = -17
r—4
20. 2|z —3| <4 21, 7+ |<16 22. 2+3ldx+1|=8
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SECTION A.10 - EQUATIONS OF LINES
Find the equation of the line passing through each pair of points,
1. (1,3), (3,7) 2. (-1,8), (2,-1) 3. (0,—4), (10,1)

Find the equation of the line that satisfies the given information. (4-11) (Write
equation in slope-intercept form)

4. Passes through (-2,5); m=-3.

[S]

. Passes through (—1,4) ; m=-§- .

[=2]

. Slope —4 ; y— intercept 7.

7. Slope —4 ; z— intercept 7.

8. Passes through (0,—1) and has the same = -intercept as the line —2z4+y=1.
9. Parallel to 2z — 5y = 10 and passes through (-1,2) .

10. Perpendicular to 4y — 3z =17 and passes through (4,0) .

11. Tangent to the graph of the circle z%+y® =25 at the point (3,4) .

Graph the following equations. (12-16)

12. y+2z=35 13. 2y =3z —10
14. 5z+3y=11 15. y=3
16. z = -2

Find the slope between each pair of points. (17-22)
17. (z,3z) and (z+h,3(z+ k) 18. (z,-2z+17) and (z+ h,—2(z + k) +17)

19. (z,z?) and (z+h,(z+h)?) 20. (z,z%) and (z+ h,(z+ h)?)

2. (5,2%) and (z+h(@+h)Y 22 (mg) and (a:-&-h,x—:_h')
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SECTION A.11 - FUNCTIONS

Specify the domain of the function (#1-3) and then graph the equation by simpli-
fying it first. Remember that if you cancel a term, the domain should remain the
same. :

_z?+z—20 9 o= r? -4 3 - z? -5z
Y VT GEeok-n YT =

For #4-9, find the z— intercept(s) and y— intercept (if they exist).

2 _
4. y=z*+2z+3 5. y=z>—6z+9 6. y=2 3z + 2
T
47 2 _ 4 3
7. y=3.'12 + 8. y=x g. Iz 1
2z + 5 z+3 213

10. Test the six "important” graphs for the three types of symmetry.

For #11-16, find flzth) - f=)

h

11. f(z) =3z — }371 4, flz)=—4z+3
13. f(z)=z*+1 14. f(z)=z2+z+1
15. f(z)=2°+2 (Pascal’s A) 16.. f(z) = %

17. For the six "important” functions, determine which of them have inverses by
using the horizontal line test. For the ones that have inverses, find the inverse.

18. If g(z) = Zti ,then g~ (z) =
2z -1
19. f(z) = —
a. Find domain of f . b. Find range of f .
¢. Find f71. d. Find domain of f~! .

e. Find range of f~ 1.
f. What is the relationship between the answers to a and b and the answers to d
and e7
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SECTION A,12 - MORE ON FUNCTIONS

Find the domain of each function. Then find all horizontal and vertical asymptotes.

1 1 9 2z — 6 3 Tz + 2

T r+4 T ox?-9 T -3
5z(z — 3)(z+ 1) 5 2 -1 6 Tz + 1
7z(z — 1)(2z — 3) T oz2-1 " 312+ 4

Find the degree of the following polynomials or state that the function is not a
polynomial.

7. 3z +4x+3 8. 2 9. z°-2r+ x

10. z72+6zx+1 11, g0 4™~ 7 12, —

Determine any symmetry of the following functions. (13-15)
13. y=z3+20

-z

Wov=mn

z* +1
15. Yy=_3_%

For #16-22, f(z)=z®>+1 and g(z) = 2 +5 .

16. A) (f+9)z) = B) (¢+ fi(z)=
17. A) (f —9)(=) = B) (9 f)lz)=
18. A) (f-g)z)= B) (¢-f)=z) =
19. A) (f/9)(z) = B) (9/f)(=)=
20. A) (fog)z)= B) (go f)(x) =

21. In #16-20, which pairs are equal?

22. A) fH =)= B) ¢z} =
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SECTION A.13 - TriG GRAPHS

y=sinc
Domain: (—00,00) Range: [-1,1]
Amplitude: 1 Period: 2
x-intercepts: 0,%w,x27, ... y-intercept: 0
1
0.5
-6 -4 -2 2 4
-0 /5
-1}
Yy =CosSZ
Domain: (—00, Q) Range: [-1,1]
Amplitude: 1 Period: 2 w
x-intercepts: =%, ... y-intercept: 1
.5 \ /
6 \-2 - 2 3 6
~0.5
-1




SECTION A.13 - TrRiG GraPHS (CONTINUED)

y=tanz

Domain: all reals except +Z,+3%,... Range: all reals
Period:

15

x-intercepts: 0, +m, 27, ... y-intercept: 0
4
2 L
-6 - -2 2 4
-2
-4
y=cotzx

Domain: all reals except 0,+w, 2w, ... Range: all reals.

Period: =
x-intercepts: +£I,+3F, ... y-intercepts: NONE
215732
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SECTION A.13 - TrRiG GRAPHS (CONTINUED)

y =secT .
Domain: all reals except +%,+37,.
Period: 27w

x-intercepts: NONE

Range: (—o0,—-1}U 1, 0)

y-intercepts: 1

y=cscx

Domain: all reals except 0,z%w,+2x,... Range:
Period: 2w

x-intercepts: NONE

(=00, -1]U[1,00)

y-intercept: NONE
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SECTION A.14 - TRIG

1. Express in radians (between 0 and 2z ) using fractional multiples of = :

30° , 45°, 60° , 90°, 120°, 210°, 135°, 270°, 300°, -120°

2. Expreés the following in degrees (between 0° and 360° ):

T T 3r T 117 T 57 —5%

—

3'3° 4°6 ' 6 3’3 4

3. Find the length of the smaller arc intercepted by a central angle of 120° in a
circle of radius 5.

4. Find the area of the smaller sector determined by a central angle of 120° ina
circle of radius 7.

5. If @ is an acute angle with sinfd = % , find the other trig values for 6 .

. . . 4
6. If @ is an obtuse angle with sinf = 5 find the other trig values for 4 .
Evaluate the following: (7-16)

. T T w 2

7. sin 8 8. cos 5 9. tan 5 10, tan 3 11. c¢sc 5—“

5 T . —x —3r -Tr
12. cos 5 13. tan 3 14. sin Ty 15. sec n 16. cot -
Find the values of = between 0 and 2w such that:

3
17. sing = %—- 18. coszx =0 19. tanzr = —1 20. secx = 2
91. cscz = —v2 22. sinz=0 23. cosr=—1 24. cosxz = :;—/—E
] -1

25. cotr =3 26. sinzx = -

Simplify each expression.

cos(90° — ) 08 sin®A —cos® A 3sinw+86
cosS T " TsinA-—cosA  sintw—4

30, secAcscA —tanA —-cot A
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SECTION A.15 - TriG (II)
1. Find all solutions of 2sin®z —7sinz+3 =0 on the interval [0,27) .

2. Final all solutions of 2 — 2sin’z = 3cosz on the interval [0,2r) .

Hint for #2: Replace sin’z with (1 —cos®z) .

Simplify the following expressions.

3. sin 110° cos 20° — cos 110° sin 20° 4. cos (%r_ + 9)

5, sin(z;-+s)—sin(£-—s) 6. tan(%—a;)

7. Express sin’z in a form that does not involve powers of the trigonometric
functions (Hint: #2 of the double angle formulas.)

8. Express cos’z in a form that does not involve powers of the trigonometric
functions (Hint: #2 of the double angle formulas.)

i

R 3
For #9 and 10, sinz = 5 and cosr =

9, Compute sin2z .
10. Compute cos2z .

Evaluate the following:

3
11, sin7! (—\é——) 12. tan—?!1

13. cos™!z 14. cos™(2r)

] 4
15. tan hsin_1 (—5-)] 16. tan [cos‘1 (%)]
! 2
-1 %
17. cos _sm (3)]
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SECTION A.16 - EXPONENTIAL & LOGARITHMIC FUNCTIONS

Simplify.

1. logg 25 2. logy 81 3. log, %

4. log,1 5. logs 0 6. logg,8

7. ln e 8. elns 9, lpe7=tt

Solve the following for =z .

10. lne* =3 11. 3*=1 =4 12. 4% = 32=+1

13. loggz =0 14. logzz =2 15. loggz = -7

16. ze®™ —2e* =0 17. In(z-5)+mm7=3 18. log,x +log,(z—3) =1

1 1 z
19, glogg:r:-—2 20. 2% =100

Using properties of logarithms, expand the following.

AB?
vC

21. logg 22. log,,A%2B3C~

23. Graph the function f(x) == 5% and then find f~(z) .

24. Graph the function g(z) = Inz and then find g~ 3(z) .
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SECTION A.17 - LONG D1visioN & SYNTHETIC DIVISION

Perform the following divisions of polynomials by polynomials.

1 2 -7z~ 78
’ z+6
222 - —4
2, ——
z—1
3 1522 4222 —5
’ 3z+5
273 +9x2 - 17z + 6
4.
2z —1
423 — 222 +1
5.
zr—3
6 zt —3z2 +4z -5

24+ 2

Use synthetic division to perform the following divisions.

2 -7z —78
7. ————
z+6
272 -z — 4
8. r—1
152 + 22z — 5

3r+ 5



