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I Factor the following polynomials.

1.
2.

3.

15a3b* — 45a2b® — 60a?b

723y + 212%y? — 1023y? — 3022y
6z4y* — 623y% + S8xy? — 8

222 — Txy + 612

yt+y? -6

723 + 56y3

81r* — 16s*

(z+y)2+2x+y) +1

Expand the following
polynomials.

x4+ 1)(z—1)(x —3)

IIT Simplifying Rational Expressions

Simplify the following. Assume all variable are
greater than zero.

1.

2.

3 +5—Va+4°

9+3-5-8+2427
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. 2v/18 — 5v/32 + 71/162

Solve the linear equations.

3—2z—1)=z-10

.

2 7

Cyly+2)=y*—6

C2[z—(1-3x)]=3(x+1)

Solve the polynomial equations.

(36
o228 — 422 — 302 =0
L2723 =1

. (z=3)(x+6) =9z + 22
2+t 4+1=0

313 =24

(x+1)2+2% =25

byt —y=1

Solve the rational equations.

L2
y—1 y+1_

2 3 12
r—3 x+3 22-9




3. 1 + 2 _ o X Solve the radical equations.
6—z x+3 22—-3x-18

1. 42y —=1-2=0

L 1 2 1 Y
" 22-25 -5 xz+45 2. V2r+1+5=28
" 3. VBr—1-2/2+1=0

a a’+5

1 1 . 4. V22 +94+2+1=0
6. = -

a2 —-3r v x—3 5. 3z +2+4=6
VII Solve the absolute value 6. Vw2 +7=2

equations.

1 [5—22]—1=8 XI Solving Inequalities

Solve the following inequalities. Express the

2. J 45| -T= -2 answer graphically and using interval notation.

3. 5z —1] = —2 3

LI
YT 4| T 2. 3(x+3) >5(zx—1)
5. ly—1]=17+y| 3.3x+2)—6>—-2x—3)+14

< — <
VIII Solve the exponential 4 2<3x-10<5

equations. 5. [4x+ 1| <6
1. 107 =1000 6. |4z + 3] +2>9
2. 10375 = 100

. |® + 5’ > 5
3. g+l — 1 5
8 8. |5 — 22| < 15
2 1
4. 3% (9x):§ 9. 322 —1lz —4<0
1. 225
IX Solve the logarithmic equations. 3-w
1. logy(z + 5) = logy(1 — 5x) 192. (z+1)(z—-3) <0
20 + 7 -

2. 2logs(x + 1) = logs(4x)
3. logy(z 4+ 1) + logy(x — 1) =3
4. Inx+In(2z+1)=0

5. Inz+1In(x+2)=1n3

6. 3% = 4v+1



XII Lines and Regions XIV Exponents and Radicals

1. Given the equation 6x + 5y = 30, draw 1. v/—8a3
the graph and find the x and y intercepts
and the slope. 2. 5v147 — 4v48
2. Given the equation x = —3, draw the 3. V5 ( V15— \/§)
graph and find the x and y intercepts and 3
2/3,—4/3
the slope. 4 (:n Y )
: 2—5/3

3. Given the equation y = 4, draw the graph
and find the x and y intercepts and the

slope o[ 4027

ot

4. Write, in slope-intercept form, the sian —2
equation of the line that passes through (540_ b >

the points (4,6) and (—4,2). 9a—3b%
5. Write, in slope-intercept form, the . V2703
equation of the line perpendicular to the © Y2a2p2
line 4x — y = —1 and through the point
2
(2,3). 8.
=3
6. Graph the solution set of z —y > 2. r
9.
7. Graph the solution set of —x + 3y < —6. Vv +3

XIII Relations, Domain, and Range XV Complex Numbers

For each relation, state if it is a function, state | © erform the indicated operations and simplify.

the domain and the range, and sketch a graph. 1. V=16 — 4y/=9
1. y=vzx+2 9 =16 V=0
2. y=+yx—2
v—16
r-1 S
Y=
x
4. (4—3i)(4 + 30)
4. f(x)=—|z+1|+3
— 34)2
. 9% — 5 5. (4 —3i)
. flx) =
r2_9 6 Z'25
6. x=y>+2 . 3—2i
) S 4450
7. y=2"+8x—6
8. y=+—x
9. y=3"
622
10. h(z) =
0- @)= g e -1



XVI Exponential Functions and

Logarithms
1. Graph f(z) =3"+1
2. Graph g(z) = 2*~1
1

3. Express 872 = o1 in logarithmic form.

4. Express logs 25 = 2 in exponential form.

5. Solve logyz =4

6. Solve log, 9 =2

7. Graph h(x) = logs

8. Use the properties of logarithms to
completely expand log, —

)

9. How long will it take $850 to be worth
$1000 if it is invested at 12% interest,
compounded quarterly?

XVII Systems of Equations and
Matrices
20 +3y="7
1. Solve the system vy
6r —y=1
r+2y+22=3

2. Solve the system < 2z 4+ 3y + 62z = 2

—r+y+2=0

3. Simplify —2 | ° 1+3% 2

. Simplify 1 9 1 6
1 -1 1 0 2 1
4 Multiply | 0 2 0 |]|1 2 0
-2 1 =3 0 01
. : 1 -2
5. Find the determinant of 3
. . 1 2
6. Find the inverse of 1 9

XVIII Applications

1.

Sam made $10 more than twice what Pete
earned in one month. If together they
earned $760, how much did each earn that
month?

A woman burns three times as many
calories running as she does when walking
the same distance. If she runs 2 miles and
walks 5 miles to burn a total of 770
calories, how many calories does she burn
while running 1 mile?

A vertical pole is standing in a small lake.
If one-sixth of the length of the pole is in
the sand at the bottom of the lake, 25 feet
of the pole is in the water, and two-thirds
the total length is in the air above the
water, what is the length of the pole?

XIX Conic Sections

Graph the following. Find the center, foci,
and, if they exist, asymptotes.

1.

2.

3.

4.

(r—2)2+y*=16

(z+1)?  (y—2)?2
16 + 9 =1
(e+1)?° (y=27°_,
16 9

(z—-2)2+y=4

Identify the conic section and write in
standard form.

1.

2

W

2?2 —dx — 12442 =0
922 + 18z + 16y? — 64y = 71

922 + 18z — 16y — 64y = 199

x4y —4r =0



XX Sequences and Series

1. Write out the first four terms of the
sequence whose general term is
anp = 3n — 2.

2. Write out the first four terms of the
sequence whose general term is
an =n?—1.

3. Write out the first four terms of the
sequence whose general term is
ap =2"+ 1.

4. Find the general term for the following
sequence: 2,5,8,11,14,17,...

5. Find the general term for the following

sequence: 4,2,1,%,%,...
6
6. Find the sum: » (2k — 1)
k=0
L [/4
7. Expand the sum: kz_o [(/{:) xky4_k}

XXI Functions

Let f(z) =2z + 9 and g(x) = 16 — 2%, Find
the following.

L f(=3)+g(2)
2. f

XXII Fundamental Counting Rule,
Factorials, Permutations, and
Combinations

8l

1. Evaluate m

2. A particular new car model is available
with five choices of color, three choices of
transmission, four types of interior, and
two types of engine. How many difference
variations of this model car are possible?

3. In a horse race, how many different
finishes among the first three places are
possible for a ten-horse race?

4. How many ways can a three-person
subcommittee be selected from a
committee of seven people?

5. How many ways can a president,
vice-president, and secretary be selected
from a committee of seven people?

XXIII Trigonometry
1. Graph f(z) = sin(x) through one period.
2. Graph g(z) = cos(2x) through one period.

3. A man whose eye level is 6 feet above the
ground stands 40 feet from a building.
The angle of elevation from eye level to
the top of the building is 72°. How tall is
the building?

4. A man standing at the top of a 65 meter
lighthouse observes two boats. The angle
of depression to the farther boat is 48°.
The angle of depression to the closer boat
is 54°10’. What is the distance between
the two boats?

lighthouse

Ist 2nd
boat boat



Answers

I Factor the following polynomials.
1. 15a®b* — 45a%b* — 60a®b = 15a%b (ab — 3b* — 4)
2. Start by factoring out the common term
723y + 212%y? — 1023y? — 3022y = 22y [7xy2 + 21y — 10zy — 30}
Factor this result using grouping.

x2y |Tey? + 21y —10xy — 30} = 22y [Ty(zy + 3) — 10(zy + 3)] = 2%y [(Ty — 10)(zy + 3)]

3. 6ztyt — 623y% +8xy? —8 =2 (31:3y2 + 4) (;Ey2 — 1)

4. 22% — Tzy + 6y = (27 — 3y)(x — 2y)

5.y +y*—6=(y>—2) (y* +3)

6. 72% 4 56y° =7 (2 + 8y°) = T(x + 2y) (2? — 22y + 4y?)

7. 81rt — 165 = (9r? — 4s?) (9% + 4s?) = (3r — 25)(3r + 2s) (9r? + 4s?)

8. Consider the polynomial u? + 2u + 1 = (u + 1)%. If we let u =  + y, then
(+y)?+2+y) +1=(x+y+1)>

II Expand the following polynomials.
L (z+D)(@z-1)(z-3)=(*-1)(z—-3)=2*—-32? —2+3
(22 + 3y)? = 422 + 122y + 9y?
3. (\/gx—l—\/g) (\/gx—\/é) = V1822 + /182 — V/18z — V18 = 322\/2 — 3V/2
(22 — 20 +3)° = 2% — 42% + 1022 — 122 + 9
(z+1)° =2°+ 52 + 1023 + 102% + 5z + 1
(r —1)% = 26 — 62° + 152* — 2023 + 1522 — 62 + 1

IIT Simplifying Rational Expressions

Simplify the following. Assume all variable are greater than zero.
1. 3%45—-V4+4°=9+5-2+1=13

2.9+3-5-8+2+27=3-5-4+27=38

/81 9

4. 2/18 = 532+ TV162 =2-3v2 — 542 + 7 - 9/2 = 49/2



1A%

LY==

Solve the linear equations.

. rx=5H
14 4
:—:27
TTE T

y=-3

r=1

_8 2
Yy 3a3~/ 3
rz=0,2 3, x =

1 —1+iV3
xr=—-—-.&r =

3’ 6
r=10,z = —4
. —14+iV3
N 2

r=3x=—-4
_1Ev21
Y710

Solve the rational equations.

3

. Working the problem, we get © = 3.

However, x = 3 causes the denominators
to be zero in the original equation. Hence,
there is no solution.

15
r=—-——

4
=2
a=—-1,a=-5
r=-2,z=1

VII Solve the absolute value

equations.
l. 2=-2,2=7
2. x =0,z =-10
3. No solution. An absolute value can not
equal a negative number.
4. z=2,xz=1
5. y=-3
VIII Solve the exponential
equations.
1. =3
2. x=-1
3. x=-4
4. x=-1
5. r=—-1,x = -3
IX Solve the logarithmic equations.

Rules of logarithms:

.=

logy(z) =y < x=0bY
logy(z - y) = logy () +logy(y)
logy(z + y) = log,(x) — logy(y)
log, (#¥) = ylog, ()

The argument and base of a logarithm
must be positive.

2
rT=—-
3
r=1
x = 3; Note that x = —3 is not a solution

since the argument of a logarithm must
be positive.

1

2

rx=1
In4

T Om3—_In4



X Solve the radical equations. 6. = < .5 or > 1 or Interval:

5 5
Ly= 3 (—oo,—2> U (1, 00)
2. x =4 - .
3.x=5 % 1

4. No solution. Substituting z = 4 into the

original equation fails. 7. x < =20 or x > 10 or Interval:
(=00, —20] U [10, 00)

6. w=3,w=-3 —go 1‘0

XI Solving Inequalities
8. —5 < x < 10 or Interval: (—5,10)

Solve the following inequalities. Express the

answer graphically and using interval notation. - _? 1C(>) g
1. x < —10 or Interval: (—oo, —10]
1
@ > __
o 9. ( 3 4>
< 0 o—>

2. # <7 or Interval: (—o0,7] —?1

o (oifos)

@
7

3. & > 4 or Interval: (4,00)

@ @
- o 4 4
4 3 2
4. 4 <z <5 or Interval: [4,5] 11. [-2,3)
- @ o> < ® O—>
4 5 —2 3
5. —z <z< § or Interval: —Z § 12. (_Ooa _7> U [_173]
4= 774 474 2
—(0—0—0—
-~—Q——@—
-7 5 =L -1 3
4 4 2




XITI Lines and Regions

1. z-intercept:

(5,0)

y-intercept: (0,6)
6

lope: ——
slope: —¢

12

34

2. z-intercept: (—3,0)
y-intercept: none

slope: none

3. xz-intercept:
y-intercept:

slope: 0

none
(0,4)

T

XIII Relations, Domain, and Range

For each relation, state if it is a function, state
the domain and the range, and sketch a graph.

l.y=+vVx+2
Domain: [—2, 00)
Range: [0, 00)




2. y=+/x —2
Domain: [0, c0)
Range: [—2,00)

Domain: All real numbers except —2
Range: All real numbers except 1

4 f(z)=—|z+1]+3
Domain: (—o0, 00)
Range: (—o0, 3]

10

5 () = e

Domain: All real numbers except +3
Range: (—o00,00)

6. x =1y>+2
Domain: [2,00)
Range: (—o00,00)

7. y=2>+8x—6
Domain: (—o0,00)
Range: [—22,00)




622
10. A =
@) =5 o1
Domain: All real numbers except

1
——and 1
3

3
Range: (—o0,0] U <2,oo>

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

XIV Exponents and Radicals
1. V/—8z3 = -2z
2. 5147 — 4/48 = 19V/3

VB (VI v3) = 5V3 — VT

3
) w2/3y—4/3 _ 27
: 2—5/3 Y

5o 402* _ 22v/bx
Vo y?

o (Bla oV R
"\ 94318 36
V2703 3V4ab
7 —_
" V24202 O 2b

2
8. m:\/g‘i‘\/g

w

11



XV Complex Numbers

Perform the indicated operations and simplify.

1. /=16 — 4/=9 = —8i

2. v/—16-v/-9=-12
3 7V_16f%
V=9 3

4. (4—3i)(4+3i) =25
5. (4—3i)? =7—24i

6. i2° =i
. 3-2  2-—23i
445 41

XVI Exponential Functions and

Logarithms
1. f(x)=3"+1

12

52 =25

log, 3 —logy y

UseAzP(l—i—%)kt

12\ %
1000 = 850 1 + 04>

t ~ 1.37 years.

XVII Systems of Equations and

1.

©w

Matrices

1 3
Z9 _°
(273)

3 2
Sy A
5 * 5

_gk L2 for k£ € natural numbers.

k

ol N




XVIII Applications

1. Let x = money Pete earns,
2z 4+ 10 = money Sam earns
(2 4+ 10) + = = 760 = x = 250 so Pete
earns $250 and Sam earns $510.

2. Let x = calories burned walking,
3z = calories burned running
2(3z) + 5z = 770 = = = 70 so 210 calories
burned running.

3. Let z = length of the pole.

2 1
§x+25+6m:a::>x:150feet.

XIX Conic Sections

Graph the following. Find the center, foci, and
asymptotes if possible.

L (x—2)2+y*=16
Circle: center (2,0), radius 4.

16 * 9

13

2 _9)2

g E+1” (y-2°
16 9

Hyperbola: center (—1,2),

foci (_67 2)a (47 2)7

asymptotes y = Zx e

4. (x—2)2+y=4
Parabola: vertex (2,4), focus (2, 4),

17
directrix y = T

Identify the conic section and write in
standard form.

1. Circle: (z —2)%2 492 =16

(1) (y—2)?
2. Ell : =1
ipse 16 + 9
1 2 —9 2
3. Hyperbola: (@ —1FG ) — y 9 ) =1

4. Parabola: y = —(x — 2)? + 4



XX Sequences and Series
1. 1,4,7,10
2. 0,3,8,15
3. 3,5,9,17

4. ap=3n—1

1 n—1

6. -1+14+3+5+7+9+11=235

7. y* + dxyd + 62%y? + 423y + 2*

XXI Functions

Let f(x) =22+ 9 and g(x) = 16 — 2%. Find
the following.

1. f(=3)+g(2) =3+12=15
(5) — g(4) =19 — 0 = 19
(

2. f

3. f(=1)-g(-2)=7-12 =84
f(5) 19 19

g, 220 Y
g(5) -9 9

5. (90 f)(=2) =g(f(=2)) =9(5) = -9

6. f(g(z)) = f (16 —2?) =2(16 —2?) +9
—2x2 + 41

7w =222

8. f(f1(3) =3

XXII Fundamental Counting Rule,
Factorials, Permutations, and
Combinations

2. 120

3. 720

5. 210

14

XXIIT Trigonometry
1. Graph f(z) = sin(x) through one period.

3. 1 =6+40tan72° ~ 129.1 ft.

4. Distance between the boats =
65 tan 42° — 65 tan 35°50" ~ 11.59 meters.



