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ASSET 2

Elementary Algebra Review

1)

A. Natural or Counting numbers:
(1,2,3,4,5,6...)

B. Integers:
(..=3,-2,-1,01,2,3...)

C. Irrational Numbers:
(n.42)

D. Whole Numbers:
(0,1,2,3.4...)

E.. Rational Numbers:
(..—3,-2,-1,01/2]123..)

F. Real numbers:

<...—3,—1y,0,%,\/§,n>

2) The exponent tells how
A, -52 many times 5 is
multiplied to itself.
= _(5*5)
= -(25)
= -25

-25

Multiply the numbers and
add the exponents.
The decimal must always be

B. (5x10"%)(7x 10"

= 35x107 placed after the first number.
=35x10" When the decimal moves the
3.5 % 107 exponent changes.

C. 5x10%)+(7x10%

.0005 (2+2=4)
70003x 10% + 7 x 10
7.0005 x 10°

o

7 x 10% or 700.05

One can only add when
the exponents are the
same.

Convert the lowest
exponent to match the
highest exponent by
moving the decimal
over the sum of the two
exponents.

D. —6(3° —4)+5i(2)

=—6(9-4)+5i(2)
=—6(5)+10i
=30

10i

:—30[5']_ —30i
10i \i) 10i°

_ =300

Follow the order of
operations.

Because i
representsv/—1 , the

denominator must be
rationalized.

-10 When i is squared it
_—30i+-10 becomes -1.
-10+-10
=3j Next reduce the
fraction.
3i
E. 2(7-4) + 8
Follow the order of
=2(3)+8 operations.
=6+ 8
=14

14




F. 7 +[8(2-3%) - 5]

=7 +[8(2-9) - 5]
=7 +[8(-7) - 5]
—7 + (-56 — 5)
=7 +(-61)

=.54

-54

Follow the order of
operations.

G. 2x>-Tx +2;
solve when x = -3

=2(-3)*- 7(-3) +2
=2(9)+21+2
=18 + 23

=41

41

Substitute x with -3 and
solve.

H. 5b>-2b+1
solve when b =-3

5(-3)%-2(-3)+1
=5(9)+6+1
=45+7

=52

52

Substitute b with — 3
and solve.

L 3x2y+2xy-5y

Solve when x =-2; y = 3;

=3(-2)°(3)+2(3)(-2)-5(3)

=3(4)(3)+6(-2)-15
=3(12)-12-15
=36-12-15

=9

Substitute and solve.

J. 1222

y X
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Substitute and solve

Solve when: X =-2; y=3

2

12— 2(-2) 1 3
3 -2
12 B, 3
1 3 -2
6)12 (N(—4) (N3
6)1 \6) |6 Findacommon
72 8 9 denominator.
= s + S
6 6 6
_n
6
71
6
3) Move the x with the
A 7x3 negative exponent into
the denominator and
7 change the sign.
X
7
x3
B. (3x7)(7x")

s 5 Multiply the numbers
(3x )g7x ) and then add the
=21x numbers.

xn % Xm — xn-ﬁ»m
21x" N PN

C. (5x)(3x7)

=(5x1)(3x )
=15x "
:E

5
X

See the previous two
problems.




D. (12x° f4x)

(122 4x)

See the previous
problems for

i instructions.
jg?l) x'=1
=48
48
) 35x7 Divide the numbers and
10x° subtract the exponents.
The sum of the
35x° exponents must always
102 be a positive number.
5+35x° X _ gem
51017 "
T x_ 1 _1
- 2% £ 2 %
T #x7°
2
X
2
7x°
2
. 12xy~
8xy’ See the previous
problem for instruction.
12xy7
8x 7y’
_4=12x7
4+8x7y’
_ 37
- 2x7y°
3xkx
2y’
_3x*
- 2
3x*
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Solve as shown
previously.

Take care to follow the
order of operations.

3

(3= 3x 2ty 3

6+3
(1 x'y! 3 The exponent must be
| applied to each term.
~ 113 17310 _ 13x3y3 (x")"=x"

13 23 '
_xy () =x¢
8
PR
8
-3
H. (5) See previous problem
for instruction.
(5)°
-9 =5
3 1
=53 = 5_‘
1
5

4)

A. (8x-2)+(7-3x)

(8x—2)+(7-3x)
:+8x—2
—3x+7

5x +5

=5x+5
= 5(x+1)

5x+5 or 5(x+1)

Combine like terms.

Next, factor what each
term has in common.




B. (4-5x)-(3-2x)

(4—5x)—(3-2x)
(4=5x)+(=3+2x)

Combine like terms and
remember to follow the
order of operations.

Multiply or distribute
_+(4-5x) the -1 through (3-2x).
+(=3+2x)
1-3x
- 3x+1
<3x2 _54 Zx) Follow the order of

- [(7)62 + 5)— (4)(2 - SX)]

= [(7x2 + 5)— (4x2 = 5x)J
=—l(7x2 ~i—5)—4x2 +5xJ
=—[7x? —4x> + 5x+5]
—l?vc2 +5x+5J
-3x*=5x-5

(3x2 -5 +2x)+(— o —5x—5>

—+(+3x* +2x-5)
+(=3x2 = 5x-5)
—3x—10

—3x-10

operations.

Simplify the second set
first.

Once the second set is
simplified combine it
with the first set.

Combine these two
terms

+3x2—2x+7
. —(x2—5x+4)

+3x*=2x+7

-x’+5x—4

2x% +3x+3

2x* +3x+3

Distribute the — 5x”.

E. —5x(3x’ = 5x+2)

— 5x(3xz —5x+ 2)
A, S N |
=-15%" +25%" -10x

—15x* +25x* —10x

F. 3x=2)5x+7)

(3x—2¥5x+7%
=15x"+2Z1x—-10x—14

=15x +11x—-14

15x* +11x-14
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FOIL to solve.
Multiple the First two
terms; the Outside
terms; the Inside terms;
Last terms.

Combine like terms

G

(2)0-2—3x2)(5xy—x3+4y2)

29N V
(2xy =32 XSxy —x+ 4y:)

2xy(5xy—x3 +4y2)
=10x’y* —2x*y +8x)°

—3x2(5xy—x3 +4y2)
=—15x"y+3x° —12x°y?

+10x*y? =2x*y +8x°
~15x y 4 3x° =12x%y*

3x° —2xty—15x"y—2xy* +8x)°

Multiply the first term
to every term in the
second set.

Then multiply the
second term by every
term in the second set.

Combine like terms
between the two
answers. The

10x%y* & —12x*y* are
like terms.

H.
16x°y* =10x7y* +12x°

2

2xy

16+2x'x"y'y?  10+2xx 7y y? L2+ 2xx 7 yly”

2+9 2:2 )

=8x> —5x+6

8x* —5x+6y

The denominator is the
same for each term.

Re-write the problem as
three fractions and
reduce.




L 5x—2)20x> +7x—6

4x+3

=5x—2520x2+7x—6l

~ (20x* - 8x)

5%

4dx+3

Divide the terms like
this

S)
A. 25x% —=15x+35x°

25x% =15x+35x°
=5x(5x-3+7x%)
=5x(7x* +5x-3)

5x(7x> +5x—3)

First, one must factor
out the Greatest
Common Factor (5x).

Re-write the problem in
general form

(Ax* + Bx+C) and
factor the trinomial if
possible.

B. 25x* -16

25x* —16
=(5x—4)(5x+4)

(5x—4)5x+4)

This binomial is a
difference of squares.

a’>-b* =(a—b)a+b)

C. x*+9

Prime

This binomial is a sum
of squares.

This term is prime.
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E. 12x*> +5x-2

12x2 +5x—2 24 To factor a trinomial,

—12x* —3x+8x—2] loa multiply the coefficient

of the first term (12) to
63 bthe constant (-2). Next
find the factors of -24

4 %6 that add/subtract to +5.

A
~
=(12x2 - 3x)(8x _ 2)\ é5+8 and -3 add to form
B 3x(4x N 1) + 2(4x - 1) Factor out the GCF.

=(3x+2)4x-1)

(Bx+2)4x-1)
F. 4x*y—12xy+9y

4x’y—12xy +9y First factor out the
=y(4x2 —12x+9) GCF.

o _ 2
=y(2x-3) The trinomial is a
perfect square

trinomial.
x> +2xy+y?
=(x+yy
xt=2xy+y’
2
y(2x-3) ={xz=y]
G.
12x°y® +5x%y = 3xp?
12x°y? +5x*y = 3xy? Factor out the GCF.

=xy(12x*y +5x—3y)

xy(l2x2y+5x—3j)

D. xy—y+x-1

When asked to factor a
polynomial that exceeds
three terms, you must
group the terms.

First one must factor
out the GCF.

H. 4x* -12x+9
See problem 5f.

(2x-3)’

2
I 3x"—-9x—yx+3y Group and factor.

3x° —9xl—ryx+3y

=3x(x—3)- y(x- 3)
=(3x-y)x-3)

(3x—y)(x-3)




Learning Center-- 6

J. X —5x" +4x 3x? —7x+2
¥ 7 cewd
x> =5x* +4x o mord
_ .2
—x(x - 4) Factor out the GCF. 3x" —Tx+2
=x(x—4)(x—1) 6x” —5x+1
(Bx-1)(x-2)
x(x—4)x-1) (B3x-1)2x-1)
2 - ﬁkl)(x - 2) First factor each
K. 4x° —-16 _ _
((8:_\21; (2x 1) polynomial and reduce.
2 _ =
3?2 —1461)(2 N 4) This is a difference of (2x - 1)
. . squares.
(x=2)
(2x—4)(2x+4) (Zx—l)
6) 7)
1452 6x” , 15x
A. x 5x  2x?
: Reduce the fraction. =
1?: 6+2x"x7 *15+5x*x_1
X i -
14252 * x! 5;5 . axd Cross reduce and
- ) _3x 33X multiply.
’ 1 1
. 3.3
4 1 1
—2%
7x S
4
9
B (x B 2)(3 - X)
(x=3)x+5) 3x  Tx Add the denominators,
B. ? ? and reduce the fraction.
(x-2)3-x) .
(x ~ 3)(x : 5) Reduce the fraction. 3_x N B
_(x=2)(x=3)=1) § 8
(x=3)(x+5) Multiply the numerator 2%t 13 = 10x
(- x+2)*53) by -1 to change the +3- 8 8
(»=3)(x+5) X to x-3. :10—2x:5_x
B (_ x4 2) 8+2 4
(x - 5) 5_x
(cx+2) 4




3
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Break nine into factors

7

and group these primes

into pairs. For every
pair take one number

C.x+2— x+3
x—3 x*=7x+12

_x+2 E+3
T x-3 (x—4)(x-3)

(x= ) x+2 X+3 Factor each term.
(x—4) x- (x 4)x=3)  Chose a common

( e 8) (x+3) denominator and

(x 4)(x 3) subtract.
X" =2x-8-x-3
C (-4)x-3)
_x=3x-11
(x-4)x-3)
x2 =3x=11
(x=4)(x-3)

D.

3x* —13x-10  3x” +5x+2

2x” —16x+30 x° —2x” —3x

3x7 =13x-10  3x” +5x+2

2x7 —16x+30 x° —2x” —3x

Factor each term and

= divide.
Bx+2)x—5) _ (Gu+2x+1)

(2x—=6)(x~5) x(x=3)x+1)

Tre2)3=5) , x(x-3))
(20— 6)x<5) {3x=2)(>~)

_x(x-3) _ x(x<3)
C2x-6 2(x>%)
Cross reduce and
- multiply.
5
B‘S—X—% Find a common
6y 9y denominator (18y).
B 3%35x B 2x*2
3*¥6y 9y*2
:105x_ 4x 105x—4x
18y 18y 18y
101x

18y

=3J1=3 out.
3
B. V12 See.previogs problem
12 for instructions.
214
=23 —
1
243
o 100 4 160  See previous problem
4 40 for instructions.
2 10
5 5
=4%4%2%5 )
=442%5=4410
410
See question 8a.
D. 4/18x'y°
=~ 2% 9xxxyyyyy
=3xy”4/2xy
3xy° \2xy
9) If the roots on the
A. (5\/5 X— 3ﬁ ) radicals are the same,
simply multiply.
=—15\14
~15V14
B. (— 2«/§x— 3\/5) See above.
=625 =6*5
=30
30




c. =
2
218
2 44
_8 _2%¥2%2 2 5
V2 V2 V2o T
2R,
VR
2

Multiply the two terms
and take the square
root.

D. |24xy> *,[15x°)°

=,/24%15x")°

6. 2

3

Jﬁ(ﬁ]m
A).-

3 Vo

\/3*33*5 :‘&f . 5

NG
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When a radical is in the
denominator of a
fraction it must be
removed.

Multiply the
denominator by
whatever it takes to
create a perfect square.
Example:

2 =AF=2

H. /3x/18x°

J3%2% 3% 3x0xx = 3x24/6

Multiply the two terms
and take the square
root.

\/2 £ %2 % 3% 3% Syrooyyy Take the square root of
the top and bottom.
=2*3xxyyy/2*5x E
=6x"y*4/10x
6x”y*/10x
E \8Xyz
72xy°

8 yz _ \/2 * 2% D oaexyz

T2x)°  2*2%2*3*3xpyyp

N 2xx+/2xyz :x,/2xyz

2%¥36*x*y’ 36y’

_ X+/2xyz

36y°

F.
(25 +42)-2v5-42)

=44/25 + 2H16—2./10 - /4
=4:/25-[4=4%5-2

=20-2=18

18

To solve this, FOIL the
terms.

Combine like terms and
solve.

Take the square root of both
the top and bottom.

Reduce the fraction.

3x24/6
I V18x®
V3x Reduce the fraction and
take the square root.
\/18 +3x7'x° _ \/6)(2
V3+3 V1
— x.\/g
xJ6
10)
A. 2 Rationalize the
3 denominator similar to
the example of 9g.
V2(V3)_Jo _+6
V3V3) Vo 3
J6
3
6
B. —
iz See previous problem.
6 (V12 612
J12(V12 ) V144
6712 _ 6+64/12 B V12

12 12+6 2
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11)
A. 7+3x=-5 E. Vx-2+3=8
Solve for x.
+7+3x=-5 =Jx-2+3=8
-7 -7 303
3x=-12
Nx=2=5
_3x_-12 | g
33 ~(Wx=2=5)
=x=-4 —x—2=75 Solve for x.
r e
X =
B. 3(x+1)=7(x-2)-3 Square Both Sides
27
x+1) = ;(x —2)—3 Follow the order of
=3x+3=7x—-14-3 operations. F. 2(3x+5)=10
=3x+3=T7x-17
-7x-3 -7x -3 =6x+10=10
=—4x=-20 -10 -10
_x_-20 6x=0
~4 -4 6x O
=x=5 6 6
5 x=0
C. 2x"-3=5x G. 2x’ =6x
) Set the problem equal
2x"=5x-3=0 to zero and factor. 2x* ~6x=10
=(2x+1)(x-3)=0 —2x(x=3)=0
2x+1=0;x-3=0 2x=0;x-3=0
=x:—l;x:3 =x=0;x=3
2 Set equal to zero and
x=0;x=3 | solve.
x=—l;x=3
2
6 5 _7x
8 1 6
_ _ H. (3x-1)(x-2)=8
48(6x 5 Tx Multlply})oth sides of
= —=—-=—=— the equations by the (3x—1)x-2)=8
1Lg 1 6 common denominator ) B
=6(6x)—5(48)="7x(8) (24). 3x"=Tx+2=8 Foil, set equal to zero,
=36x—240=56x -8 -8 and then factor.
-36x -36 3x°=7x—-6=0
—240=20x B3x+2)(x-3)=0
—240 _ 20x =3x4+2=0;x=3=0
20 20 )
=—12=x x:T;x::S

-12
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Factor to find the B. 5(2—x)>5x—20 Solve for x
L I 18 common denominator.
" x+3 x-3 x*-9 Multiply by the 5(2—x)>5x=20
common denominator —10—5x > 5x—20
x 1 _ 18 of (x+3)x-3). 210-5x  -5x -10
x+3 x=3 (x+3)x-3) —10x> =30
= 10 e 30
x=3) =x 1 (x+3)_ I T AR
(x—3]x+3_x—_’;(x+3)_(x+3)(x—3) —10 —10
_ =x<3
x2—3x—x—3_ 18 S
(x—3)(x+3) (x+3)(x—3)
=x*—-4x-3=18 13) Solve for n
=x?-4x-21=0 A. Sn—4=6
=(x+3)x=7)=0 Set the equation to zero
—x+3=0;x-7=0 and factor the trinomial. S5n—4=6
=x=-3;x=7 —t4 +4
’ Solve each for x 55 =10
x=-3;x=7 :5_”:B
B 5 5
Original is incorrect. =2
J. J5-x+7=12 The “=2" should be a -
“=12.” =2
NS—-x+7=12
—J5-x=5 Isolate the radical and B zx:5+1_x Solve for x
=v3-x N square both sides. 2
~(V5=xJ = (5
—5_x =25 Plug the answer back 2x:5+1_x
= =120 into the original 2
=x==20 equation to check. —2(2x)= 2(5 +1_xj
X=-20 =4x=10+x
-X -X
12) Solve for x. SE=10
A. 523x—1 .
3 3
+5>3x-1 _ 10
+1 +1 Y
+62>3x
6 _3x 10
e 2 x=
2% %
=9>y C:. 6z=5=2z-12 Solve for z
T x 6z-5=2z-12
-2z+5 -2z+5
4z =-7
4z =7 — 7
N N zZ=—
4 4 4




3+w
D.
W P=46
P=2l+2w

=46 =23+ w)+2(w)
=46=6+2w+2w

The formula for the
perimeter of a square is:
P=2[+2w.
Identify the given
information.

W = width
L=3+w
P=46

6 -6 Plug these values into
40 = +4w the formula and solve
40 4 for the unknown
- 4 = 2 w variable.
=10=w
10=w
E :
200 bicycles

80(x)+100(200 — x) =17000

80x —100x + 20,000 =17000
- 20000 - 20000

—20x=-3000
=20 —-3000
x
-20 —20
=x=150
_200-x=
200-150=50

There are 150
bicycles that cost
$80; there are 50
that cost $100.

x = that cost $80
200 - x = cost $100
17000 = total cost

X = cost

F. x+0.4x=72.80

x+0.4x=72.80
=1.4x=72.80
1.4x _72.80

4 1.4
=52.00

1
x

x=52.00
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