Elementary Algebra Review for Test 1

Fractions

Multiplication of Fractions: To multiply two fractions, we multiply the numerators and multiply

the denominators: a2 E. Be sure to simplify.
b d bd

Exercise 1: Multiply
2 15
030 > (5)2)
3 14 13/\-3

Simplifying Fractions: Factor out any common factors from both the numerator and
denominator and then use the identity property of 1.The fraction is“reduced” if there are no more
common factors.

Exercise 2: Simplify
5 13 y =28
40 35

Adding and Subtracting Fractions with Unlike Denominators: When the denominators are
not the same, we first have to find a common denominator, convert the fractions to equivalent
fractions with the LCD as the new denominator and then add as before.

Exercise 3:

a) Add:z+§ b) Subtrac:l—E
9 8 12 8

Definition: Thereciprocal or multiplicative inver se of a number a isthe number —.
a

Dividing fractions: Multiply the first fraction by the reciprocal of the second fraction. We
usually say “ invert and multiply.” Be sure to simplify if possible.
a ¢ a d

b d b ¢
Exercise 4: Division of Fractions

a) Divide:2+§ b) Divide:2+§
9 8 16 8



Sets of Numbers

Natural Numbers: These are the counting numbers. N = {1,2,3,4,5,...}
Prime Numbers: Numbers that have exactly two distinct factors, the number itself and 1.

P =1{235"7,11,13,17,19,23,...}
Whole numbers: This set includes the natural numbers but it aso includes 0.

W =40,1,2,3,4,5,...}

Composite: A natural number other than 1 that is not a prime number. Every composite number
can be factored into a product of a prime numbers. Thisis called the prime factorization of that
composite number.
Example: 6 is acomposite number and its prime factorizationis 6 = 2- 3.
Integers: All whole numbers and their opposites: Z = {... — 3,—2,—1,0,1,2,3,...}

Rational Numbers. Numbers of the form P where p and g are integers. This set contains

q
fractions and terminating and repeating decimalsin addition to the integers.

Irrational numbers. Numbers whose decimal expansions don’t terminate or repeat.
Real numbers. Rational and irrational numbers together correspond to all the points on a number
line.

. . . 2
Exercise 5: Consider the following set of numbers {—3.5, —11,-9,2 g,\/ﬁ, 2,2, — %} . For
each number in this set, identify which of the above sets of numbers to which it belongs.

Rules for Operations on Real Numbers

Definition: Absolute value can be thought of as the distance a number isfrom O on a number
line. |3|=3,]-3=3,/0=0

Exer cise 6: Evaluate the following expressions.
b) —[-11]
8 |-11

Definition: Inequalities are any expressions dealing with greater than or less than signs.

Exercise 7: Insert either <, >, or = to make the statement true.
a) |—11| |—10| by —2.36 —2.35 C) |—1.1| 1

Adding Positive and Negative numbers: Subtract the absolute value of the smaller number from
the absolute value of the larger number. The sign of the result is the same as the original sign of
the number with the larger absolute value.

Exercise 8:
a (—11)+(6) o 0—(-5)
by —11—(—6) d —4-5



Opposites (or additive inverses): Whenever opposites are added the result is 0 and whenever

two numbers add to O, those numbers are opposites.

Exponents and the Order of Operations
Exponential notation: Exponents are shorthand for repeated multiplication.

Example: 3-3-3-3 = 3" Here, 4 isthe exponent and 3 isthe base.

Exercise 9: Evaluate each expression.

8 -5 d) _(_52) f) __2]2
b) (~5)° 2’ 3
9 —(=5) 9 (3
Order of Operations:
1. Perform al calculations within grouping symbols
2. Simplify all exponential expressions (and roots)
3. Perform all multiplication and division, in order, from left to right.
4. Perform all addition and subtraction, in order from left to right.
Grouping symbols First
Exponents Roots
Multiplication | Division
Addition Subtraction v
Last
Inverse operations
Exer cise 10: Evaluate each expression.
8 5+3-4 d [5-2)°+3]-5-4

b) (5—2)°+3-5
0 5—3-4

o 4 +-42-52-7)=5



Evaluating Variable Expressions

Variable: A letter that can represent different numbers.

Constant: A number in an equation that stays the same.

Algebraic Expression: Consists of variables and/or numerals, often with operation signs and
grouping symbols: 3a(b + c)

Value: The number you get when evaluating an expression.

Exercise 11: Evaluate each expression for the given value of the variable.

&) 3r—5+4x forz=-2
b) 32° —6x —4 forz = —1
c) 32° —6x—4 forx = —2
d) (3z° —1)(z —1)+5 for z = —2

e 3(z+y) +2(r+y) —4(z+y)for=-3ady=1

Division and Zero

Fact: O divided by any non-zero number a isO: 9 =0
a

Division by Zero: Suppose a isany non-zero number. Then:

a . :
a) 0 is undefined. b) %isindeterminate.

The Properties of Real Numbers

Commutative Property of Addition (CPA): For any real numbersaandb, a +b =b+a.
Commutative Property of Multiplication (CPM): For any real numbersaandb, a-b =10-a.

Associative Property of Addition (APA): For any real numbers a, b, and c:
(a+b)+c=a+(b+c).

Associative Property of Multiplication (APM): For any real numbers a, b, and c:
(@a-b)-c=a-(b-c).
The Distributive Property: For any real numbers a, b, and c:
alb+c)=a-b+a-c

" N

product of factors sum of terms

If we perform the multiplication a (b +c¢) = a-b + a - ¢, then we are distributing. If we start

with the sum and get aproduct a - b + a - ¢ = a (b + ¢), then we are factoring out the common
factor a .



Exer cise 12: Complete the statement using the given property:
a) Commutative Property of Addition z + 3 =
b) Commutative Property of Multiplication 5(x + 3) =
c) Associative Property of Addition (z + 3) +5 =
d) Associative Property of Multiplication (3-z)y =
e) Distributive Property: 5(z + 3) =

Exercise 13: Name the property.
a z+@y+3)=(y+3)+=z
b) (3+2)5=>5(3+1)
0 B+2)5=3-5+z-5
d (z+5)+4=z+(5+4)

Algebraic Expressions - Combining Like Terms

Liketerms are either constant terms or terms containing the same variable raised to the same
powers.

Combining Like Terms

We use the distributive property in order to combine like terms. We factor out the common factor
and add the numerical coefficients.

Example: 5z + 3z = (5 + 3)z = 8z

Exercise 14
a) 4z + 3z —5z—10 d 42-27x+22+3.1x+8.9
b) 2z —6—4z—11
1 1 2 3
c) — 3—=z—5 e —r—2——z—1
) 3x+ 2x ) 3 1

Using the distributive property to remove parentheses
Example: — (52 + 3) = —5x — 3
Exercise 15: Distribute and Combine Like Terms

8 —3(5—3z)
b) —2(3z—2+5y)
Q) —1.9(—2+ 3z —2.1y)



Exercise 16: Simplify.

8 —3(2—1z)—4(—2z+1)
b) —(2—z)—3(—3z+2)

1 1
9 —5(3-6)—(-20-4)

Solving Linear Equations

Definition: An equation is a statement about the relationship between two algebraic expressions.

The truth of an equation may depend upon the value of the variable or variables. Such statements
are called conditional statements. Some equations are true (or false) regardless of the value
assigned to the variable. These are called identities.

Definitions: A linear equation in one variable is an equation that can be written in the form
ar+b=0.

Here a and b are real numberswith ¢ # 0.

Solving alinear equation means finding the value(s) of the variable that make the equation true.
The solution isthe set of values of the variable that make the equation true.

: 1 . .
Exercise17: sz = B asolution of the equation = +3 =2 + 3z ?

The Addition Property of Equality: If a« = b then a + ¢ = b + ¢ . Thissaysthat you can add
the same number to both sides of an equation without changing the solution.

Example: If z —5 =7 then we can add 5 to both sides of the equation:

r—5="T
r—5+5=7+5 Addition property
z+0=12
=12
Exer cise 18: Solving Equations Using the Addition Property of Equality.
a 725=9.75+z
b) z+81=28.01

) 6+x=-T
d) z—8.77=—18




The Multiplication Property of Equality: If a = b then ac = bc . Thissaysthat you can
multiply both sides of an equation by the same number without changing the solution.

Exer cise 19: Solving Equations Using the Multiplication Property of Equality.

T
a —=12
) 3
b 2z——6
5
c) 2xr=-14

\ Definition: Two equations are called equivalent equationsif they have the same solution.

Exer cise 20: Solving Equations using both Properties of Equality.

a)
b)
c)

d)

€)

2r—T7T=x+4
Sr+6=2r+3—2x
0.25z +1.2=1.55—-1.22
Tr+3=3z-17
—%x—l—Bz%

Solving Equations Containing Grouping Symbols

To solve alinear equation in one variable;

1.
2.

Simplify to terms, that is, remove grouping symbols.
Combine like terms on each side of the equation
Note: Y ou may need to repeat the first two steps severa timesto remove all the grouping
symbols.
Move any terms that contain the variable to one side by adding inversesto both sides of
the equation. (Addition Property of Equality)
Isolate the variable:
a. First, move al constants being added to or subtracted from the variable term to
the other side. (Addition Property of Equality)
b. Finally, complete the solution by multiplying both sides of the equation by the
reciprocal of the coefficient of the variable. (Multiplication Property of Equality)
Check the solution — Replace the variable with the value you found and simplify both
sides of the equation. If the resulting number on each side of the equation is the same,
then the solution is correct.




Exercise 21: Solving Equations with Grouping Symbols

a 12(z+4)=3(—6z +10) € 2x—-5(xz—-2)=20—-(22+6)
by 0=3(x+2)+3(z-5)

) 5(z+1)-32z+3)=3(x+2)

d 3(z—-1)+9=8x+6-5x

Exercise 22: Formulas

a) Solvefor m: y=mx+0b d) Solvefor P: A= P+ Prt
c+2d €) Solveforl: P =2l+ 2w

3
c) Solvefort: A= P+ Prt

b) Solvefor d. F =

f) Given C = g(F —32),findFwhen C =71

g) Given A= P(1+t),findAwhent =5, r=0.05,and P =1000.
h) Given y = mx + b findxwhen y =15, b=5,and m = 2.

Trandlation
Exercise 23: Trandateto a mathematical expression carefully labeling the variable.

a) Threelessthan twice a number

b) The difference between five and a number.
¢) Fivetimesthe sum of seven and a number.
d) One more than four times a number.

Exercise 24: Word Problems

1
2.

3.

If three more than three-fifths of a number is one less than that number, what is the number?
Your bill for lunch was $13.23. Thisincluded 8% sales tax. What was the cost of the meal
without tax?

After a 25% discount, anew CD player was selling for $146.25. What was the original price
of the CD player?

The second angle of atriangle istwice as large asthe first. The third angleis 30° more than
the sum of the first two angles. What is the measure of each angle?

Why are you required to take Algebra? What is your motivation to succeed?

1
Suppose the width of arectangleis Ethe length and the perimeter is 36 feet. What are the

dimensions of the rectangle?

Consumer experts advise us to never pay the sticker price for acar. A rule of thumb isto pay
the sticker price minus 20% of the sticker price, plus $200. A car is purchased for $11,520
using the rule. What was the sticker price?

Two angles are complementary. If the measure of one angle is six degrees less than twice the
measure of the second, find the measure of each angle.

Two angles are supplementary. If the measure of one angle is five degrees less than four
times the measure of the second, find the measure of each angle.



10. The measure of the second angle of atriangle is twice the measure of the first. The
measure of the third angle of atriangle is eight less than the measure of thefirst. Find
the measure of all three angles.

Elementary Algebra Review for Test 1 Answer Key
Exercise 1: Multiply

a)
b)

255
7

3 14

()(5) =5

Exercise 2. Simplify

a)

b)

a)

Exercise 4: Division of Fractions

a)

18_9
40 20
—_28__£
5
Exercise 3: Perform the indicated operation.
2, 3_13
9 8 72
2.3_16
9 8 27

b 1. 3_5
12 8 24
p 21,37
16 8 2

Exercise 5: Natural Numbers: 2; Prime Numbers: 2; Whole numbers: 2 ; Composite: hone

2

Integers: -11,-9, 2; Rational Numbers: -3.5, -11, -9, 25, 2,

5

6

Irrational numbers: +/2,—+/2 ; Real numbers: They are al real numbers.

Exer cise 6: Evaluate the following expressions.

a |-11=11
Exercise 7: Insert either <, >, or = to make the statement true.
a) |-11]> |-10|
b) —2.36 < —2.35
Exercise 8:
a (—11)+(6)=-5
b) —11—-(—6)=-5
) 0—(—5)=5
d —4-5=-9

Exercise 9: Evaluate each expression.

a —5 =-25 b) (—5)

=25

_|_11| = —

¢ |-11>1

=25



d)

Exercise 10:

(K2 — 3 . 2
(-5') =25 o 2 -2 0 [
Evaluate each expression.

a 5+3-4=17

b) (5—-2)°+3-5=24

0 5—3-4=-31

d) [5-2)+3]-5-4=56

e 4°+4 -52-T7)+5=9

Exercise 11: Evaluate each expression for the given value of the variable.
a 3z—5+4r=—-19 when z = -2
b) 32> —6x—4=5whenz=—1
€) 32> —6x —4 =20 whenz = —2
d) (32" —1)(z —1)+5 = —28 when z = —2
e 3(z+y)’ +20z+y) —4(z+y)=—-8whenz=—-3 andy=1
Exer cise 12: Complete the statement using the d) Associative Property of
given property: Multiplication
a) Commutative Property of (3-2)y = 3(ay)
Addition z +3 =3 + = €) Distributive Property:
b) Commutative Property of 5(x+3)=5zx+5-3
Multiplication

Exercise 13:

5(z +3) = (z + 3)5

C) Associative Property of

Addition
(x+3)+b=z+(3+5)
Name the property.

a z+(y+3)=(y+3)+z Commutative Property of Addition

b) 3+x)5=5(3+x) Commutative Property of Multiplication
c) B+2)5=3-5+z-5 Distributive

d (x+5)+4=2z+(5+4) Associative Property of Addition

Exercise 14
a) 4z + 3z —5x—10=2x—10 d 42-27r+4+22+3.1z+89
b) 20 -6—4x —11= -2z —17 = 0.4z +15.3
C) lav—k3—l:1:—5:—l:1:—2 €) gx—?—ix—lz—ix—?)
3 2 6 3 4 12

Exercise 15;

a)

Distribute and Combine Like Terms

—3(5—3z)=—-15+9z



b) —2(3z—2+5y)=—6x+4—10y
c) —1.9(—2+3z—2.1y) = 3.8 = 5.7z + 3.99y
Exercise 16: Simplify.

& —3(2—1)—4(-22+1) =11z —10
b) —(2—2)—3(—3z+2)=10zx—38

) —%(3— 62) —%(—21; 4 =3z+1

: 1 . .
Exercise17:Isz = B asolution of theequation z + 3 =2+ 3z?Yes

Exer cise 18: Solving Equations Using the Addition Property of Equality.

a r=-25 c) z=-1
b) z=—0.09 d) z=-923

Exercise 19: Solving Equations Using the Multiplication Property of Equality.

a x=36
b) z=-15 A opo_Lt
) z=-7 ) @ 3
d z=-2
iExer cise 20: Solving Equations using both Properties of Equality.
a r=11 d z=-5
3 27
b) z=—-— € r=—
) M ) 2
C) z= -
29
Exer cise 21: Solving Equations with Grouping Symbols
Q) z— 9 _ 3 d) identity; true for all real
5 15 5 numbers.
b) z=—
) 2
5)
C) r=——
) 2
Exercise 22: Formulas
—b
a m=2 g p-_A
T 1+rt
3F —c P —2w
b) d= —
) 2 o ! 2
A—P
c) t= f) 117:@:159é




g A=1250 h y=5

Trandlation
Exercise 23: Trandate to a mathematical expression carefully labeling the variable.

Let x = the number, then

a) Threelessthan twice anumber is 2z — 3

b) The difference between five and anumber is 5 — x

c) Fivetimesthe sum of seven and anumber is 5(z + 7)

d) One morethan four timesanumber = 4z +1

Exercise 24: Word Problems

1

10.

If three more than three-fifths of a number is one less than that number, what is the number?
Answer: gax + 3 =2 —1 ; Thenumber is 10.

Your bill for lunch was $13.23. Thisincluded 8% sales tax. What was the cost of the meal
without tax?

Answer: z + 0.082 = 13.23; Lunch cost $12.25.
After a 25% discount, anew CD player was selling for $146.25. What was the original price
of the CD player?

Answer: z — 0.25x = 146.25; The player cost $195.
The second angle of atriangle istwice as large asthe first. The third angleis 30° more than
the sum of the first two angles. What is the measure of each angle?
Answer: z + 2z + (32 + 30) = 180 ; Theanglesare 25°, 50, and 105°.
Why are you required to take Algebra? What is your motivation to succeed?

Suppose the width of arectangleis éthe length and the perimeter is 36 feet. What are the

dimensions of the rectangle?

Answer: 2] + 2[%1] = 36, Thelength is 12 ft and the length is 6 ft.

Consumer experts advise us to never pay the sticker price for acar. A rule of thumb isto pay
the sticker price minus 20% of the sticker price, plus $200. A car is purchased for $11,520
using the rule. What was the sticker price?

Answer: z — 0.2z + 200 = 11520, The sticker price was $14,150.
Two angles are complementary. If the measure of one angleis six degrees less than twice the
measure of the second, find the measure of each angle.

Answer: z + 2z — 6 = 90, Theanglesare 32°, and 58°.
Two angles are supplementary. If the measure of one angle is five degrees less than four
times the measure of the second, find the measure of each angle.

Answer: z + 4x — 5 = 180, Theanglesare 37°, and 143°.
The measure of the second angle of atriangle is twice the measure of the first. The measure
of the third angle of atriangleis eight less than the measure of the first. Find the measure of
al three angles.

Answer: x + 2z 4 (z — 8) = 180; Theanglesare 47°, 94°, and 39°.



