Name Date

Order of operations ' Bassics of Algebra

A mathematical expression is any combination of numbers using operation symbols such as +, -,
x, and +. To evaluate an expression, simply find its numerical value. When an expression contains
more than one operation, it is important to use the order of operations when finding its value.
The rules for the order of operations are as follows:

1. Multiply and divide from left to right.
2. Then add and subtract from left to right.

Find the value of 3 + 2 x 10.

3+2x10 Multipiy.
3+ 20 Add.
23 Final answer.

When there are grouping symbols (parentheses or brackets), simplify within the symbols first
and then use the order of operations. Example,
Find the value of 2(8 + 6) ~ 7 x 3.

208+ 6} -7x3 Add.

2(14) - 7x 3 Molttiply. 2(14) means 2 x 14.
28 - 21 Subtract.
7 Final answer

Name the operation you would do first.

1.8+6-3 2. 16+(7-2)-3 3. 5x4+10 4, 24-21+3

Find the value of each expression.

5. 18-12+4 6. 12-(4+7)
7. 7x(3+ 4) 8. 12+-3x2
9. 1+4+5 10. (10x4d) +2x2)
1. 30+6-1 12. 22 - 5+2)x3

Insert parentheses so each expression has the given value.,

13.56-7x2: 4 4. 12+8-4'5
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Order of operations

A mathematical expression is any combination of numbers Using operation sumbols such as +, -,
x, and <. To evaluate an expression, simply find jts i ‘ i

more than one operation, it is important to use the
The rules for the order of operations are as follows
1. Muttiply and divide from left to right.
2. Then add and subtract from left to right.

Find the value of 3 + 2 x 10,

Basics of Algebra
Basics of Algebra

expression that contains a combination of variables, numbers, and at geatsr:a(:nniang;amn 1S
- i i i [ bol, such as x, y, or g,
' lgebraic expression. A variable is any symbol, . '
lFf%:Q S:i?h numbers. An algebraic expression can be evalvated by simply FeleiiiglgngSe o
a?i:bles in the expression with their assigned values and then finding the nume
he expression.

valuate each expression if x = 2 and y = 5.

6x — 20 Notice, 6x means 6 times x and 2y means 2 tat.mis Y.
312x10 Multipl 6(2) - 2(5) Replace variables with assigned values. MULLIIY.
3+20 pcd. 12 - 10 Subtract.
23 Final answer 2 Final answer. ithin r‘ouping symbols first.
When there are grouping symbols (parentheses or brackets), simplify within the symbols first Cux+(5+3y)-13 Remember, evaluate wi g
and then use the order of operations. Example,

4(2) + {5+ 3(5)) - 13 Replace variables with assighed values.

. - Itiply.
Find the vaive of 2(g + 6) — 7 x 3. g+(5+15) - 13 MULR LY

28+6)-7x3  Add.

8+20-13 Simplify by adding within grouping symbols first. Add.
| - Subtract.
2(H4) - 7x3 Multipty. 2(14) means 2 x 1. 2 13 surict.
15 .
28 - 21 Subtract.
7 Final answer. _

N .".Evoluc:t’re each expression given the vaiue of its variable.
Name the operation you would do first, |

10d
60 .y 3. == -8,d=6
. Ly+2y=4 2. F.a=3 o
1.8+6-3 2. 15+-7-2)~3 3. 6x4+10 4. 24-21-+3
8. x-7;x=12 5. 2c-4;c=5 6. 12-5zz=2
Find the value of each expression. ' ’
5. 18-12+4 6. 12-(4+7)
Evaluate each expressionif x=5,y=2,and z=8.
X
7. 7X@ +4) 8. 12:3x2 7. 22-3x 8. y+z
. -4y +2)
9. MN+4-=5 10. J0xDH+=2x2) 9. 2z-xy 10. 10x- 4y
12 7z
11. 30+ 61 12. 2+ (5+2)x 3 11. dx—(y + 2) “X+y
[ i ' "
nsert parentheses so each expression has the given value. 13. 62+ 7y - 3x 14. 2z + 3x+ 4y
13. 56 <+ 7x2: 4 14. 12+8+:4:5
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Syumbol translation

Often it is essential to translate words into symbols in order to solve a mathematical

prolbiem. Below is & chart with some commoniy-used mathematical words and phrases with
their possible meanings.

X

Basics of Algebra

add

plus

more than
sum of

increased by
added to

Ll

subtract

minus

less than
difference
decreased by
subiracted from

muttiply
times
product of
twice
multiplied by

divide
divided by
divided into
quotient

Also, a number can be represented by any variable. It is important to be very careful when
arranging the order of terms.

Transiate the following phrases into symbols:
four more than a number

five subtracted from a number
subtract a number from nine
eight divided by the sum of a number and ten

Translate each phrase into an algebraic expression.

1. anumber divided by nine

3. the sum of a number and fen

5. twice a number

7. the difference of twelve and a number

2. five less than a number

4. the product of three and a number

6. three fimes a humber decreased by two

8. four more than five times a number

Wirite a verbal phrase for each algebraic expression.

9. x+7

10. =9

12. 2(y + 4)

o 14, 4z-6
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Exponents and powers ' Properties Used in Algebra

Numbers are often labeled as square numbers. A square number is a humber that can be
written as the product of two equal factors or as a power.

16=4.40r 4" (42is expressed as 4 to the 2nd power, where 4 is the base,
2 is the exponent, and 42 is the power)

Just as square numbers can be expressed in terms of exponents and powers, many other
mathematical situations use them to simplify expressions.

1. Write g « g « a « g using exponents.

at The exponent is 4 since a is multiptied by itself four times.
2. Express 6* as a product of factors and find its value.

6eb6e6=216 Multiply 6 by itself 3 times since the exponent is 3.
3. Find the prime factorization of 36. Write the answer using exponents.

factor each 6.
23423 Prime factorization

22.32 2 has an exponent of 2 since 2 is multiplied by itself twice, and
3 has an exponent of 2 since 3 is multiplied by itself twice.

Write how you read each expression. Name the base and the exponent.

1. 72 2, & 3.9

4. 3% 5 124 6. x®

- Tte each expression using exponents.

 e9e0e9 8. 56505050585

ib°b°b'b'b'b 10. ges e 0

. ‘e prime factorization of each number using exponents.

12. 99 13, 148 14. 54

F;nd the squares of 9 and 10,
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