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Grouping Symbols
The clumps in an expression

4.1 Verify that 16 – 5 + 7 ≠ 16 – (5 + 7) and explain why the two expressions are 
unequal.

The expression 16 – 5 + 7 on the left side of the "does not equal" sign is very 
similar to the expressions in Problems 3.21–3.22. To simplify the expression, 
combine the numbers working from left to right: Begin with 16, subtract 5, and 
then add 7 to the result.

You cannot add and subtract from left to right to simplify the expression 
16 – (5 + 7) on the right side of the equation, because it contains grouping 
symbols in the form of parentheses that must be simplified first.

The expressions on both sides of the equation, which are the same except for a 
single pair of parentheses, produce different values. The grouping symbols on 
the right side cause you to subtract 12, instead of subtracting 5. 

4.2 Verify that 5 ∙ 9 – 2 ≠ 5 ∙ (9 – 2) and explain why the two expressions are 
unequal.

Like Problem 4.1, despite the same numbers, operations, and signs in the same 
order on both sides of the "does not equal sign," the grouping symbols on the 
right side will affect the result. Rather than multiplying 5 by 9 on the left side 
of the equation, the parentheses on the right side cause you to multiply 5 by 7. 
Verify that the expressions have unequal values by simplifying the expressions 
independently.

4.3 Simplify the expression: –2 ∙ [–18 ÷ 3]. 

The brackets in this expression, like the parentheses in Problems 4.1–4.2, are 
grouping symbols. The difference between parentheses and brackets is merely 
cosmetic—both serve the same purpose. Therefore, the expression within the 
brackets should be simplified first.

–2 ∙ [–18 ÷ 3] = –2 ∙ [–6]

You can add 
and subtract 

numbers in order from 
left to right as long 
as the expression 
only contains 
addition and 

subtraction. 

Treat the 
opposite sides of the 

equations as separate 
expressions.

Chapter Four — Order of Operations

The Humongous Book of Basic Math and Pre-Algebra Problems 55

Calculate the product of –2 and –6. Both numbers have the same sign, so the 
product is positive.

–2 ∙ [–6] = 12

Therefore, –2 ∙ [–18 ÷ 3] = 12.

4.4 Simplify the expression: .

A fraction consists of two expressions, the numerator, which appears above 
the fraction bar, and the denominator, which appears below the fraction bar. 
A fraction bar acts as a grouping symbol, separating the expressions in the 
numerator and denominator. Simplify both of the expressions independently.

A fraction is also a quotient—the numerator of the fraction is divided by the 
denominator. To simplify the expression further, you should express it as a 
division problem and calculate the quotient.

You conclude that .

4.5 Simplify the expression: .

There are two different grouping symbols at work in this expression: a set of 
parentheses and a fraction. Multiply the numbers within the parentheses and 
add the numbers in the numerator of the fraction.

Simplify the fraction by expressing it as a quotient.

Complete the problem by combining the negative numbers that remain.

–28 – 8 = –36

Thus, .

Chapter 7 explains how to simplify fractions without having to turn them into division problems.
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8.8 Write the fractions in terms of the least common denominator: .

Multiply the larger denominator (12) by consecutive integers until the product 
is divisible by both denominators (9 and 12).

The least common denominator is 36. Because 36 ÷ 9 = 4, multiply the 

numerator and denominator of  by 4. 

Similarly, 36 ÷ 12 = 3, so the numerator and denominator of  should be 
multiplied by 3.

The original fractions, written in terms of the least common denominator, are 

 and .

8.9 Write the fractions in terms of the least common denominator: .

List multiples of the larger denominator until you identify a value that is evenly 
divisible by both denominators.

The least common denominator is 60. Because 60 ÷ 12 = 5, the numerator 

and denominator of  should be multiplied by 5; similarly, 60 ÷ 15 = 4, so the 

numerator and denominator of  should be multiplied by 4. 

The original fractions, written in terms of the least common denominator 60, 

are .

RULE OF THUMBThis is the last time the book explains how to go from LCD to equivalent fractions 
with that denominator. Once more for review: Divide the desired denominator by the current denominator and then multiply both parts of the fraction by the result.

Chapter Eight — Adding and subtracting fractions
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8.10 Write the fractions in terms of the least common denominator: .

List multiples of the larger denominator until you identify a number into which 
both denominators divide evenly.

Express both fractions in terms of the least common denominator, 40.

8.11 Write the fractions in terms of the least common denominator: .

Although these denominators contain larger numbers than most of the 
denominators of the preceding problems in this section, it is still appropriate to 
apply the technique described and modified in Problem 8.1. List multiples of 21 
until the result is also divisible by 14.

21 ∙ 2 = 42

The first multiple on the list is evenly divisible by 14.

42 ÷ 14 = 3

Write both fractions in terms of the least common denominator, 42.

8.12 Write the fractions in terms of the least common denominator: .

The denominators of the fractions are large, three-digit numbers. Rather than 
list multiples of the larger denominator (432) until you identify a number into 
which the smaller denominator (252) also divides evenly, you should apply 
the method described in Problem 8.2. Begin by building factor trees for each 
denominator to identify their prime factorizations.

Even though 
LCMs of larger 
denominators (like in Problems 8.12–8.13) are usually easier to build using factor trees and prime factorizations, don’t forget to try the multiples technique 

first, just in case.
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8.8 Write the fractions in terms of the least common denominator: .

Multiply the larger denominator (12) by consecutive integers until the product 
is divisible by both denominators (9 and 12).

The least common denominator is 36. Because 36 ÷ 9 = 4, multiply the 

numerator and denominator of  by 4. 

Similarly, 36 ÷ 12 = 3, so the numerator and denominator of  should be 
multiplied by 3.

The original fractions, written in terms of the least common denominator, are 

 and .

8.9 Write the fractions in terms of the least common denominator: .

List multiples of the larger denominator until you identify a value that is evenly 
divisible by both denominators.

The least common denominator is 60. Because 60 ÷ 12 = 5, the numerator 

and denominator of  should be multiplied by 5; similarly, 60 ÷ 15 = 4, so the 

numerator and denominator of  should be multiplied by 4. 

The original fractions, written in terms of the least common denominator 60, 

are .

RULE OF THUMBThis is the last time the book explains how to go from LCD to equivalent fractions 
with that denominator. Once more for review: Divide the desired denominator by the current denominator and then multiply both parts of the fraction by the result.
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8.10 Write the fractions in terms of the least common denominator: .
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The first multiple on the list is evenly divisible by 14.

42 ÷ 14 = 3

Write both fractions in terms of the least common denominator, 42.

8.12 Write the fractions in terms of the least common denominator: .

The denominators of the fractions are large, three-digit numbers. Rather than 
list multiples of the larger denominator (432) until you identify a number into 
which the smaller denominator (252) also divides evenly, you should apply 
the method described in Problem 8.2. Begin by building factor trees for each 
denominator to identify their prime factorizations.

Even though 
LCMs of larger 
denominators (like in Problems 8.12–8.13) are usually easier to build using factor trees and prime factorizations, don’t forget to try the multiples technique 

first, just in case.
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16.14 Apply the distributive property: –7(4x – 5y – 1).

This expression is the product of –7 and a quantity within parentheses. The 
quantity, unlike the preceding examples in this section, contains three terms, 
but the procedure described in Problems 16.11–16.13 applies; –7 is distributed 
to—and hence multiplied by—each term in the quantity.

Note that you are multiplying by a negative number (–7), so the addition 
signs that appeared between terms in the preceding examples are replaced 
by negative signs. Two of those signs change in the next step, because the 
second and third terms are the products of two negative numbers. Recall that 
multiplying two negative values produces a positive result.

= –28x + 35y + 7

This expression does not contain any like terms, so you cannot simplify it.

16.15 Apply the distributive property: (x + 10)x.

In this expression, the term to be distributed appears on the right side of the 
parentheses. You may choose to rewrite the expression as x(x + 10), so it better 
resembles the preceding examples in this section, but that step is not necessary. 
Regardless of the order in which the expression is written, when a single value is 
multiplied by a quantity within grouping symbols, you can distribute that value 
through the grouping symbols, multiplying by each of the terms within.

16.16 Apply the distributive property: 5y[8x – 2].

The grouping symbols in this expression are brackets, but the difference 
between brackets and parentheses in an expression is purely cosmetic. One type 
of grouping symbol is not prioritized above another. Mathematically speaking, 
parenthesis and bracket notation are interchangeable.
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16.17 Apply the distributive property: –4z3(5x2 – 3y + 6z).

Distribute –4z3 to each of the terms bounded by parentheses. Note that –4z3 and 
6z contain the same variable, so their product will contain z to the sum of the 
powers of z: –4z3(6z) = –24z4.

16.18 Apply the distributive property: 6xy(–2x – 9y + 7).

Distributing the term 6xy to the first term within the quantity produces a term 
containing x2; distributing to the second term in the quantity produces a term 
containing y2.

16.19 Apply the distributive property: .

Add the powers of like variables when you distribute 4x2y3 to each term in 
parentheses.

16.20 Apply the distributive property and simplify:

–9x2(10x – 3) + 6x(x2 – 2x) – 7(x + 4). 

The distributive property is applied three times in this expression. Expand the 
expressions, multiplying the quantities grouped by parentheses by the outer, 
preceding factors.

Rewrite the expression, grouping like terms.

Multiply the 
stuff inside each set of parentheses by the term that’s stuck to the outside of that particular set of 

parentheses.
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