Watch Out for Parentheses 1

Task
Evaluate the following numerical expressions.

2X5+3%x2+4
2X(5+3%x2+4)
2X5+3%x(2+4)
2X(5+3)x2+4
(2x5)+ (3x2) + 4
2X(5+3)x(2+4)
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Can the parentheses in any of these expressions be removed without changing the value the
expression?
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Commentary

This problem asks the student to evaluate six numerical expressions that contain the same
integers and operations yet have differing results due to placement of parentheses. It helps
students see the purpose of using parentheses. Asking if the parentheses could be removed points
out that sometimes we use parentheses to emphasize the grouping of numbers only, as in part (e).
In this case, the parentheses can be removed without changing the value of the expression.

This type of problem helps students to see structure in numerical expressions. In later grades they
will be working with similar ideas in the context of seeing and using structure in algebraic
expressions.

The task could be used for either instruction or assessment.
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Solution
a. We follow the usual order of operations and multiply before adding:
2X5+4+3%X24+4=10+6+4=20

b. Before multiplying the first 2, we complete the operations inside the parentheses using
order of operations:

2%(5 +3x2 +4) = 2X(5 + 6 + 4) = 2x15 = 30

c. We first complete the addition in parentheses and then follow the usual order of
operations:

2X5+3%X(2+4) =2%x5+3%x6 =10+ 18 = 28

d. We first complete the addition in parentheses and then follow the usual order of
operations:

2X(5+3)X2+4=2x8x2+4=32+4=36

e. Inthis case the placement of parentheses does not change the value of the expression. We
can remove them and see that we get the same expression as in part (a):

(2x5) + (3%2) + 4 = 2x5+ 3x2 + 4 = 20
f.  We first complete the addition in parentheses and then multiply:
2x(5+ 3)X(2 + 4) = 2x8x6 = 96
The five expressions aside from part (e) evaluate to different results. Therefore, we cannot
remove any of the parentheses without changing the value of the expression, since doing so
would give us one of the other expressions in the list. For example, if we remove the parentheses

in (b) we get the expression from (a). The placement of the parentheses forces us to complete the
computations in a different order than we would accord to the standard order of operations.
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