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Sect 10.5 — Order of Operations with Real Numbers

Objective a: Applying the Order of Operations to Real Numbers.
Recall the order of operations:

Order of Operations

1)  Parentheses - Do operations inside of Parentheses (), [1,{}, | |
2)  Exponents including square roots.

3)  Multiplication or Division as they appear from left to right.

4)  Addition or Subtraction as they appear from left to right.

Simplify the following:
Ex. 1 (-2)°+ /16 (-2)+3

Solution:

(- 2)° + /16 (- 2) + 3 (#2-exponents)

=—-8+4(-2)+3 (#3-division)
(
(

=—-2(-2)+3 #3-multiplication)
=4+3 #4-addition)
=7

Ex. 2 3|0.5-0.3(4)|*+ (- 0.4 - 0.3)
Solution:

3|0.5-0.3(4)| >+ (- 0.4 — 0.3) (#1-parentheses, #3-multiplication)

=3[0.5-1.2|*+(-0.4-0.3) (change to addition & change the
sign to the right)

=3|0.5 + (- 1.2)| ? + (- 0.4 + (- 0.3)) (#1-parentheses, #3-addition)

=3[-0.7|%+ (-0.7)

=3(0.7)* + (- 0.7)

= 3(0.49) + (- 0.7)

=147 + (- 0.7)

=—2.1

30(-37-5(2 - 2)
_4+4(\/§o501)+(—609)
Solution:

absolute value of — 0.7 is 0.7)
#2-exponents)
#3-multiplication)

#3-division)

A~ A~ A~ A~

Ex. 3
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Let’s first work out the numerator:
3e(— 3)* - 5(2—37 - 2) (#1-parentheses, #3-division)

= 3e(- 3)* - 5(9 — 2) (#1-parentheses, #3-subtraction)

= 3e(— 3)* - 5(7) (#2-exponents)

= 3¢(9) — 5(7) (#3-multiplication)

=27 - 5(7) (#3-multiplication)

=27 -35 (change to addition, change the sign to the right)
=27 + (- 35) (#4-addition)

=-8

Now, let’'s work the denominator:
—4 + 4(3e5¢1) + (— 6°9) (#1-parentheses, #3-multiplication)
=—4+4(15¢1) + (— 69) (#1-parentheses, #3-multiplication)

=—4 +4(15) + (— 699) (#1-parentheses, #3-multiplication)
=—4 +4(15) + (— 54) (#3-multiplication)
=—4+60 + (- 54) (#4-addition)
=56 + (— 54) (#4-addition)
=2
3e(-3)2—5(27 -2
Thus, — €2) =,
_4+4(\/30501)+(—609) 2
. 7.3 .
Ex. 4 —4.224)+ (- %)(1_0) — 183 +6

Solution:
Since 1—70 = 0.7 and % = 0.3, replace the fractions by their decimal
equivalents:

~4.2(2.4) + (- )(=5) — 1803 + 6

=—-42(24)+(—0.7)(0.3) —18¢3 + 6  (#3-multiplication)
=—10.08 + (= 0.7)(0.3) — 183 + 6 (#3-division)

=14.4(0.3) — 183 + 6 (#3-multiplication)

=4.32—- 183 +6 (#3-multiplication)

=4.32-54+6 (#3-division)

=432-9 (change to addition, change the sign to the right)

=4.32 + (- 9) (#4-addition)
=—4.68



Ex. 5

Ex. 6

2

Since division by zero is undefined, the problem is undefined.

149

2
-(-3) -3 -93]- 5215
Solution
( 2 1 : ,
— (- 3) — [ 3 3% ] — — — 1.5 (change to an improper fraction)
= (-2) -[22- % _ % ~15 (L.C.D. = 6, build fractions)
2 .
=— (_ %) — 1—64 - % — ;—8 - 1.5 (change to addition, change
, the sign to the right)
2 14 23 -5
=_ (_ 3)2 -5+ (_ ?)] ST 1.5 (#1-parentheses, #4-add.)
=_(_%) _ —% —%—1.5 (reduce)
2
2 3 -5
=_ (_ 5) —2 ->]-75 15 (#2-ex20nents)
: 2\°_( 2 2 2 4
Since (- 3) -2(— 3)E3) =g then-(-5) =-5
_ 2 _ 4 3 -5
So-—( 3) ]———1.5——3——?—§—15
Now change 1.5 into a fraction: 1.5 11—50 = 1% = %
Thus, - = —[- 3] -2 - 15
=— % — [— % - % — =  (change to addition, change the
sign to the right)
4e2 39 5 39 . .
=22, 39, % +(-22)  (L.C.D. =18, build fractions)
8 , 27 2 ”
e T (— —8) (#4-addition)
19 ., 5 27 i
T (— ﬁ) (#4-addition)
24 27 i
=5t (_ ﬁ) (#4-addition)
_ 3
= -3 (reduce)
=_1
-6
19-3+0+4
Solution:



Ex. 7

Ex. 8
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~9.6—-1.6+8(-0.2)— (- 0.82)’
(0.4 — 45.29 )?

Solution:

First, work out the expression on the top (hnumerator):

~9.6-1.6+8(-0.2)-(-0.82)’ (#2-exponents)

=-96-16+8(-0.2)-(-0.82) (#3-division)

=-9.6-0.2(-0.2)- (- 0.82) (#3-multiplication)

=-9.6-(—0.04)-(-0.82) (change to addition, change the
sign to the right)

=—-9.6 +(0.04) + (0.82) (#4-addition)

=—-9.56 +0.82 (#4-addition)

=—-8.74

Now, work out the expression on the bottom (denominator):

(0.4 — 45.29 )? (#1-parentheses, #4-exponents)

= (0.4 — 2.3)? (change to addition, change the sign to the right)

= (0.4 + [- 2.3])° (#1-parentheses, #4-addition)

= (- 1.9)° (#2-exponents)

= 3.61

- — — (— 1 -
So, ~96-16+8(-02)—-(-082) _=-874 _ , /51050631 .
(0.4 — 45.29 ) 3.61

This is too messy to write as decimal so let’s write it as a fraction.
To make —— into a fraction, both the numerator and denominator

3.61

need to be whole numbers. Slide the decimal point two places to the

. . -874 _ 874 _ 19446 _ 46 _ 8
right and reduce: w2 = — 553 =~ 4595 =~ 79 -~ 27s-

- (-2)+0+(-4.3)-6-[4.5-0.91(- 2.3)](0)
Solution:
Since anything times zero is zero, then the expression in brackets
times zero is zero. So, [4.5 - 0.91(- 2.3)](0) = 0. Also, 0 divided by
any nonzero number is zero, so 0 = (- 4.3) = 0. Thus, our problem
becomes:
-(-2)+0+(-43)-6-[45-091(-23)](0)=-(-2)+0-6-0
=—(-2)-6 (change to addition, change the sign to the right)
=2+ (—6) (#4-addition)
=-4



