A The order of operations is the order that
tells you what to do first, then second,
then third, etc. when you "re smphfymg an
algebraic expression. In other words, if you
ever find yourself scratching your head,
wondering what you're supposed to do next —
muitiplication? subtraction? exponents?
parentheses? —— g0 back to the trusty old order
of operations and you'll find your answer.

WHY CANT
T RevigMeER
THE ORDER
oF OPERATIONS .

? R 287

a messége,s ¢ or‘ he could decode it properfy lt
would be pretty awhl to send someone the message
“Meet me at 10 Oak Street at 4 p.m. with 2 of your
buddies,” only to have it read as “Meet me at 4 o
Ok Street at 2 p.m. with 10 of your buddies.”
Mathematical expressions are a litdle like se‘cret: ,

sure that th’isk} '
doesn't kn

mathemah




Below you'll find the steps in the order of operations.
‘ The sooner you memorize these, the easier it'll be for you
to simplify expressions.

15t) Work out operations in parentheses or other enclosure marks (brackets, absolute
value signs, etc.), working from the innermost enclosure marks to the outermost ones.
2nd) Raise terms to exponents.

3rd) Perform all multiplication and division operations, doing whichever operation
comes first as you work from left to right.

hth) Use the neighbor-sign rule.

5th) Group positive numbers with positives and negatives with negatives.

6th) Use the same-sign rule.

7th) Use the mixed-sign rule to get your answer.

Note: If you don't yet know how to raise numbers to exponents, just fook at the first page
of the Exponents section (p. 86), and you'll find out how.

uestions answered ...




That's great,
to memorize

A Yes, there's a memory trick. And if you've read through
the section on Positive and Negative Numbers, you already know

the last half of the trick. But now you get the whole sentence:

¢ — Nate's Great Strawberry Mousse.

Please Eat More Desser

P s\ands for Parentheses.

E stands for Exponents.

M stands for Multiplication.

D stands for Division.

N stands for Neighbor-sign wle.
Gr stands for Grouping.
$ stands for Same-sign rule.

M stands for Mixed-sign rule.

you who've never had the pleasure, mousse is a light, airy dessert.

for those of
ribe mousse as "pudding with wingsA"
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2 And could |
¢xamples showing how the o)
operations actually works?

A The fact that one operation is listed before another operation simply
=% means that you do the first operation before the second operation.
For exampfe, the fact that P comes before E in the list means that you always work out terms

inside parentheses before raising terms to their exponents. Here are some examples showing
how you use the order of operations in actual prob!ems.

Parentheses Exponents Multiplication
before exponents before multiplication before mixed-sign rule
right wrong right wrong right wrong
(2 +3) 2 +3)° &3 4.3 ~3.45+2.8 -3 4+2-8
(s PR = 4.9 =12 = 12 + 16 =-3-(4+2) 8
= 36 = + (16 - 12)
= 25
= + h
Tell which operation comes before which other one, then simplify:
a) (7 + 1) . (8 = 2) % :21n1 ubis-awes 210§2q buidnois (2
b) (20 B 15)1 9L — :2|ni ubis-owes 210j2q uonsiap (p
6 — :2Ina ubis-paxiw 210j2q sjuauodxa >
) +4° - 925
d) -15 /3 -n 6% sjuauodx2 2i0jaq sasajuased (q
¢ :uonmidiinuz 21052q sasayjuaied (e
e) -3+4-6+7 S1oMSUY




One question about pare
I've heard that the wo
"parentheses” means
than just standard pa
What exactly is included in the conc

of parentheses?

Oﬂen YOU’“ see endosure marhs inside enc\osure mar‘(s, M(e bOXGS

Right. When you hear
"o arenth eses,” remember inside boxes. When you see this, compute whatever is within
that it means all marks that the innermost enclosure marks first, then work your way
enclose a qu ntity to Sﬁt it out. For examp‘e, suppose you have this expression:
o {

5 2+3-[12~(16+2)\}

off from other quantities. ‘

h rd a First see which enclosure mark is innermost. Obviously that's

So the term parentheses includes not ; .
parentheses: ( ) . So you d compute the quantity in parentheses

in the next innermost marl(s,

On‘y normal parentheses: ( )’ but first. Then you'd work out the quantity
angular brackets: [ 1. Finally you'd work out the quantity inside the

also these marks: { ] ' { } '
remaining enclosure matks, curved brackets: { }.

Alter working out that quantity; multiply it by the 5 to the left of the

\ curved brackets to get your answer.

and even dbSO‘UtC va\ue marks, \ \
n' s vou'd work out first, second and. &l
|

[ Don't simplify. Just “tell which enclosure marks you

third in the following problems:

a) (18 + 2 - 2} + 5)) { Veue /| |pug /() @
[ Jpie{ }pus " )m (qllg

b){1h+{8+(3-2m : ARt
o4 e U e




Steps Think it out
15t) Identify the innermost enclosure Innermost is (12 + 2)
marks, compute the value and plug it in. 12+-2=2©6
2nd) |dentify next innermost enclosure Next is {6 + h}
marks, compute the value, plug it in. 6+ 4 =10
3rd) Identify final enclosure marks, Final is {18 - 10]

compute the value, plug it in. 18 -1 = 8

Then work out your answer.

a)3-{%~[2+(5~2)]}
b) 6[(.{2 + (3 1)+ 2os - 3)]
) 7[(2 +3)-(2- 3)]

Below you'll see just such an example. Simplify:

§ - [18 {2 -2)+ k}]

o

" “Now you try. Simplify using the inner-to-outer order for enclosure marks:

Work it out

i - [18— 12 + 2) AH
. [18——ka ]

5 [1 »6&&]

h . [18%10]
:l[;s»-m]
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Simplify using the order of operations: -+

Steps

Parentheses

Exponents
Multiplication

Division

The following probl
order of operations. Keep in mind that

2[a~n]—(+3)+s“—20+2

Example

+ 2[8

H

H

it

il

a) 8
b) 3[1;“ - (5+ 2)]

c)a—(—3)+(—h)—3(10—1

42[1;] (+ )45"—2(%«2
+24] (+3)4 95 — 20 + 2
+ 8- (3)+25~20~2

+a—(+3)+25-1o

-(—1o)+25+5

«m — and yes, it'sa doozy!
few problems w

4| - (+3)+ 5 -20-2

)

“Now try using the order of operations yourself:

Steps Example
Neighbor-sign =+ g—-3+25-10
rule
Grouping - +8+9 -3-1
Same-sign = (8 + 25) - (3 + 10)
rule = +3 -1
Mixed-sign = (33 - 13)
rule - 4+ 90

T (2
d (-2) (- 3) + 6{(12 - 6)+ 2} ot (P
Q) 7+ 2[(10 ~8)s-2) - A] -3 ‘L; ((;

_ chows how to use all the steps in the
ould require you to use all these steps.




divide first.

No, not quite.

The rule is that for
multiplication and division,
you do whichever
operation comes first
as you read the probiem
from left to right. If
multiplication comes first,
you multiply first. But if
division comes first, you

Examples of multiplication and division
in the order of operations

20 X 4 - 2 20 - 4 x 2
= 40 = 10

a) 8 - 2x4
b) 2 x4+ 8
) 6 x5 +10
d) 10 -5 x 6

Here you do multiplication But here you do division
before division because the before multiplication because the
times sign comes first as you division sign comes first as you
read from left to right. read from left to right.

Try these yourself to see if the order of signs makes a difference:
ol (P
£ 0
(G
9 (e
1MUY

11s your problems solved

A




| mean, those ‘"sii||

it out, right?

don't really affect howl ,

Aaaaaagh! No! The ngjlly” parentheses
all the difference in the world.

A

make
Since exponents are Worked out Since parentheses are Worked out
before multiplication, before exponents,
2.3 (2-3)
= 2 . 9 — 62
= 18 = 36
Moral of the story: 2 - 3 = (2 : 3)1
Other Examples
2x’ # (2)(\)11 43’ # (lta)3
Why? Why?
o = 2X* ha’ = ha’
But But
(wa) = (4a) - (4a) (4a) = 68’

(QXY = (Qx) . (2x) = bx"
So (Qx)’1 + 2x* and (Im)3 + ha'.

arentheses raised to an exponent, the parentheses make a huge ditference!

S0 remember: when you have a quantity in p




