Multiply In Our Heads Mental Math

So You Think You Can Multiply?

So you think you can multiply? | know you can
multiply very well because in elementary school
we become very strong at multiplication. But
the ways we learn to multiply are often best
used with pencil and paper.

When we multiply numbers in our head, we rely
on a different set of strategies. Today, we will
look at strategies that help us multiply numbers
in our heads.

This will require some practice, so please try
knowing that nobody is more mathy than you!
Success is just who practiced the most. Practice
20 times and these strategies may stick for life.

Why multiply in our heads? The thing is,
multiplying in our heads makes us better
problem solvers. We can retain information
while we figure things out and look at all the
possible paths. Performing math in our heads,
we call this mental math, helps us work faster,
avoid hard work and we make less errors.

Here we go!
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Multiply In Our Heads Mental Math

A List of Multiplication Shortcuts

LEVEL MULTIPLY WHAT? USING WHICH SHORTCUTS?

ﬁé Multiply by 10 Add a Zero.

= © Multiply > digitnumber by 11 Sum Digits and Put in Middle.

E é Multiply any 2 numbers Break Apart.
Multiply by 4 and 8 Double and Double Again.
Multiply by 6 Double and Triple.

85 Multiply by 5 Add a Zero and Halve.

é f; Multiply by 12 Add a Zero + Double.

E % Multiply by 15 Add a Zero + Halve.
Multiply by 20 Double and Add a Zero.
Multiply by 11 Sum Digit Pairs.
Multiply any 2 numbers Double One, Halve the Other.
Multiply any 2 numbers LO+IF.

= Multiply any 2 numbers N+U LL.

& ¢ between1oand 20

-

E % Multiply 25, 5o, 75, 125 Like Quarters of a Dollar.

’ Multiply 2 numbers 99 Number, 100-Number.

close to 100 — 9g and 101 1012 Number, Number (again).
Multiply by 111 Sum Digit Triples.
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TTRKBERIEENEE R
How We Multiply Tens

Can you multiply these numbers in your head? Lets try...
| think most of us know to simply add a zero.

Multiply the non-zeros. Count up the zeros and add the
zeros to the end.

It works like this...
10 X 60 = MulTiply The non-zeros.

6xl = 6
6
Count up and Tack on the
600 zeros To The answer.
600 Walaahl
Now try with a friend to multiply using this method:
15 x 10 842 X 10
41 X 50 32 x 10
90 X 100 6 X 10°

SVMS Math Club Concepts from Mathleague.ORG



Multiply In Our Heads Number Sense - Mental Math

T ERBERKENEE B
How We Multiply
A 2-Digit Number by 11

To multiply a 2-digit number by 11, we add the digits of
the number and put the sum in the middle.

It goes something like this...

7 X1l =187

Let's try a harder example. Notice that when we
add the digits of a larger number and put the sumin

the middle, that there is a “carry” of 1.
Here is what we do when that happens...

53 X || = 43
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Multiply In Our Heads-Take Away Number Sense-Mental Math

How We Multiply a
2-Digit Number by 11

Can you multiply these numbers in your head? Maybe
practice this shortcut over two or three days if you can.

Dayl Whatis14X11?

Whatis 87 X 11?

What are these:

16 x 11 = 35x 11 =

13 x 11 = 11 x 18 = 12x 11 =
Day 2

63 x11= 76 x 11 = 11 x 46 =

11 x 19 = 15x 11 = 17 x 11 =
Day 3

53x 11 = 11 x 81 = 11 x 99 =

Challenge: Have a car contest - have your parent or friend call out
a number and see who can multiply it by 11 (without pencil or paper!)
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Multiply In Our Heads Number Sense - Mental Math
T RKRERERRNKE |

How We Multiply
(and avoid hard work!)

Can you multiply these numbers in your head?

6 X |1 =

We know how to multiply... But when we want to multiply in our heads,
without pencil and paper, there is usually an easier way to multiply a
set of numbers if we look. And we are all about avoiding hard work!

We can often find an easier way to multiply a set of numbers in
our heads if we look. There is often a shortcut.

It works like this...

From third grade math, we know that an equation can be represented in
many ways. For example:

6 X |4 =14+14+14+14+14 + 14

What other ways can think of to represent 6 X 14? Which might you
use to solve the problem faster and with less error?

14 X 6 Triple 14 and double the result
28 + 28 + 28 14 X 6

3 X 28 Ten sixes + four sixes
3xX2x%x14 2X3X2X7

10xXx6+4X%X6 21 xX2X2
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TTRKRERRENER B
How We Multiply
Using BRBAR DRODG

Can you multiply these numbers in your head? Lets try...

6 X 25 =

To solve this, we might be able to multiply in our heads. But there may
be an easier way that may be less prone to error.

We can easily multiply any number by 6. Multiplying any
number by 6 is the same as multiplying the number by 3 X 2.

6 can be broken down into 2 x 3.

X

We can
multiply 23 by 6
or

we can multiply
23 by 3and
then by 2.

It works like this...
Triple Double

6 X 23 =23x3x2
23 46 69 138 138

Multiply by é Shorfcut: Triple The number
and double the resulf!
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Multiply In Our Heads Number Sense - Mental Math
kKRR
How We Multiply
Using

Try with a friend to multiply using the easier method:

6 X 34 34 68 102 204

6 X 18

4 X 32 What parts make up 4?
24 X 6

35 X 6

4 xX 16

16 X 8 What parts make up 8?

Never use pencil or paper! Solve in your head.
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TTRKRERRENER B
How We Multiply
Using BRBAR DRODG

Can you multiply these numbers in your head? Lets try...

|2 X 24

To solve this, most of us will write out a stacked multiplication
problem and solve using long multiplication. But there is a shortcut
that we picked up in school that can help us do this in our heads.

We can easily multiply numbers in our head using
Break Apart. We break apart one number into two
friendlier numbers (e.g. tens digit and unit digit).

It works like this...

Break Apart [Z into [0 and Z

12 X 24 =10x%24 + 2 x 24
240 + 48
All of Thie

?na r(m) ubroe hdeootnde sl 2 8 8
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Rl b

How We Multiply
Using DREOR DRORGE

Can you multiply these numbers in your head? Try this with
a friend. Maybe practice this shortcut at home if you can.

15
23
20
22
15

97

X 60 10x60+5x60...0r10x 60 + half the result!

X 12
X 8 How should we break apart 20?
X 12
X 16
X 101 How should we break apart 101?

L6/6 ‘oz 792 ‘09t ‘9/z '006

Never use pencil or paper! Solve in your head.
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TTRKRERRENER B
How We Multiply
Using BRBAR DRODG

Can you multiply these numbers in your head? Lets try...

|Z X 29 =

10

12
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Multiply In Our Heads Mental Math
O T RKRERERENKE B

How We Multiply
Using Part Part Whole

We can also break apart using the factors of a number.

25 X 6 =

To solve this, most of us can do this in our heads but we may have
noticed from experience that we do so with some error. The problem
35 x 2 x 3 is an easier one to solve.

Break Apart the smaller number into its factors and multiply.

It works like this...

35 X 6 = 6 = 2 x 3.
Firet multiply by 2 RCAE
Double 35 firet nelliplysbs ool
. for The
70 X 3 Multiply The result by 3. eaeieQ_T
210 Walaah! orodemng.

Now try with a friend to multiply using either break apart method:

15 X 60 Did you double and triple and add a 0 to the end?
23 X 12 Breakapartunitsandtens. 32 X 8 Double 32 3 times!

97 x 101 22 X 12 121 x 121
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Multiply In Our Heads Mental Math
T RKREREENKE R

How We Multiply a
Number by 4, 6 and 8

Can you multiply this number pair in your head?

37 X 4 =

Multiplying a number by 4, 6 or 8 is pretty easy. Yet you may have noticed from
club that we do get these wrong from time to time. Here is a speedier approach
that tends to avoid the mistakes we make on these easier problem types.

The shortcut to multiply by 4 is: Double and Double Again.

It works like this...
Te the came ae

37T X 4 =31 X2 XZ

Doublel Double a¢ainl

37 X 4 = 14 [14

The shortcut to multiply by 6is: Double and Triple.

It works like this...
Te The came as

35 X 6 =35 X2 X3

Doublel Triplel

35 X 6 = 10 [ 210

Numbers are easier To work with if we break Them apart
- inTo factors, into Tens & unife, into friendly numbers.

Don’T get stuck on The problem as if ic writften -
avoid The hard work and look for the easier way!
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Multiply In Our Heads Mental Math
T Rl bRy

How We Multiply a
Number by 4, 6 and 8

5 4
45
65
45
16
55

32

X

X

Try with a friend to multiply using the easier method:

4 X 36

32 X 8

4

72...144

Double three times!
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Multiply In Our Heads Mental Math
T RKREREENKE B

How We Multiply a
Number by 5

Can you multiply a number by 5 in your head? Lets try...

28 X O =

Its not too hard, most of us can multiply this one in our head. But
when we want speed, we don’t see thisasa 5. We see the 5asa 10
halved. When we look at the problem this way - we realize we can
simply add a 0 to the number and halve it to get the result.

The shortcut to multiply by 5is: Add a Zero and Halve.

The way this works... Add o zero Halve
38 X 5 = 380 [190
10
2

Now try with a friend using the speedier method:
26 X 5 It goes like this..260..130.

43 X 5 430... 215.

28 x5 31 x5 84 X 5
67 X 5 49 x 5 44 x5
80 = 5 What would the shortcut for this problem be? 135 =+ 5

The answers are 130, 215, 140, 155, 420, 335, 245, 220, 16, 27.
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Multiply In Our Heads Mental Math
O T RRRERERRNEE I

How We Multiply by 12
Using Break Apart

Can you multiply these numbers in your head?

|Z X 29 =

Add a Zero and Double. To multiply by 12, we extend on
Break Apart. 1) Take the number and add a zero to the end.

2) Then take the number and double it. 3) Add the two
results to get the answer.

This is the way it works...
Add a zero Doubple

12 X 24 = 240 + 48 =[288

Hint: If doubling is Too hard, you could keep a
running Total. E.¢. 240, 264, 2188

Now try with a friend to multiply using this break apart method:
12 X 60

45 x 12 12 x 53 18 x 12
81 x 12 99 x 12
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Multiply In Our Heads Mental Math
T RKRERERENKE B

How We Multiply by 15
Using Break Apart

Can you multiply these numbers in your head?

|5 X 24 =

To solve this, most of us will write out a stacked multiplication problem
and solve using long multiplication. But Break Apart makes this much
easier to solve. There are some additional shortcuts to take.

Add a Zero and Halve. To multiply by 15, we extend on Break
Apart. 1) Take the number and add a zero to the end. 2)
Take that result and halve it. 3) Add the two results to get
the answer.

This is the way it works...
Add a zerogz Halve

15 X 24 = Z‘fb_,_ [ZWO 370

HinT: Keeping a running Total may be easier.

Now try with a friend to multiply using this break apart method:

15 X 60 600+300=900

45 X 15 x50, 675 15 x 53 18 x 15

81 X 15 99 X 15 990+ 450+ 45=1390, 1440, 1485

The answers are 900, 675, 795, 270, 1215, 1485
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Multiply In Our Heads Mental Math
T RKRERERNKE B

How We Multiply by 20
Using Break Apart

Can you multiply these numbers in your head?

20 X 29 =

This shortcut comes natural and you may already be using this, but lets
make sure.

Double and Add a Zero. To multiply by 20, double the
number and add a zero to the end.

This is the way it works...
Double 7 Add a Zero

20 X 74 = 48 " F8C

Now try with a friend to multiply using this break apart method:

20 X 60 120,1200

45 x 20 20 x 53 20 x 15

81 x 20 99 X 15 200-2=198, 1980

The answers are 1200, 900, 1060, 300, 1620, 1980
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T RKREREENEE il T
How We Multiply
Any Number by 11

To multiply any number by 11, we Sum Digit Pairs
starting from right to left.

It kind of works like a 2 car train catching 2 digits at
a time and summing them up along the way!

12 X 1l =
nits digit 5[2_ ’

Tens + unite digifs
3|2 32

Hundreds + Tens digite 5 l Z 437
Hundrede digit 5 [ Z 2437

You might want to try this out with a friend:

11 X 62 11 X 38 Thereisacarryin this problem!

602 x 11 11 X 254

¥6/7 'z299 ‘g1 '289 :siamsuy
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T T EKpEREENCE i T
Double One, Half the Other

Can you multiply these numbers in your head? Lets try...

55 X |8 =

Would you agree that multiplying 70 x g is a much easier problem?
Did you know that they both problems have the same answer? lItis
sometimes easier to double one number and halve the other.

Double one number and halve the other to
get to an easier problem to solve.

It works like this...
35 X 18 = Double 35 and halve 18.

Note The Z x 1 =]

(35)(2) X (18)(1/2) = They cancel each other ouf!
eaving you with an easy
mulTiplication problem To solve.

70 X 9 =
_l#im“:TYTou a{rje‘ Ioglking {‘or"g way
o beT To a frien air o
630 ‘i

numbers To mulfTiply.

Now try with a friend to multiply using this speedy method:

15 x 28 Did you double the 15 and halve the 28 — you are on the right track!
32 X 45 16X 26

75 x 52 32 X 42
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Multiply In Our Heads

T ERRERRENEE NE

Mental Math

LOIF - Last Outer + Inner First
How We Multiply a Pair of Z Digit Numbers

Can you multiply a pair of two-digit numbers in your head?

29 X 26 =

When there are no faster shortcuts, LOIF is a good strategy.

It works like this...

34 X 26
| |

SVMS Math Club

Last
We multiply the last digits.
Write down the units digit.

If there is a carry, store it on
the fingers of your left hand
(or right if you are a lefty).

Quter + Inner

Next we multiply the outer
and inner digits and add the
results together. Add in the
digit you stored on the
fingers of your left hand.

Write down the tens digit. |If
there is a carry, store it on
your fingers again.

First
Multiply the first digits. Add
in the carry in write down

this number to the left of the
tens digit.

4 Xx6=24

3 X6+
4 X2+ 2

884 | <
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BN (143 Lo

LOIF - Last Outer + Inner First
How We Multiply a Pair of Z Digit Numbers

Mental Math

Set 1

82 X 23
26x%x 73
89 x 27

85 X 59

47 X 74
41 X 85
41 X 62

93 x 37

54 x 89
84 x 36
44 x 18

53 X 58

Now try with a friend to multiply using LOIF:

Did you get to the answer 18867

%7L0¢€ '26/ "720¢€ ‘9087 :€ 195
Th¥E 'e¥ST 'Sg7e 'glYE 2195

StoS ‘Covz 'ghgt '98g8T T 195

A9y Jamsuy
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T RKRERREENEE R
How We Multiply by 25

Can you multiply these numbers in your head? Lets try...

2l X 25 =

Like Quarters of a Dollar; divide the number by 4. The
result is the first digit or digits. If the remainderis 1, the
last 2 digits are 25. For 2 its 50. For 3 its 75. For o its 00.

It works like this...

21 X 25 = 21 A 525

P Rt RO | 00
21 +4= 5Rl _atmtwl
' R3 75
Now try with a friend to multiply using the shortcut:
24 x 25
25 x 28 25 x 49
87 x 25 32 X 25
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T RKREREENEE T8
How We Multiply by 50

Can you multiply these numbers in your head? Lets try...

21 X 50 =

Like Half-Dollars of a Dollar, divide the number by 2.
The result is the first digit or digits. If the remainderis 1,
the last 2 digits are 50. For 0 its 00.

It works like this...

2l X 50 = 21 11050

RO | 00 |:

21 +2= [OR] al=d

Now try with a friend to multiply using the shortcut:
24 X 50

50 X 28 50 X 49
87 x 50 32 x 50
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T RKREREENEE Ji)§
How We Multiply
Any Number by 111

To multiply any number by 11, we Sum Digit Triples
starting from right to left.

It kind of works like a 3 car train catching 3 digits at
a time and summing them up along the way!

12 X I =

Units digit 6 [Z 2
g oslnnsinnsinns I
Tens + unite digifs 5 Z 32
Foalnnsinntinnt R
Hundreds + Tens + unite digits 5 Z 632
Poalnnninnsinns
Hundreds + Tens digiTse 5 [Z 4632
gy g R
undreds digi 5 Z 34632
oalansinnsinn s
You might want to try this out with a friend:
111 x 18 29 X 111 Thereisacarryin this problem!
254 x 111 111 X 602

Answers: 1 219, 28194, 66822
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