INTRO TO FACTORS

IN THE NEXT FEW PAGES WE ARE
GOING TO TALK ABOUT FACTORS.

THERE'S ACTUALLY TWO WAYS TO LOOK AT
FACTORS. ONE INVOLVES DIVISION AND
THE OTHER MULTIPLICATION.

ANSWERS - PAGE 1

DON'T FORGET, MULTIPLICATION AND DIVISION ARE RELATED. THEY
ARE OPPOSITES OF EACH OTHER, BUT THEY ARE A FAMILY.

IGETIT.2X3=6,BUT

WHAT MAX IS TRYING TO SAY IS IF YOU TAKE
THREE NUMBERS LIKE: 2, 3, AND 6, YOU CAN
MAKE A MULTIPLICATION AND DIVISION FAMILY.
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LET'S GET BACK TO FACTORS. A FACTOR IS A WHOLE NUMBER
MULTIPLIED BY ANOTHER WHOLE NUMBER TO FIND A PRODUCT.

WOW, ANOTHER CONFUSING MATH DEFINITION.
| THINK YOU NEED TO TELL US IN A SIMPLER
WAY...MAYBE AN EXAMPLE WILL HELP.

3

'YOU KNOW, POE, THAT DOES
SOUND A LOT EASIER THAN
THE OTHER DEFINITION. SO A
FACTOR IS ASKING, WHAT CAN
WE DIVIDE THE NUMBER BY?

FINDING FACTORS

ON THIS PAGE, YOU NEED TO FIND AT LEAST
FOUR FACTORS FOR EACH NUMBER. CHECK
OUT THIS EXAMPLE BEFORE YOU BEGIN.

WAIT A SECOND, BUT
WE KNOW THAT DIVISION
IS THE OPPOSITE OF
MULTIPLICATION. SO...WE
COULD ALSO JUST ASK,
"WHAT CAN WE DIVIDE
SIXBY?"

FACTORS
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IF YOU THINK ABOUT IT THERE ARE TWO
/OTHER FACTORS OF 6. HOW ABOUT:
6+6=1AND6+ 1=6.

ANSWERS - PAGE 2
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FOUR FACTORS OF 8. EACTORS

FACTORS

< |2|= 4 OR 2 X 4 8
4= 2 8 X 1 8
=~ |8 1

= |1|= 8

USE MULTIPLICATION OR DIVISION TO FIND AT LEAST FOUR FACTORS FOR EACH NUMBER.

1. FACTORSOF 10 ? 2. FACTORSOF 14 ? 3. FACTORSOF 15 ?
1,2,5,10 1,2,7,14 1,3,5,15

4. FACTORSOF 21 ? 5.  FACTORSOF 18 ? 6. FACTORSOF 20 ?
1,3,7,21 1,2,38,6,9, 18 1,2,4,5,10,20

7. FACTORSOF 30 ? 8. FACTORSOF 24 ? 9. FACTORSOF 36 ?

1,2,3,5,6,10,15,30

1,2,3,4,6,8,12,24

1,2,3,4,6,9,12, 18,36

10. FACTORSOF 28 ? 11. FACTORSOF 22 ? 12. FACTORSOF 12 ?
1,2,4,7,14,28 1,2,11,22 1,2,38,4,6,12
13. FACTORSOF 64 ? 14. FACTORSOF 42 ? 15. FACTORSOF 60 ?

1,2,4,8,16,32,64

1,2,3,6,7,14,21,42

1,2,3,4,5,6,10, 12,
15, 20, 30, 60

COMMON FACTORS

SOMETIMES YOU'LL NEED TO FIND A COMMON FACTOR
OF TWO OR MORE NUMBERS. THIS IS VERY IMPORTANT
TO KNOW WHEN YOU SIMPLIFY FRACTIONS.

ANSWERS - PAGE 3

THE WORD, COMMON, MEANS THE SAME. IF YOU NEED
TO FIND A COMMON FACTOR YOU ARE LOOKING FOR A
FACTOR THAT THE NUMBERS HAVE THE SAME.

CHECK OUT THIS EXAMPLE. DO YOU SEE THE
FACTORS OF 12 AND 20?

12:1,12,6,2,3,4

20:1,2,4,5,10, 20
DO YOU SEE WHAT THEY HAVE IN COMMON?

FIND AT LEAST THREE COMMON
FACTORS OF 12 AND 20.

12+ 1= 12«—>20 % [1]= 20

12 = |12|= 1 20 2|2 |= 10
12 AND 20 HAVE 12 <16 2 / 20 < |4 5
1,2, AND 4 AS 12=]2]= 6 20 = |5 4
COMMON N N =
FACTORS. 12 = (3 |= 4 20 = |10 = 2

12+ |4 3 20 + |20 = 1

ANSWER: 1, 2, AND 4

FIND AT LEAST THREE COMMON FACTORS FOR EACH SET OF NUMBERS.

1. COMMONFACTORSOF 8 & 12 ? 2. COMMONFACTORSOF 10 & 20 ?
1,24 1,2,5
3. COMMONFACTORSOF 16 & 4 ? 4. COMMONFACTORSOF 9 & 27 ?
1,24 1,39
5. COMMONFACTORSOF 24 & 18 ? 6. COMMONFACTORSOF 42 & 21 ?
1,2,3,6 1,3,7,21
7. COMMONFACTORSOF 30 & 36 ? 8. COMMONFACTORSOF 64 & 40 ?
1,2,3,6 1,248
9. COMMONFACTORSOF 54 & 45 ? 10. COMMONFACTORSOF 44 & 66 ?

1,39 1,2,11,22

ANSWERS - PAGE 4

FIND THE GREATEST COMMON
FACTOR OF 9 AND 15.

GREATEST COMMON FACTOR (GCF)

SO HOW'S IT GOING? THE NEXT STEP TO
FACTORS IS FINDING THE GREATEST
COMMON FACTOR OF TWO NUMBERS.

'WHEN SOMEONE ASK FOR THE
GREATEST COMMON FACTOR ALL

THEY WANT TO KNOW IS WHAT IS THE
BIGGEST FACTOR THEY HAVE THE SAME.

CHECK OUT THIS EXAMPLE. YOU DO THE
SAME THING AS THE PREVIOUS PAGE,
EXCEPT YOU ARE TRYING TO FIND THE
LARGEST FACTOR THEY HAVE IN COMMON.

153 (1[=15«—> 9 +[1]|= 9
15+ (3= 5%+ 9 < |3|= 3
15~ (5[= 3 9 T |9|=1
15% 15 = 1 9 AND 15 HAVE 1 AND 3 AS

COMMON FACTORS, BUT
'WHICH ONE IS THE GCF?

FIND THE GREATEST COMMON FACTOR FOR EACH SET OF NUMBERS.

1 WHATISTHEGCFOF 6 & 14 ? 2. WHATISTHEGCFOF 16 & 24 ?
3. WHATISTHEGCFOF 21 & 7 ? 4. WHATISTHEGCFOF 15 & 20 ?

5. WHATISTHEGCFOF 32 & 16 ? 6. WHAT ISTHE GCFOF 27 & 18 ?
7. WHATISTHEGCFOF 36 & 42 ? 8. WHAT ISTHE GCFOF 44 & 20 ?
9. WHATISTHEGCFOF 39 & 26 ? 10. WHATISTHEGCFOF 54 & 72 ?




DIVISIBILITY RULES ANSWERS - PAGE 5

BEFORE WE MOVE ON, WE WANTED TO
SHOW YOU SOME SIMPLE DIVISIBILITY
RULES THAT WILL HELP YOU FACTOR.

BELOW ARE THREE SIMPLE TRICKS
THAT WILL TELL YOU WHETHER OR NOT
'YOU CAN DIVIDE A NUMBER BY 2, 3, OR 5.

'YOU CAN DIVIDE ANY EVEN
NUMBER BY 2.

SO,
2,4,6,8,10,12, 14, 16, 18,

20, 22, AND SO ON, CAN BE
DIVIDED BY 2.

¥ s ®
. _ ANY NUMBER ENDING INAOOR 5
\j’ = "3¢ CAN BE DIVIDED BY 5.
=
N so,
v D - -‘- 5,10, 15, 20, 25, 30, 35, 40, 50, AND

SO ON, CAN BE DIVIDED BY 5.

IF YOU ADD THE DIGITS OF A NUMBER
/AND CAN DIVIDE IT BY 3, THEN YOU CAN - \Z
DIVIDE THE ACTUAL NUMBER BY 3. W Y
EXAMPLE: }@,
207=2+0+7=9. SINCE YOU CAN DIVIDE §

\%

9 BY 3, YOU CAN DIVIDE 207 BY 3.

CAN THESE NUMBERS BE DIVIDED BY 2, 3, OR 5?

RELPFUL EXAMPLE

2 —> 40ENDSINAO, SO YOU KNOW IT'S EVEN. — 40 < = 20
3 —> ADD 40's DIGITS, 4 +0=4 YOU CAN'T DIVIDE 4 BY 3. — NO
5 — 40ENDSINAO. — 40

THESE THREE RULES ARE VERY

- = 8
2AND5 ARE FACTORS OF 40. IMPORTANT, BECAUSE MOST NUMBERS @
W

CAN BE DIVIDED BY 2, 3, OR 5.

1, 2, —

2,3 ARE FACTORS OF 54. 3 IS A FACTOR OF 87.
3. 4.

3,5 ARE FACTORS OF 75. 2,3 ARE FACTORS OF 48.
5. 6.

2,3 ARE FACTORS OF 96. 2,5 ARE FACTORS OF 80.
7. 8.

5 IS AFACTOR OF 95. 2,3 ARE FACTORS OF 72.

PRIME NUMBERS ANSWERS - PAGE 6

THE NEXT TOPIC WE NEED TO
DISCUSS IS PRIME NUMBERS.

HOLD ON, LET ME LOOK THAT
UP...A PRIME NUMBER IS A

NUMBER THAT HAS EXACTLY
TWO FACTORS: 1 AND ITSELF.

HUH, | THINK WE CAN MAKE AN EASIER DEFINITION THAN THAT.
HOW ABOUT...A PRIME NUMBER IS A NUMBER THAT CAN NOT
BE DIVIDED BY ANOTHER NUMBER AND MADE SMALLER .

EXAMPLES OF PRIME NUMBERS
= 1 = 2
+ 2 =1

| GET IT. THE NUMBER TWO CAN ONLY BE DIVIDED BY
1OR 2. IF YOU DIVIDE BY ONE YOU STILL GET TWO, SO
THE NUMBER IS THE SAME. YOU ALSO SAID IT HAS TO
BE ANOTHER NUMBER, SO DIVIDING BY TWO DOES NOT
COUNT. THE SAME THING HAPPENS WITH 3 AND 5.

CHECK THESE TWO PROBLEMS OUT. DO YOU
SEE WHICH ONE IS A PRIME NUMBER? 13 ONLY HAS
TWO FACTORS.

13+ 1 =13
13+ 13 = 1
| KNOW. 9 CAN BE DIVIDED BY THREE

AND MADE SMALLER, SO IT'S NOT A
PRIME NUMBER. 13 CAN NOT BE DIVIDED
BY ANOTHER NUMBER AND MADE

SMALLER. 13 IS THE PRIME NUMBER.
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THAT'S TOTALLY CORRECT.
LET'S SEE IF YOU GET IT.

TRY THE PROBLEMS BELOW
ON YOUR OWN.

WRITE YES IF THE NUMBER IS A PRIME NUMBER OR NO IF IT IS NOT.

1.

CIRCLE ALL THE PRIME NUMBERS. USE THE 2, 3, AND 5 RULES FROM THE PREVIOUS PAGE TO HELP.
Q4D I N 12D U B 16BN 1 2D 425 %7 8PN
@D3 33335 3GD3WB 39 A D@D 4 45 46ED48 49 50 51 52 ()54 55 5 57 58 G 60
@62 63 64 65 66@D 68 69 0D 72T 74 75 76 77 8T 80 81 828 84 85 85 67 836D %

FACTOR TREES
S

ANSWERS - PAGE 7

SOMETIMES YOU'LL NEED TO
}" FIND THE PRIME FACTORS OF A
NUMBER. WE CAN USE WHAT IS
CALLED A FACTOR TREE TO
FIND THEM.

A FACTOR TREE IS A CHART
OR PICTURE THAT USES
MULTIPLICATION TO SHOW
THE PRIME FACTORS OF A
NUMBER.

N

FIND THE PRIME FACTORS OF 12.

12 —

ASK YOURSELF,
"WHAT TIMES WHAT
WILL EQUAL 122"

31S A PRIME
NUMBER, SO WE
STOP THERE AND
CIRCLE IT.

ANSWERS:
3X4=12,2X6=12,
AND 1 X 12 =12,

THE 2'S ARE PRIME
NUMBERS, SO WE STOP
THERE AND CIRCLE THEM

N\

w -
Y << DO YOU SEE WHY IT WOULD BE SILLY
‘C&' ﬁTO USE 1 X 12 ON THIS PROBLEM?
USE THE DIAGRAMS TO FIND THE PRIME FACTORS OF EACH NUMBER.
WAYS OF SOLVING MAY VARY
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20= 2X2X5 35= 7X5 42 = 2X3X7 22= 2X11

MAKE YOUR OWN FACTOR TREE TO FIND THE PRIME FACTORS OF EACH NUMBER.
WAYS OF SOLVING MAY VARY

5. 48 6. 60 7. 96
T 6 x 8 6 X 10 8 X 12
B 4 x 12 5 X 12 6 X 16
F 3 X 16 4 X 15 4 X 24
s
$ 2 x 2 2 X 30 2 X 48
E
P
48 = 2X2X2X2X3 60 = 2X2X3X5 96 = 2X2X2X2X2X3

CHECK FOR UNDERSTANDING

WELL THAT'S IT. | HOPE
WE HELPED A BIT.

ANSWERS - PAGE 8

BEFORE YOU GO,
ANSWER THE PROBLEMS
BELOW TO MAKE SURE
YOU GOT IT!

USE MULTIPLICATION OR DIVISION TO FIND AT LEAST FOUR FACTORS FOR EACH NUMBER.
1. FACTORSOF 50 ? 2. FACTORSOF 64 ? 3. FACTORSOF 78 ?
1,2,5,25,50

1,2,4,8,16,32,64 1,2,3,6,18, 26,39, 78

FIND AT LEAST THREE COMMON FACTORS FOR EACH SET OF NUMBERS.

4. COMMONFACTORSOF 42 & 36 ? 5. COMMONFACTORSOF 60 & 80 ?

1,236 1,2,10,20

FIND THE GREATEST COMMON FACTOR FOR EACH SET OF NUMBERS.

6. WHATISTHEGCFOF 24 & 32 ? 7. WHATISTHEGCFOF 28 & 42 ?

8 14
CAN THESE NUMBERS BE DIVIDED BY 2, 3, OR 5?

3,5 ARE FACTORS OF 135. 2,3 ARE FACTORS OF 102.

MAKE YOUR OWN FACTOR TREE TO FIND THE PRIME FACTORS OF EACH NUMBER.

10. 99 11. 112 12. 210
T o9 x 1 8 X 14 10 X 21
B 3 x 33 7 X 16 7 X 30
2 5 X 42
s 4 X 28
g 3 X 70
1S5 2 X 56 2 X 105

99=_ 3X3X11 112=_2X2X2X2X7 210= _2X3X5X7




