4. [Fraction +,-]

Skill 4.1 Adding fractions with the same denominator (1). EE

e Add the numerators (top numbers of the fractions).
* Do not change the denominators.
e Simplify the resulting fraction and/or change it to a mixed number if necessary.

To simplify a fraction To change an improper To change a mixed number
fraction to a mixed number | to an improper fraction

Hint: If the numbers are MIXED NUMBER

both even then you can start @

proper
with dividing by 2 g IMPROPER FRACTION 3@
..denominator

(even) - :
@ * Divide the numerator by | =  Multiply the whole

NYdenominator the denominator. number by the
(even) 7 7.3292 inder 1 denominator and then
7 = {+9=cremainder add the result to the

e Divide both the numerator 3
. _ numerator.
and the denominator by | «  Write the result as the o
the same number. whole number and the (3—/+ 3x5+2=17
4 +2 2+2 1 remainder over the X2
16., 8.5 4 denominator. e Rewrite the total over
7 1 the denominator.
—=7+3=2= 5 17
32 -2
5 5
1.2 1.2 Add the top
% 55 A gt [ -
1+2 ® L o _ @
= ——= 9 9 9
9
3+3 .w =
" 9:3 30 _ 1
9 3
1
3

_3+2 3 5 3 3 3 B
..... 8 s 8
11 11 9 9 13 13
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Skill 4.1 Adding fractions with the same denominator (2). EE
5. 6 4 4 5
4+ = hY —+—= i 4+ - =
9 7 7 ) 5 5 ) 9
_ 11 Change to _8 _
- 7 mixed number - g -
=11+7 = 14 =8+5 = = =
......................................... {
]) E + 1 = k) E 1_0 = |) 1_3 + E =
11 11 17 17 15 15
1 1 2 3
m) —+== n —+—= 0) —+—=
6 6 10 10
_27¢ _ [T 5 _ _ _
62 3 10 .
p) £+i— q) i+£— ) i+i—
12 12 15 15 10 10
S) §+§— t) Z+1— u) §+——
44 8 8 6
_6 _ 27 1 _87° 1 - - =
s oAt T AT | T T
V) —+§: W) —+—= X) E+E_
7 18 18
11 9 7 7 11 7
y) —+—= zZ) —+—= 2Z) —+—=
10 10 12 12 15 15
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Skill 4.2 Subtracting fractions with the same denominator. EIE
e Subtract the numerators (top numbers of the fractions).
* Do not change the denominators.
*  Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 31)
5 1 5 1 Subtract the top
Q 575 A. g‘g= [/
5-1 ®@ _ o0 _ @
= — = 6 6 6
X
4+ 2 =
62 4 - 2
6 3
2
3
4 2 Subtract the top 7 4 8 4
3) g'g= o) 55" ) 579"
_4-2 _[ 2 _ _ _
[T e e -
£_£= e) 1_9_£= f) E_g=
9 9 10 10 7 7
_ 1_3 Change to _
- 9 mixed number -
......................................... 9
) 8 _2_ h) r_5_ i) 5 1_
9 9_ 12 12 8 8
0
. 11 5 13 10 11 7
IS k) —=-To= D
18 18 15 15 16 16
17 2 15 5 19 5
m) ———= n ——= 0) ———=
5 5 8 8 12 12
_157_ 8 _ _ . _
5.1 = = = = = =
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Skill 4.3

Add the whole numbers first.
Add the numerators (top numbers of the fractions).

* Do not change the denominators.

Adding mixed numbers with the same denominator.

»  Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 31)
4 4 — 4 4 — Add the top
Q 15+ A 11 e < ) GBI R-
4 4
1— + 1—=
5 5
8 Change to
248 -DR-ER
3 2 + §
S DERw
= 3E 32
5 5
/+\«
a) 25+33: by 2%+1%= ) 1= +al =
7 7 numbers 9 9 11 11
6
=5+— = 5§ = = = =
__________ [ B
+
<R
d) 1E+1§: ) 21+3i: ) 2£+1i:
6 6 10 10 12 12
6
=2+ — = =
6
=2+1 = = = = =
+
/BN
9) 22+13-= hy 22427- ) 32458~
7 9 9 10 10
8 Change to
=3+ 7 = =
=3+1= = = = = =
+
CH
)] 1§+21: k) 2§+3§: ) 3£+2E):
8 8 6 6 12 12
10
=3+ = = =
8
272
=3+ 15 = =
+2
1
=3+1= = = = = =
_____________ A
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Skill 4.4

* Change mixed numbers to improper fractions before subtracting.
e  Subtract the numerators.
* Do not change the denominators.

*  Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 31)

Subtracting mixed numbers with the same denominator (1). B B

(see skill 4.1, page 31)

3 .5 3 5) Change to 3 3x8+3 27
Q 3glg- A 35~ 1 == aprpr i) T8 8
15 _Ix 8+5 _ E
_ 27 13 /Subtract the top 8 8 8
8 8 numbers only
_ E _Change to 27 13
8 mixed number ) - 8
- GO
= 19 E 3 1§
8 +2 8 8
s (BB
4 1>
a) 3--1%_ by 52-29_ FENPLA
5 5 7 7 11 11
16 9 Subtract the top
= E - g numbers only =
D 5 0 e,
d) 4l_12_ &) 4> _2>_ 5/ _3l_
8 8 12 12 9 9
_39_1 _
= 3 3 =
26 Change to
= E mixed number =
..... 2_2
=3 g » = = = =
g 4225 n 3317 PERPA
9 9 8 8 10 10
page 35 www.mathsmate.co.nz © Maths Mate 5.2/6.1 Skill Builder 4




Skill 4.4

*  Subtract the whole numbers first.
e Subtract the numerators.
* Do not change the denominators.
*  Simplify the resulting fraction if necessary. (see skill 4.1, page 31)
Hint: For subtractions you may need to convert 1 to an equivalent fraction.

Subtracting mixed numbers with the same denominator (2).

Example:  (Twhoeardo— (1 = (5 = 2 —Gumeretr - enominair>
/2N
Q 3§—1§= A 3§—1§= 3-1=2and E—E=?
8 8 8 8 8 8
— 24 § _ E E can not be subtracted from g and
1\8 2 5 give a positive answer, so borrow a 1
=1+1+§_§ from the 2.
=1++§_§ 1=~ (see hint)
280 8,3 _8+3_11
=1+ E - g 8 8 8
6 +2 11 11-5 6
-1y 878 8 8
8 +2
1. 3 Simplify.
4
3
=1=
4
7N
) 5L-3%- K a1l ) 32l
8 8 12 12 15 15
.71 _ _
.......... 8
+2
.......... R
3
.......... A e 4
TN
my §1 33, B ali2. 0 3L 18.
4 4 3 3 15 15
TN
1
=1+1+-- 3 = =
___________ T S
1
=1 + +- = 3 = =
B
2 +2
4 +2
1
=1+= = = = = =
2
page 36 www.mathsmate.co.nz © Maths Mate 5.2/6.1 Skill Builder 4




Skill 4.5 5

* Change the mixed number to an improper fraction before subtracting. (see skill 4.1, page 31)

*  Write the whole number as an improper fraction with the same denominator as the mixed
number.

e Subtract the numerators.

* Do not change the denominators.

*  Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 31)

2 2 Change to . 3
Q. 3—1§= A. 3—15 = 3 can be written as: 7

Subtracting a mixed number from a whole number (1). B

3 11 3 27 2 1x9+2 11
————— ZoZand 15205
1 9 9 9 9 9
27 11 Subtract the top
= ?_3 numbers only HI - HI =
27 11
_ 16 Change to E - 3
- E mixed number
7 =
=1- 16 7
9 i 1=
a) 2-2- b) 3_g= ) 2-3.

_2.2 _ _
L,
14 2 Subtract the top

= 7 - 7 numbers only = =

_L2 -[ 45 _ _ - -
e, 7,

d) 2-2- &) 6-°- H 4>
13 8 12
1 3 . 5
4-2—= h) 5-1-= | 7-3—=
9) 5 ) - ) g
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Skill 4.5

e Subtract the whole numbers first.
e Borrow 1 from the whole number and write it as a fraction with the same denominator.

e  Subtract the numerators.

* Do not change the denominators.

Subtracting a mixed number from a whole number (2). B

Q. 3—1§= A. 2-§= 3-1=2and2=1+1
=1+1- 2 1= 2
v 9 9
-1+ _E 9.2_9-2 7
9 9 9 9
=1+ Z
9
7
=1—
9
) 5-§= k) 2—§1= ) 6—$=
_441-2 -
.3
_443_2 _
.................... S
=4 + i = 41 = = =
.......... 3 |3
1 7 7
m) 4-—-= n) 3-—-= 0) 5-—=
) 2 ) 8 ) 10
3 3 5
3-1== 5-3>= N 4-1>-=
P) c a) 3 ) 5
3
= 2 —_—— =
P\S .............................................................................................................................................................................
_1+1-3 _
| 5
_1,5.3 _
.................... D
2
.......... D
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Skill 4.6 Adding fractions with different denominators - one B
denominator divides evenly into the other denominator (1).

* Find the lowest common denominator of the fractions, which is the Lowest Common Multiple
(LCM) of the denominators. In this case the LCM is the largest denominator.

* Change the fractions to equivalent fractions with the lowest common denominator.

* Add the fractions with the same denominators. (see skill 4.1, page 31)

*  Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 31)

Hint: If unsure which is the LCM of the denominators, use their product as the common
denominator.

Examples:
x 3 +2
E+ 1 = > +§ = 8 = 4 = 1E (LCM of 6 and 2 is 6, because 2 divides evenly into 6)
6 2«3 6 6 6:2 3 3
OR

+4
5,110 6 16 —ﬂ—ll (common denominator of 6 and 2is 6 x 2 = 12)

—+ = + = = =
6 2 12 12 12.4 3 3

To find the Lowest Common Multiple (LCM) of two numbers

e Write in ascending order some multiples of the smaller number first.
~»  Write in ascending order some multiples of the bigger number and stop when you find a
: multiple that appears in the first list = Lowest Common Multiple (LCM).
Hint: The lowest common multiple is the smallest number that the two numbers divide into.

77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

' LCM when one number divides evenly into LCM when the numbers have
the other number NO common factors other than 1

5 15 2 3
e L i 53

1 0 stop
45 | 3

20 60 8 12

Hint: LCM is the largest number. Hint: LCM is the product of the numbers.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

To find equivalent fractions

same
area
shaded
l _ 2 _ § _ A‘ different numerators
2 B 4 n 6 B 8  \and denominators
same value
equivalent fractions)

Equivalent fractions have the same value.
Equivalent fractions are formed by multiplying the numerator and denominator by the
same number.
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Skill 4.6

Adding fractions with different denominators - one 2|
denominator divides evenly into the other denominator (
1.3_ [CM of 4 and 8 1.3 Use 4 x 8 = 32 as the
Q. Z+__ OR A Z+§ common denominator
_1x2 1x2re 1x8 3x4 1x87€
i = > =— +-—
4x2 because8+4=2‘> 4y 8xa4 because32+4:8
_2+3 _8+12 §x4:12
8 numbers only 32 because 32 = 8 = 43
_2 = 207 Simpiiy)
8 32 -4
5
8
a) La+= b) 2+42= o) 1i3-
10 20 is 20 7 21 6 12
72 3
= — +— = =
10x2 20
_14+3 _ _ _ _ _
=3 = = = = =
1 3_ LCM of 5 and 10 2 _ _
Q) S+o= e 2+2- fp 2.l
1%% 3
Z 4+ = = =
5x2 10
2+3 Add the top — —
- 10 numbers only - -
5_5 .............................................................................................................................................................................
_E+5 = = = = =
g) §+_— ﬂ+l— |) l+i
4 5 10 5 20
. 3 11 3 3 2 1
) Ses == ) S+=
4 12 10 50 3 12
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Skill 4.7

denominatorsis 1 (e.g. 2 and 3, 5 and 6).

Adding fractions with different denominators - the HCF of the

¢  Find the lowest common denominator of the fractions, which is the Lowest Common
Multiple (LCM) of the denominators. In this case the LCM is the product of the

denominators.

(see skill 4.6, page 39)

* Change the fractions to equivalent fractions with the lowest common denominator.

¢ Add the fractions with the same denominators.

(see skill 4.1, page 31)

«  Simplify the resulting fraction and/or change it to a mixed number if necessary.

(see skill 4.1, page 31)

1.1 1.1 x3=3 x2=2
Q. Z+-= A T4i= LCMoil;26and3 1 1 3
2 3 because 6 + 2= 3 because 6 + 3= 2
- _ 1x3 1x2 Multiply the numerator
Multlply the numerator - E E and denominator by 2
and denominator by 3 x3 x2
_3+2 Add the top
- 6 numbers only
5
6
a) 2+1i- by 142 = ) 242
5 8 540 3 10 3 11
1%4 3*3
3 X 4 4 x 3
— 4+9 Add the top — —
12 numbers only
_ 13 _ _ _ _ _
12
g) —+== h) —+== i) =+=-=
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Skill 4.8  Adding fractions with different denominators - the
denominators have common factors = 1.

*  Find the lowest common denominator of the fractions, which is the Lowest Common
Multiple (LCM) of the denominators. (see skill 4.6, page 39)

* Change the fractions to equivalent fractions with the lowest common denominator.

* Add the fractions with the same denominators. (see skill 4.1, page 31)

Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 31)

Hint: If unsure which is the LCM of the denominators, use their product as the common

denominator.
11 11 LCMof4and6 Use4 x 6 = 24asthe
Q. Z+g= Z E OR A _+_ commondenomlnator
1 x ><3 3 1x6 ><4 1x6 6
B sz ExZ because12+4=3\> - 4x6+€x4 becausez4+4-=(;>
_3+2 1x2-2 _6+4 1xa-4
12 because 12 + 0 - 2‘> 24 because 24 +0 - 4\>
5 10+2
_ > _ 2
12 24+2
~ 5
12
5 1 LCM of 6 and 8 1 3
a) €+§= b) —+—0= C) —+—5=
x 4 x 3
_ _5 + E Add the top - =
6«4 84«3 numbers only
3 20 + 3 3 23 3 3 a 3
= >4 ﬂ = = = =
1 2 1 2 [CM of 10 and 25 3 4
d —+=-= —+—= f) —+—=
) 12 9 ) 10 25 Is 50 ) 10 15
3 5 3 5 3 7
— 4 — = h — 4 — = | —t — =
9 10 6 ) 4 6 ) 8 10
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Skill 4.9  Subtracting fractions with different denominators - one B
denominator divides evenly into the other denominator.

*  Find the lowest common denominator of the fractions, which is the Lowest Common
Multiple (LCM) of the denominators. In this case the LCM is the largest denominator.
(see skill 4.6, page 39)

* Change the fractions to equivalent fractions with the lowest common denominator.

e Subtract the fractions with the same denominators. (see skill 4.2, page 33)

*  Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 31)

Hint: If unsure which is the LCM of the denominators, use their product as the common

denominator.
2 4 2 4
—_——— = A _——— =
Q 3 9 3 9

2)(3 4 2x3=6 2><9=18
Multiply the numerator\ = 5 - 5 because 9 + 3 = 33 =
and denominator by 3 X
6

LCM of 3and 9 OR A g_f_ Use 3 x 9 = 27 as the
is9 "3 9 - common denominator
2
3 3
3=12
_6-4 Subtract the top _18-12 4 »>
a 9 numbers only - 27 because 27 + 9 =3

because 27 + 3. 9\>

2 6 *3 .m
9 7.3
_ 2
9

_ E ) E Subtract the top _ _
T4, 2_ 8 numbers only = -
) 6_]_ _ ............ 5 ........ ) _ ....................... ) _ .......................
[ TN N - T N SR
d) 1 1_ e) 1 2 _ ) 1.1
5 15 25 12 2
3 1 1 4 1
9) 4 20 ) 24 ) 18 9
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Skill 4.10  Subtracting fractions with different denominators - the HCF of
the denominatorsis 1 (e.g. 2 and 3, 5 and 6).

*  Find the lowest common denominator of the fractions, which is the Lowest Common
Multiple (LCM) of the denominators. In this case the LCM is the product of the
denominators. (see skill 4.6, page 39)

* Change the fractions to equivalent fractions with the lowest common denominator.

e  Subtract the fractions with the same denominators. (see skill 4.2, page 33)

*  Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 31)

11 11 LCMof3and5 1x5=5 1x3-3
Q575 O 30) 5.
because 15+3=5 because 15 +5=3
x5 x 3 X
Multiply the numerator = 1 E
and denominator by 5 3x5 5x3 and denominator by 3
_ 5-3 Subtract the top
N 15 numbers only
2
15
3 1 LCM of 8 and 5 31 31
) 5oy 0 - ) 55"
3x5 1><8
"85 550 e e
_15-8 _[ 7 _ _ _ _
i S 40 | i e
g 2.5_ o 2.1 n 7.1
3 8 3 4 9 2
2 2 6 1 LCM of 7 and 2 N 21
9) 5 7 ) 7 2 Is 14 ) 5 4
. 4 3 7 2 9 2
S 2. k) ——Z- ) Z_2_
) 7 8 ) 10 3 ) 11 3
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Skill 4.11

Subtracting fractions with different denominators - the
denominators have common factors = 1.

* Find the lowest common denominator of the fractions, which is the Lowest Common
Multiple (LCM) of the denominators. (see skill 4.6, page 39)
* Change the fractions to equivalent fractions with the lowest common denominator.
e  Subtract the fractions with the same denominators. (see skill 4.2, page 33)
*  Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 31)
Hint: If unsure which is the LCM of the denominators, use their product as the common
denominator.
3 1 3 1 LCM of 8 and 6 3 1 Use 8 x 6 = 48 as the
Q 55" A 55" OR A g-¢-
3x3 1x4 3x3=9 3><6 1x8 3><6=18
=§x3_gx4 because24+8=3\> =§x6_6x8 because48+8=5\>
_9-4 1x4-@ _18-8 1x8=8
24 beacuse 24 + 6 _ 4‘> 48 because 48 + 6 _ 8‘>
5 102 Simpliy)
Y C48.2
5
24
a 2 3. by S_L1_ o) S 4.
10 4 is 20 8 10 10 15
_ ix ? §x ° Subtract the top _
~ 10, 2_ A, numbers only -
) 18—15_ ............ 3 ........ ) _ ....................... ) _ .......................
_______ 20 ....l2
4 5 3 1 LCM of 8 and 12 5 4
0 3. 021 ) S4
) 31 ) 3712 Is 24 ) 9B
4 1 3 5 . 3 1
—_—— = h —_— = | —_——— =
g)156 )1025 )106
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Skill 4.12

*  Find the lowest common denominator of the fractions, which is the Lowest Common Multiple
(LCM) of the denominators. (see skills 4.6 to 4.11, pages 39 to 45)

* Change the fractions to equivalent fractions with the lowest common denominator.

* Add and/or subtract the fractions with the same denominators.
(see skills 4.1, page 31 and 4.2, page 33)

*  Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 31)

Adding and subtracting fractions with different denominators.

Q 3 1+ 3 3 1+ 3 20 is the lowest common
Lo+ = ———+_—= [ w
5 4 20 > 4 20 denominator.
_ 3 + 1 5+ 3 5 divides into 20 four times.
544 445 20 Multiply the numerator and
_12-5+3 denominator ofgby 4,
20 4 divides into 20 five times.
_ 10+ 10 Multiply the numerator and
20 - 10 denominator of 1 by 5.
= } 20 divides into 20 once.
2

Leave 3 unchanged.
20

a) 1+§_l=b) l+l_1= c) §_E+i=
2 8 4 1S 8 16 2 6 2 12
1 x 4 3 1 x 2
- Ex4+ g - sz Add and subtract =
.................................... —-A\_numerators On|y
_4+8-2 _[ 5 _ _ _ _
........ 8 e 8

ay 1,13 (owersads), 216 n 31,1
2°3 5 15 30 3°2 7 5 2 9
7 5 1 7 2 1 6 1 1
9) —+-——-—-= hy —-Z4+>-= ) —-Z-= =
11 22 2 10 5 2 7 2 14
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Skill 4.13  Adding or subtracting mixed numbers with different
denominators.

e Add or subtract the whole numbers first.

* Add or subtract the fractions by finding the common denominator.
(see skills 4.6 to 4.11, pages 39 to 45)

1 .2
Q. 1§+1§ = A, 1+1=2 Add whole numbers.
1 + 2 15 is the lowest common denominator.
5 3 5 divides into 15 three times.
1x 3+ 2%5 Multiply the numerator and denominator
=T a 1
5x3 3xs of - by 3.
3+10 >
= 3 divides into 15 five times.
15 Multiply the numerator and denominator
- 13 of 2 by 5.
15 3
_ 13 13
T 15 715
- numbers
a) 11:22-3% 0 by 23423 . o) 1°411.
6 9 4 10 8 10
L+
69 is 18 = =
T T
= — + —_ = = — = =
83 0 k2 8 B e e
=3+ - = e = = = =
18 18
1 .1 2 .1 4 1 LCM of 7 and 3
d) 1Z+1- &) 15+1-- f 12 1—=
) 5 + 3 ) 5 + 5 ) 7 + 3 is 21
5 .1 3 .1 . 5 .2
2—-1== h) 4--1-= | 3—-1-=
9) 7 2 ) 4 3 ) 6 3
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