1.

Skill 4.1

Simplifying a fraction

Hint: If the numbers are
both even then you can start
with dividing by 2.

numerator
@ (even)
@ denominator
(even)

e Divide both the numerator
and the denominator by
the same number.

672331
12.2 6.3 2

[Fraction +,—]

Adding fractions with the same denominator (1).

Changing an improper
fraction to a mixed number

5 IMPROPER FRACTION

e Divide the numerator by
the denominator.
g =8 +5=1 remainder 3

e Write the result as the
whole number and the
remainder over the
denominator.
5 5

w

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

continues on page 30
FE
Changing a mixed number
to an improper fraction
MIXED NUMBER

proper
whole fracuon
umber

e  Multiply the whole number
by the denominator and
then add the result to the

numerator.

(2§‘+ 2% 4+3=11
4/

X

e Rewrite the total over the

denominator.
3 11

po= L
4 4

1 2_ I 2 Addrhetop
Q. g 575 ams ) B -
1+2 _ ® . @ _ ©
== 9 9 9
9
3% _(Smpiy) =
T 9.3 3 _ 1
9 3
B 1
3
2 Add the top 1
_3+2 _ 5 _ _ _ _
............................ 8
q .4 e) 242 ) L2
11 11 13 13
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Skill 4.1
5 6
g) ;+7—

11 Change to
- 7 mixed number

i) £+l_
11 11
1 1
m) —+-—=
6 6 _(Simpiify)
2+2 1
_.‘?.:? ............ _ 3
p) i+i_
12 12

3 3
VY G
B 6 B £+2_ 1
4 4‘@
11 9
V) —+—=
10 10

Adding fractions with the same denominator (2).

=J
A

+
(RN

Nl | A

kY —+—=

Q) —+—=

www.mathsmate.net

continued from page 29

EE

i) —+—=
|) E+£:
15 15
0) —+—=
r) i+i—
10 10
u —+==
11 7
X) —+—=
15 15
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Skill 4.2 Subtracting fractions with the same denominator. EE

e Subtract the numerators (top numbers of the fractions).
e Don’t change the denominators.

e Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 29)

5 1 5 1 Subtract the top
0. 2-1- ) [T -

5—1 ®© _ o _ @
_ 2T 6 6 6
’
4+2 =
" G- 4 _ 2
6 3
_2
3
4 2 Subtract the top 7 8 4
a) g_gz b) ——=- ) S-5=
_4-2  _ 2 _ _ _ _
5 5
g 74 o 19 2_ o 182
9 9 10 10 7 7
_]3 Change to _ _
- 3 mixed number - -
=13+9 =| 14 = = = =
............................ 9
0 55 " ) 55
)9 i)
_543 = = = = =
\ 11 5 13 10 11 7
oo SRS y -l
18 18 15 15 16 16
m) 1_7_22 n) 1_5_2— o) g_i:
5 5 8 8 12 12
_ 15773 _ _
5.5 1 B a B B - B
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Skill 4.3 Adding mixed numbers with the same denominator. B

Add the whole numbers first.
Add the numerators (top numbers of the fractions).
Don’t change the denominators.

Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 29)

4 4 4 4
o - v A6 OR-
5 5 5 5 numbers only =
A
5 5
8 Change to
o) L) = DR ED

8
3 2 + =
D eeew
43 |
5 5
/—F\«
a) 2f+33: b) 20412 ) 144 =
7 77 numbers 9 11
6
o 7|
o -
d 114132- e) 1L43L- ) 22 dl
6 10 10 12 12
6 8 +2
=2+~ =5+ — =
[0 +2
/-’-\«
g) 2§+1§= h) 2ﬂ+2zz i) 32+5§:
T 7 10 10
8 Change to
-5+3 - -
.............. 1
;\«
8 8 6 6 12 12
10
8
2+2
=3+15 = =
+2
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continues on page 34

Skill 4.4 Subtracting mixed numbers with the same denominator (1).
e Change mixed numbers to improper fractions before subtracting. (see skill 4.1, page 29)

e Subtract the numerators.

e Don’t change the denominators.

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

(see skill 4.1, page 29)

3 .5 3 5 Change to 3 3x8+3 27
Q. 3°-12= A. 3——1—: 3_ _
8 8 8 8 improper fractions 38 8 8
12
8 8 8
27 _ 13
8 8

1x8+5 _ 13
27 13 Subtract the top
- ? - ? numbers only

_ ﬂ Change to
- 8 mixed number

-
H

+2
:]é 14 6

8§ +2 i

-
NG

3
-1= 5
4 1>
4
) 3l 4 o) 5328 NS
5 5 7 7 11 11
16 9 Subtract the top
= ? - E numbers only = =
D 5 1
d) 4l 13- e) 42 55 _ f) s/ _5l_
8 8 12 12 9 9
_39_ 13 _ _
8§ 8 B B
26 Change to
= ? mixed number = =
..... 2_2
..... §+2 3 4
2 .5 3 7 3 7
4—-2—= h) 3——1—-= i ——2—=
9) 9 9 ) 8 ) 10 10
_38_ 23 _ _
9 9 B B
_15 _ _
R e e
673
= ] —_ = = = = =
..... 9:8 .
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continued from page 33

Skill 4.4 Subtracting mixed numbers with the same denominator (2). B 2
e Subtract the whole numbers first.
e Subtract the numerators.
e Don’t change the denominators.
e Simplify the resulting fraction if necessary. (see skill 4.1, page 29)
Hint: For subtractions you may need to convert | to an equivalent fraction.
Example: 1) =0 -6
SN
Q. 32-12- A 312 3-1=2and >-2=7
8 8 8 8 8 8
=04 f_ f > can not be subtracted from g and
l\g § 5 give a positive answer, so borrow a 1
AR R from the 2.
8
:1++§_§ 1=§ (see hint)
8 3 8+3 11
115 —+ = =—
=/l+—-- 8 8 8 8
8§ 8
62 11 5 11-5 6
=/+— e o a a
S .o 8 8 8 8
Simplif
_; +§ implify
4
.3
4
7N 111 11 .2
) 5L-3i- ) 4= 1= ) 3-12-=
8 12 12 15 15
8
.............. S —
.............. S
............................ 4
13 1 .2 1 .6
m) 5—-3== n) 3—-1=-= ) 3——1—=
4 4 3 3 15 15
N
1
=1+1+-- J = =
| 4 4
1 3
=]+H-+-—= = =
4 4
2 +2
4.2
1
2
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continues on page 36

Skill 4.5

e Change the mixed number to an improper fraction before subtracting. (see skill 4.1, page 29)

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

e  Subtract the numerators.

e Don’t change the denominators.

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

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

(see skill 4.1, page 29)

2

) 3
3 can be written as: —

_ 2 Change to
Q. 3-15= A. 3—1—: :
3 ]] 3 27 2 1x9+2 11
- ~=""and 1== =—
1 9 9 9 9
2 7 11 Subtract the top
T numbers only IH - IH =
27 11
. 16 Change to Y - 9
- ? mixed number
7 =
=72
2 4 3
a 2—--—= b) 3——= Cc) 2——=
) 7 ) 9 ) 7
_2_2 _ _
C A
14 2 Subtract the top
= 7 - 7 numbers only = =
KO 74
6 5 5
d 2-—= e) 6——= f -—=
) 13 ) 8 ) 12
1 3 5
4-2—= h) 5-1=-= [ 7-3—=
9) S ) - ) <
_4_13 _ _
1 6
4_13 _ _
0 ol e e
_ 11 _ _ _ _ _
6
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continued from page 35

Skill 4.5 Subtracting a mixed number from a whole number (2). B
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.

e Don’t change the denominators.

2
Q. 3-1== A. 2—3: 3—-1=2and2=1+1
9 1\9
2
=1+ —-—— 1= 2
v Y 9
_ 422 9. 2_9-2_7
9 9 9 9 9
=1+ z
9
7
9
. 2 3 4
5-Z= k) 2->= ) 6——=
) 3 ) 1 ) -
2
=4+1-= = =
| 3
2
3
1
.......... 3 i |3
1 7 7
m) 4——= n) 3——= 0) 5——=
) 2 ) 8 ) 10
3 3 5
3—1== 5-3—= r) 4-1—=
P) 5 q) . ) .
_,_3 _ _
i\j .........................................................................................................................................
3
=1+1-= = =
| 5
3
.................... D
2
.......... i
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Skill 4.6

Adding fractions with different denominators - 2|

continues on page 38

one denominator divides evenly into the other denominator (1).

Lowest Common Multiple (LCM) of two numbers

e Write in ascending order some multiples of the smaller number first.

e 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.

Examples:

One number divides evenly
into the other number

5 15 dwusandis>

5 stop
10 0
45
20 60
Hint: LCM is the largest

number.

Equivalent Fractions

same

50 © €
shaded
1 _ 2 3
5 =

4 T 6 ~— 8

HCF of the numbers is 1

Hint: LCM is the product of

the numbers.

same value
equivalent fractions)

1°° 3

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

number.

4

Numbers have common

factors # 1
6 8
6 8
12 16
18 stop
32

LCM is the smallest
number that they
both divide into.

Hint:

different numerators
and denominators

e 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.

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

e Add the fractions with the same denominators. (see skill 4.1, page 29)

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

(see skill 4.1, page 29)

Example: 1 1 3 1

4 _1 (LCM of 4 and 12 is 12)

—_———t—=—=
4 12 12 12 12 3

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

denominator.

page 37
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continued from page 37

il 4. ing fractions wi ifferent denominators -
Skill 4.6 Adding fract th different d t g2
one denominator divides evenly into the other denominator (2).
1 3 I 3 LCM of 4 and 8 1 3 Use 4 x 8 = 32 as the
Q. 4 + g - A. 4 + s - OR A -~ ) - common denominator
1x2 3 1%x2=2 ]x8 3x4 ] *x8=8
- - — +_ —_ = — +_ -
4><2 8 because8+4:2\> 4«8 8«4 b(-:-causeC~’:2+4:8‘>
_2+3 _8+i2 3xaziz
8 numbers only 32 because 32~ & — 4
5 20+4 .m
-8 C32.4
3
8
a) l+i: b) %+£: c) l+i:
10 20 is 20 7 21 6 12
7%2 3
= — 4+ — = =
]0x2 20
_14+3 _ _ _ _
= = = = = =
d L3 e) = f) =
g E_ is 10 Tt o= < t5=
1*% 3
= — 4+ — = =
5><2 10
_2+3 Add the top _ _
- 10 numbers only - -
) i_5 .......... _ ............. 1 ......... ) _ ........................ ) _ ........................
]0 +5 E
4 7 . 1 1
—+== h) —+—= ) —+—=
9) ) 5 10 ) 5 20
. 3 11 3 3 2 1
AL K) 4= ) Z+—=
h 4 12 ) 10 50 ) 3 12
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Skill 4.7 Adding fractions with different denominators - 3
the HCF of the denominators is 1 (e.g. 2 and 3, 5 and 6).

e 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 37)
e Change the fractions to equivalent fractions with the lowest common denominator.
e Add the fractions with the same denominators. (see skill 4.1, page 29)
e Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 29)
1 1 1 1 x3=3 x2=2
Q. —+—= A —+—= I.CM0£26and3 i i 3
23 2 3 because6+2=3 because6+3=2
. _1*3 1X2__/Multiply the numerator
3 + E and denominator by 2
and denominator by 3 x3 X2
_3+2 Add the top
- 6 numbers only
5
6
a) —+-—= : b) —+—= —+—=
) 8 Is 40 ) 3% AT

x4 3 x 3
= — + — = =
3xa X3 e
_4+9 Add the top _ _
- 12 numbers only - -
) 21 ....... ) _ ........................ ) _ ........................
12 12
4 1 4 1 . 1 7
—+—= h) —+-= ) —+—=
9) 5 2 ) 7 2 ) 3 8
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Skill 4.8

Adding fractions with different denominators -

the denominators have common factors = 1.

e Find the lowest common denominator of the fractions, which is the Lowest Common Multiple
(LCM) of the denominators. (see skill 4.6, page 37)

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

e Add the fractions with the same denominators. (see skill 4.1, page 29)

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

(see skill 4.1, page 29)

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

denominator.
11 1 1 LCM of 4 and 6 1.1 Use 4 x 6 = 24 as the
Q. Z+ 6 - A. 4 + P - OR A 4 + 6 - common denominator
]x3 x2 ]*3=8 ] %6 x4 ] x6=6
J— J— - J— + —_ -
4«3 0 xo because 12~ 4=3 4«6 6x4 because 24 + 4 =6
3+2 lxz:z 6+4 1X4:4
12 because 12 + 6 - 2 24 because 24 20 = 4
5 10 w2 .m
12 24 22
5
12
5.1 1. 3 11
a) —+— i —+—= —+t—=
)68 is 24 )410 )615
4 x 3
_ o1 Add the top _ _
6x4 8x3 numbers only
_20+3 7 o3 _ _
= = ﬂ = = = =
) 55" ) L2 @i g 34
12 9 10 25 is 50 10 15
3 5 3 5 3 7
10 6 4 6 8 10
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Skill 4.9 Subtracting fractions with different denominators - 2

one 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 37)

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

Subtract the fractions with the same denominators. (see skill 4.2, page 31)

Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 29)

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

2 4 2 4 LCM of 3 and 9 2 4 Use 3x 9 =27 as the
. 5 - § = A. } - E = is 9 OR A E - 5 = common denominator

2 %x3=6 %9 4x3 2 %x9=18

Multiply the numerator\_— E N 5 because 9+ 3 = 3‘> = 3 N 5 because 27 + 3 = i;>

and denominator by 3 x3 x9 x3 el
_6—4 Subtract the top _18-12 4 »>
9 numbers only 27 because 27 + 9 =3

2 6 *3 Simpliiy
_9 _2_7+3
_ 2
9

3 1 LCM of 4 and 8 3 3 LCM of 4 and 16 3 1
1 9 is 8 b) ~-—= is 16 c) —-—=
4 8 4 16 7 14
ix 2_ i Subtract the top _ _
440 8 numbers only - -

6-1"_ 5 _ _ _ _
11 ) 1 2. ) T_1_
5 15 5 25 12 2
3.3 h L1 b 41
4 20 6 24 18 9
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Skill 4.10 Subtracting fractions with different denominators - g
the HCF of the denominators is 1 (e.g. 2 and 3, 5 and 6).

e 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 37)
e Change the fractions to equivalent fractions with the lowest common denominator.
e Subtract the fractions with the same denominators. (see skill 4.2, page 31)
e Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 29)
1 1 1 1 5=5 3=3
Q. 5-5- o A 3.0 5
because 15+ 3 =5 because 15+ =3
%5 [x3 Multiply the numerator
Multiply the numerator\_ = — —— and denominator by 3
and denominator by 5 3x5 Jxs3
_ 5-3 Subtract the top
- 15 numbers only
2
15
31 LCM of 8 and 5 3
D b 9 31
3 x5 ] x 8
C8xs Sk I I
15-8 7 _ _ _ _
HO 40 |
2 5 2 1 7 1
) 8 ) 3 4 ) 9 2
2 6 1 LCM of 7 and 2
9) e h) ——52 i) 51
4 3 7 2 9 2
= ky —_Z— Z _Z_
) 7 8 ) 10 3 ) 11 3
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Skill 4.11 Subtracting fractions with different denominators -
the denominators have common factors # 1.

e Find the lowest common denominator of the fractions, which is the Lowest Common Multiple
(LCM) of the denominators. (see skill 4.6, page 37)
e Change the fractions to equivalent fractions with the lowest common denominator.
e Subtract the fractions with the same denominators. (see skill 4.2, page 31)
e Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 29)
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. g - g = A. g - E = OR A. E - g = common denominator
3><3 ] x4 3><3=9 3><6 ] %8 3x6=18
- §x3_3x4 because24+§=33 - §X6_Ex8 because48+§:6
94 ]x4=4 _18-8 ]1x8=8
24 beacuse 24 + 6 — 4> 48 because 48 + 6 — 83
5 1072 Sy
24 4842
5
24

a) — -3 b) >—__ o) S_4_
10 4 is 20 8 10 10 15
9><2 3><5

_ 72 2 Subtract the top _ _
B ]0)(2 4)(5 N N

_18-15 [ 3 B B B B
....... 20 120
y 45 ) 2oL omarsanaiy y S_4_
9 12 8 12 is 24 9 15
4 1 3 5 301
— = h) —_— - ) ———=
9 15 6 ) 10 25 ) 10 6
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Skill 4.12 Adding and subtracting fractions with different denominators.

e Find the lowest common denominator of the fractions, which is the Lowest Common Multiple
(LCM) of the denominators. (see skills 4.6, 4.7, 4.8, 4.9, 4.10, 4.11, pages 37 to 43)

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

e Add and/or subtract the fractions with the same denominators.
(see skills 4.1, page 29 and 4.2, page 31)

e Simplify the resulting fraction and/or change it to a mixed number if necessary.
(see skill 4.1, page 29)

31 3 3 1 3
Q. g_Z+2_O: A. ———+2—0= 20 is the lowest common
5 4 denominator.
_ 3 1X5+ 3 5 divides into 20 four times.
Sxa 4x5 20 Multiply the numerator and
3
_12-5+3 denominatorofgby 4,
20 4 divides into 20 five times.
10710 Multiply the numerator and
~ 5n 1
20 +10 denominator of 2 by 5.
- 1 20 divides into 20 once.
2

Leave 3 unchanged.
20

2xa Ty o /Add and subtract - =
----------------------------------------- numerators only
_4+3-2 _ . _ B B

7 5 1 7 2 1 . 6 1 1
—_t— = h —_——t—= | _—— =
9 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.

e Add or subtract the fractions by finding the common denominator.
(see skills 4.6 to 4.11, pages 39 to 43)

1 2

Q. 1§+1§: Al [+1=2 Add whole numbers.
L + 2 15 is the lowest common denominator.
5 3 5 divides into 15 three times.
3 £X3 2%5 Multiply the numerator and denominator
5«3 3xs of% by 3.
= 3+10 3 divides into 15 five times.
15 Multiply the numerator and denominator
2
_ 13 of Z by 5.
15 3
13 13
= _ = 2—
15 15
1 2 numbers 3 3 3 1
a) 1-+2—=3+ ... b) 2-+2—= c) 1-+1—=
) 6 9 > ) 4 10 ) g8 10
sty is 18 = =
_ 1,27 344 70 S
B S A
7
I8 318
1 1 2 1 4 1 LCM of 7 and 3
d I-+l-= e) I1-+l-= f) 12+1-=
) 2 3 ) 5 2 ) 7773 is 21
5 .1 3 .1 5 .2
2=—1—-= h) 4--1-= i) 3-—-1-=
9 7 2 ) 4 ) 6 3
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