Fractions and Equations

Reminder of fractions
We have used fractions with numbers before:

Add or subtract:
Change to a common denominator

e.g. % + % change both fractions to a common denominator of 12
2 3 8 9 17 5
- =X+ =X —>—+——>——>1—
3 4 12 12 12 12
Multiply:

Cancel down, if you can, then multiply tops (numerators), multiply bottoms (denominators).

/41 /gl . 1
canceldown — “~— x ~— multiply — <

g

X

O | &
0 | W

e.g.

Divide:
Invert (turn upside down) the second fraction, change sign to multiply.

5 10 . d . . . 5 21
e.g. ~Z + — invert 2" fraction and change sign to multipl - =X —
9 7 21 g g Py 7 10
51 /2{3
Now treat as multiplication. Cancel down. — 7 X )szz

. 3 1
multiply: — = — |-
ply . 12

Mixed numbers:
If adding or subtracting, deal with whole number parts separately.

e.g. 32 - 1g whole number part first: — 2 + 2_2
5 3 5 3

. , . 6 10

then as previously, using common denominator of 15  — 2 + 5 1S

now deal with fraction: — 2 —% - 1%




Mixed numbers:
If multiplying or dividing,
YOU MUST CHANGE THE MIXED NUMBERS TO IMPROPER (Top Heavy) FRACTIONS.

e.g. 3% X 1% change to improper fractions: — % w3

3
1
Cancel down, where you can.  — % x% and multiply — % - 5%
e.g. 2% + 1% change to improper fractions: — % +§

invert and change to multiply: — %x% multiply — % - 1%

Changing from a fraction to a mixed number:
To change an improper (top heavy) fraction to a mixed number:

Divide the top (numerator) by the bottom (denominator)

9 4 9 5 4 4
eg. - - 1= because: = — Z+- - | +-=

5 5 5 5 5 5

17 2 17 15 2 2
eg. — - 5— because: — —»> — 4+ - — + =

3 3 5 3 3 3

Changing from a mixed number to a fraction:
To change a mixed number to an improper (top heavy) fraction:

Multiply the whole number part by the denominator and add on the numerator.

2 8 2 2 6 2 8
e.g. - = = because: = - + = 5 — + = = -
J 3 3 23 2 3 3 3 3
1 33 1 1 32 1 33
e.g. - = — because: - = + = 5 = + = - —
J 8 8 48 4 8 8 8 8
+3
3 =12 —» =15 15

eg. 3> - 3
J 4 3;\2 — Z




Algebraic Fractions:

Simplifying fractions:

Divide the numerator and denominator by any common factor.

4
eg. & oA L4 g U 2
10 W 5 3n 34 3
More examples
2 2
X N divide by common factor x > 2
3x 3x 3
2y 2y -
— - = divide by common factor y - =
y y
3
Sy — Sy divide by common factor 2x — Kf{ye 3y — 3y
2x 2x Z/{ 1
Sab2 - Sabz divide by common factorab ~ — Sﬂ/}{l 52
2ab 2ab 24b* 2b
Taking out a common factor first:
2m+6 2(m+3) Zl(m+3) m+3
take out common factor @-» ——M > ——— - ——
4 4 /( 2

take out common factor — —
2x+4 2(x+2) 2 (x+2) x+2

More involved factors

(x+y)(x-y)

(x-»)

divide by common factor (x-y) -

151t
o
M

(t—1)(z+2) . (

t—1
- - divide by common factor (7+2 —
(+2)(i-3) ' o (O R




Further factorisation:

2(a+4 2
2at8 factorisetop — M cancel — M - 2
a+4 a+4 a+h
d’+d , d(d+1) d )
factorisetop — cancel — - d
d+1 d+1 a+1
2 2 (41
21+ 2u factorise - (1+u) cancel — M —
3t+3u 3(t+u) 3M 3
2 — m n
m —mn factorise - M cancel — M -
5m—>5n 5(m—n SM 5
Using difference of two squares:
’ 1)(x—1 x+1
i factorise - M cancel — ( )M - x+1
xX— x—1 )x//l
? 3)(m-3 m-3
m factorise - M cancel — M ( ) m-—3
m+3 m+3 M
Try these: (cover up the answers on the right first)
y+4 ,oy+4 1
4y+16 4(y+4) 4
2b+10 2(b+5) 2
b*—25 (b+5)(b-5) b->5
d*+d d(d+1) 1
T 2 -
d’+d d’(d+1) d d
4x+4x> 4x(1+x) L
4x 4x




Algebraic Fractions:

Multiplication:
The same rules apply as with numbers:

Cancel down, if you can, then multiply tops (numerators), multiply bottoms (denominators).

e.g. — X — nothing will cancel so multiply —» —
P r pr
e.g. LAV cancel then multiply — é xL 5 L
vV ou v ﬂ/ v
e.g. K X 2 cancel then multiply — L3 X z - K
2 n Z n n
2 7
e.g. 2 x b cancel then multiply — 4 x E - a
b a oA
3 3’
e.g. L. cancel then multiply —— %~ x i - u’
4 u A A

Division:
The same rules apply as with numbers:

Invert (turn upside down) the second fraction, change sign to multiply.

a  a , , a_ 3 ,a/ 3 3

e.g. -+ = invert, cancel, multiply —» —x=- - —x— — =
43 4" q 4 4 4
b . o2 W A

e.g. — +— invert, cancel, multiply —» —x— - —Xx%X — b
2 "2 2 b ZzZ ¥

e.g. LA invert, cancel, multiply — LV EAN éxé - 1
v v vV o u / /

2

e.g. 3—x+§ invert, cancel, multiply — 3—x><i - ﬁx%{— - 2x
2y 4 2y 3 Zy & y
2 2 2 ) ) 2 2

e.g. iz+a—2 invert, cancel, multiply — zisz—z - %XZ -
3> b 3 a 37 A
1 . , :

e.g. — +— invert, cancel, multiply — %xu— - leﬁ 51
uw u u 1 u 1 u




Try these:

(cover up the answers on the right first)

Z Z
_X_
4" 4
a
_X_
b
3m. 2
5 Im
2
P 2r
3 p3
@ 4b
2 a’
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X x
4 2
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X x
y
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2p° . 3p
qg 24
14x L
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Z
% R
16
2
7y
2n
% R—
5
2r
% -
3p
6b
% R
n 3 1
- —X= =5 =
6 n 2
22 X
- —X= 5 =
4 x 2
1 ¢ 1
- SX= = —
t 2 2t
2
- —X= = Xx
y X
- m
2
2p°  2q N 4pq
g 3p 3
E><— — 2t
1
3u u 3u’
- —XxX-—= —
IVARRY 2v




Algebraic Fractions:

Addition and subtraction:

The same rules apply as with numbers:

Change to a common denominator

e.g.

e.g.

e.g.

e.g.

e.g.

e.g.

e.g.

e.g.

i + Y use common denominator of 10 — X + Y E + S—y 2x+5y
5 2 2 10 10 10
u 3y . u 3y 2u  3v 2u—73v
— — — use common denominator of 4 — — - = —_——
2 2 4 4 4
5 2 . 5 2 5y  2x Sy+2x
= + — use common denominator of xy — = + = - =+ = >
x oy X y Xy Xy Xy
1 1 , 1 1 n m n—m
— — — use common denominator of mn — — - = - — - — >
m n m n mn mn mn
x+1 x-1 .
T + T use common denominator of 6
x+1 x—1 3(x+1)  2(x-1 3x+3+2x-2 Sx+1
- —X— 4+ — - + -
2 3 6 6 6 6
1 1 . 1 1 4 3 7
— + — use common denominator of 12x — — + — — + -
3x  4x 3x 4x 12x 12x 12x
4 — . 2 3—x 4x 3—x 3x+3
— + —— use common denominator of x~ — — = o S+ >
X X X X X X
7 .
—— use common denominator of x(x—3)
x x-3
7 3 7(x-3) 3x 4x-21
- - - — - -
X x-3 x(x=3)  x(x-3) x(x=3)
5 .
~+ use common denominator of p(p+2)
p p+2
5(p+2
52 L2 0 Ser2)  2p 7p+10
p p+2 p(p+2) p(p+2) p(p+2)




Equations with Fractions:

A method:

Remove fractions

Remove brackets

Use these rules:
add or subtract the same number on each side
multiply or divide each side by the same number.

| =

e.g.

% multiply both sides by 6 (I.c.m. of 3 and 2) §><6 = %x6

— 2x=3 which we can solve: — x:% - le%
2 . . 2
e.g. yzg(y—l) multiply both sides by 5 5><y=5><§(y—1)
— 5y=2(y-1) whichwecansolve: — 5y=2y-2 — 3y=-2 — y=—=
X

e.g. §—§=2 multiply both sides by 15 15><§ — 15><§ =15%2

— 5x—-3x=30 whichwecansolve: — 2x=30 — x=15

5x-3 «x 5x-3

e.g. 5 —§=5 multiply both sides by 6 — 6% — 6><§ = 6X5
— 3(5x-3)-2x=30 — 15x-9-2x=30 — 13x=39 — x=3
e.g. %2+y—+1:2 multiply both sides by 4 - 4><er2 + 4XyT+1:4X2

= 2(y+2)+(y+1)=8 — 2y+4+y+1=8 — 3y+5=8 - 3y=3 — y=1

(5x+4) : . (5x+4)
e.g. 3X_T:4 multiply both sides by 3 3x3x — 3X 3 = 3x4

Ix—(5x+4)=12 — 9x-5x-4=12 — 4x-4=12 — 4x=16—> x=4




Some Past Paper Questions:

Algebraic Fractions

1. Express as a single fraction in its simplest form L—i x#0
2x 3x
. e 3 2—x
2. Express as a single fraction in its simplest form  — + —, x#0
X X
. C 5 3
3. Express as a single fraction in its simplest form ——( 2), x#0 or x#2
X X—
Solutions:
1 1 1 1 3 2 1
1. —_— — -—— - ——— —
2x 3x 2x 3x 6x Ox 6x
3 2—x 3 2—x 3x 2—x 3x+2—x 2x+2
2. -+ — = = + — > 5+t > >
X X X X X X X X
3 5 3 5 3 5x-10  3x 2x-10
- x (x=2) x (x—2) x(x=2)  x(x-2) x(x-2)

More past paper questions on next page




Some Past Paper Questions:

Fraction Equations

1. Solve the equation 1 —% =2
2. Solve the equation xJ2r4 - 2x3+1 = 1, where xis a real number.
. : (5x+2)
3. Solve algebraically the equation 3x—T =3
4. Solve the equation X320l
2 3
5. Solve this equation for x: x-2 x_1
3 2 4
. . X (X + 1)
6. Solve algebraically, the equation 5" 3 =4
. . m (1-m)
7. Solve algebraically, the equation 3 = 5
Solutions:
2x+1 x

3 3 =2 multiply throughout by 12 — 4(2x+1)-3x=24 — x=4

o, x+4 Zx+l_, multiply throughout by 6 — 3(x+4)—-2(2x+1)=6 — x=4

2 3
Sx+2 .
3 3 —XT=3 multiply throughout by 2 — 6x—5x—-2=6 — x=8
4 x—=3 2x-1 .
T+ 3 =4 multiply throughout by 6 — 3(x—=3)+2(2x-1)=24 — x=5
5 x—2 x 1 . 1
T_TZ multiply throughout by 12 — 4(x-2)—-6x=3 — x=—5E
6 %—XTH=4 multiply throughout by 6 — 3x—2(x+1)=24 — x=26
7 m l-m . 3
: EZT multiply throughout by 15 — 5m=3-3m — ng




