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Simplifying fractions with unfactorised
quadratic in denominator or numerator

Notes. 2.Stans,
L

e

) Reminders

> (x> —9) = (x—3)(x+3)

> (X2 4+ 5X) = X(X+5)

> Restrictions come from the original
denominator.

If there is no common factor, leave the
fraction as it is.

( Key idea

When a fraction has an unfactorised
quadratic in the numerator or denom-
inator, factorise first. Only then can
you cancel common factors. You can-
not cancel parts of a sum or difference.

Steps

1. Factorise the numerator completely.

2. Factorise the denominator completely.
3. Identify any common factor in the whole
numerator and denominator.

4. Cancel the common factor.

5. State any restrictions from the original
denominator.

v

(( common mistake

]

X2 -9
2

, you cannot cancel the x>. You must
X% —3x

Cancelling terms instead of factors. In
(x—=3)(x+3)
X(x—3)

first factorise to
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Simplifying fractions with unfactorised
quadratic in denominator or numerator

o
MNotos. 8. Cfn'r_\c
(Example 1: quadratic numerator (Example 2: difference of squares )
AT G R -
Simplify X Simplify 3"
X2 + 5% = x(x + 5) X —9=(x-3)(x+3)
X(X+5 —
LR x=30+3) _,
X—3
L Restriction: x # 0. Restriction: x # 3.
=\
(Try these
.o X216
1. Simplify e
L X2+ 8X+ 12
2. Simplify 12
.o x2—25
3. Simplify fropm
\ y,
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© Manamaths.co.nz



https://manamaths.co.nz/resources/objectives/lo-simplifying-fractions-with-unfactorised-quadratic-in-denominator-or-numerator.html
https://manamaths.co.nz/resources/objectives/lo-simplifying-fractions-with-unfactorised-quadratic-in-denominator-or-numerator.html
https://manamaths.co.nz/
https://manamaths.co.nz/resources/objectives/lo-simplifying-fractions-with-unfactorised-quadratic-in-denominator-or-numerator.html
https://manamaths.co.nz/
https://manamaths.co.nz/

Simplifying fractions with unfactorised

quadratic in denominator or numerator

Notos.2.Stans,
L

nominator factorise

(Example 3: both numerator and de- )

(Example 4: no common factor left

N

X2 +5X+6
X2+ 2x

(xX+2)(x+3)
X(x+2)

Simplify

Cancel the common factor (x + 2):

X+3
X

Restrictions: x # 0, —2.

Common mistake

45x%2 +72x = 5

Simplify 30x2 — 29X + 6"

(15x — 1)(3x + 5)
(10x — 3)(3x — 2)

There is no common factor, so this is al-

ready simplified.
\

J

Forgetting the restriction after a factor cancels. Even if (x — 3) cancels, x = 3 still makes
the original denominator zero, so it must stay excluded.

|
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(— Start Tasks

e N\ N\

X2 2 2 _

1. Simplify + 5X 2. Simplify y 7y. 3. Simplify a p ia .

(. J \\ J \\
... m?—-9m [ x2 -9 .. X216

4. Simplify - 5. Simplify 3 6. Simplify py]
\. J . J U
4 9 \ ( 9 N\ ( 9

7. simplify ¥ :?)5 . 8. simplify & __11 . 9. Simplify P ;6p )

\— - -




(— Start Tasks - Answers

7 T)

e N\ N\ [ A
1. xX+5 4. m-—9 7.y+5

\ J \, S \, J

( \ ( ) 4 N\
2.y +7 5.x+3 8.a+1

\, J \, J \, J

( \ ( ) 4 N\
3.a—4 6. x +4 9.p+6

\— | - |/
. J |\ J/ |\




(— Start Tasks P2

e > N\ ) N\ 5 =
10. Simplify M 11. Simplify u 12. Simplify w
. J/ . J |\ J/
(13, simplif 1 [ 14. Simplif 1 ( 2
. Simplify . Simplify . .. X°—95X—6
X 48X+ 12 X 40X+ 20 15 Smelily 6
x+2 x+4
\. J . J U J
e X 3 N - - N - - -
16. Simplify 17. Simplify 18. Simplify
X} =X+ 10 y? + 3y — 10 m2—m—12
x=5 Y45 C m—4
— Y | w




(— Start Tasks - Answers

7 T)

J\.

J\.

e N\ N\
10. X +5 13.X+6 16. X — 2

\ _/ L _J L

( \ ( N\ 4
My—2 14. X +5 1.y — 2

\ _J \ _J \

( \ ( N\ 4
12. a0+ 3 15. x+ 1 18. m+ 3

\_ -
|\ /L




(— Start Tasks

7 T)

v

p
2
19. Simplify X J;5X

state any restriction.

and

e X2 ~
20. Simplify -

state any restriction.

9
d
3 an

Ve

2
21. Simplify %

and state any restriction.

\\ o |\
4 ' 4
22. Which factor cancels 23. Which factor cancels . . 24
i x> - 16, X2 —Tx+10 24, Simplify a a 9.
X—4 x-5
. \. 1\
(25, Simplif (26. Simplif ( 2
5. Simplify . Simplify . .. I —36
b2 +11b+30 c2—-8c+15 27. Simplify rr6
b+5 c—5




(— Start Tasks - Answers

7 T)

\,

e e N\
19. x+5, x #0 22. x — 4 25.b+6
J \, S \, J
( \ ( ) 4 N\
20. X+ 3, X #3 23.x—5 26.c—3
\, J \, J \,
( \ ( \ 4
21. X+ 6, X # —2 24, q—4 27.r—6

J\.




(" Build Tasks

s @
'd 9 4 9 4 2 N\
. o XY — . .. X —16 —25

1. Simplify 2 g 2. Simplify i 3. Simplify o
(. \\ |\ J
4 9 4 9 \ ( \

4, Simplify )ﬁ 5. Simplify % 6. Simplify #
\. \. \. J
( ( N\ ™\

lif 9x + 20 lif y2+3y — 9. Simplify
7S|mp|yﬁ. 85|mp|yf25 m2—m-—12
m2—-16
\— |/




" Build Tasks - Answers

Y

J\.

X+3 X+3 X—=295
X X X
\ _/ L _/ \_
( \ ( N\ 4
X+4 X+ 2 y—2
% X "Y+5
_J \ _J \ _/
N\ N\ N
X—5 X—3 m+3
X X m-+4




o A T\
(" Build Tasks s ©
( 9 ( 9 ( 9 N\
10. Simplify 2+ 10x le()x. 11. Simplify 3" — 1y 6;121/. 12. Simplify L +12a
(. \\ |\ J
( 2 ( (15. Simplif )
. e 2X*—18 - 27 . Slmplity
13. Simplify 26X 14. Simplify 73)(. AX2 — 20X + 24
4x2 —8x
. \. \_ J
( . . ( . . ( . . )
16. Simplify 17. Simplify 18. Simplify
6a*> +13a — 5 8m? —22m + 15 20x? — 13x — 21
6a2 — 2a 4m2 — 10m 5x2 + 15x
\— |/




(" Build Tasks - Answers e
([ x+5 V(.. x—3 V(.. 2a+5
10. % 135 16—
> } X <
_4 _ _5 _
Y 1 K= 3)x+3) 4, (4m = 5)(2m —3)
2 X(x—1) 2m(2m —5)
\_ _/ \ J \ J
e 4 3\ 3\
« . 3 4 o
2. GTH 15. ~ Ny 18. (4Xr+x(3x)(:);) 7)
O.
\— -
. J L




(" Build Tasks

/&
g Q@
4 9 ) ( 9 ( 9 \
.o X2—=9 .o X+ 5X+6 . .. X*—DbHX+6
19. Slmpllf.y X = 3x and 20. Simplify W 21. Simplify ﬂ
state restrictions. and state restrictions. and state restrictions.
. J/ . |\ J/
s N\ s A
22. A stgdent cancels the 23. Vz\lhich factor cancels 24, Simplify
_ — 2
X2 in > . Explain in Y310, p~+8p+15
why this is wrong.
\. J . \. J
(25, Simplif 1( 2 ( b )
5. Simplify . . I —=r—=6 . . -9
q2 —_ 7q + 12 26. Slmpllfy W . 27. Slmpllfy m .
2 _ 4 :
- 7T |




" Build Tasks - Answers

x+3

.
19. X+#0,3

(22. You can only
cancel factors after
factorising, not
separate terms.

\,

~\

Y

3
20.’%,”&0,—2

J\

(23.y 15

J\.
Y

J\
A4

J\.

J\.

Y

21. _3,x7é0./2

J\

A4

o
+
t

o

(wp
w

ey

+
w




A QA Q
(" Push Tasks 009 )

( . . ( . . ( . . )

1. Simplify 2. Simplify 3. Simplify

6x2 + 17X + 12 8x2 4+ 2x—3 12x2 —7x — 10

3X2 +13x+4 4x2 +4x — 15" 10x2 — 13x +3°
. . (. J/
( . . ( . . ( . . )

4. Simplify 5. Simplify 6. Simplify

15x2 4 14x — 8 14x2 —9x —5 12x2 4+ 11x -5

5x2 —13x 46 42 +4x — 15" 20x2 — 13x — 21°
\. \. \. J
( . . ( . . ( . . )

7. Simplify 8. Simplify 9. Simplify

18x% — 33x + 15 16x2 — 24X + 9 45x% +72x — 5

12x2 4 2x — 24~ 28x2 — 31X+ 6 30X2 — 29X + 6 °




(" Push Tasks - Answers

J\.

Y

2x+3 3xX+4 3(2x —1)(3x — 5)
T x+4 T x—2 2(3x — 4)(2x + 3)
\, Z Z
( \ ( \ (
2x—1 14x+ 5 4x -3
" 2X+5 T (2x+5)(x—1) X — 6
J \, J \, J
N (. N (. 3\
(3x + 2)(4x — 5) 6 X1 3X+ 5
" (10x —3)(x — 1) T X+3 " 3x—2




- A A QA ™\
Push Tasks LYY
( . . \ ( . . ( . . )
10. Simplify 1. Simplify 12. Simplify
X2 —4 X state x2+5x+6>< X x2—5x+6>< X
X2—2x " x+2° X24+2x  x+3° X2—2x ~ x—3"
restrictions. State restrictions. State restrictions.
. J/ . |\ J/
( . . \ ( . . ( . . )
13. Simplify 14. Simplify 15. Simplify
x*—-9  x+3 x2—-16  x+4 x*—-25 x-5
x2-3x = x X2 —4x X X2+5x X
\. J . \. J
( 2 1( 2 (18, Simplif A
. .o x2 =4 1 . . X“=9 1 18. Simplify
16. Simplify x2—2x+}' 17. Simplify o X X2 45X + 6 1
X2 + 2x X'
\— || |/




(" Push Tasks - Answers

\,

\,

J\.

(10. 1, x £ 0,2, -2 3.1 16, X3
X

_/ L _/ \_

( \ ( N\ 4
M1, x£0,-2,-3 1. 1 17 X +2
X

_J \ _J \

( \ ( N\ 4
2.1, x£0,2,3 15. 1 18 X+2
X

J\.




(" Push Tasks 0dd )

e N\ N\ N
19, A student writes 20. A student writes 21. Factorise (x* — 4) and
-9 _x-3 Explain X" +5x+6 _ x+3 o (x? — 2x), then simplify
x2 — 3x X X2 +2x X x2—4
the error. this correct? Explain. o0
X% —2X
(. J \\ J/ |\ J
' X N\ [ " N\ [ X X X N
22, Create a fraction that 23. Create a fraction that 24, Which is easier to
simplifies to X+ after simplifies to X=3 after imolifv: L -9
ne " ! ne X1 2 simplify: ~5— or
factorising a quadratic factorising both 452 +72x =5 _ .
numerator. numerator and 306 — 29x 1 6 ? Give
\ / \deremirator————’ -
( 25. Simplif 1( 2 1( 2 )
. Simplify . . X 4+Xx—6 . oo Xt —4x+3
X2 — Tx + 12 26. Simplify X ixt3 27. Simplify < x_6"

X2 —5X+6




r

\

]
(" Push Tasks - Answers YY)
19. They cancelled ( X2+ 2x 1 ( X—4 h
. . 25.
terms instead of 22. Example: > X o
factors. Correct:
(X—=3)(x+3) x+3
\___ x(x —3) v ) ) y
(20. Yes 1 (23 Example: 1 ( (xX+3)(x—2) )
(x2)(x+3) _x+3 |50 5epg 26 T hx—3)
X(x+2) X X2 _ 4
with x #£ 0, —2.
_/ \ _J \ _/
X + 2 N ( X2 9 \ 4 X - 1 N\
21. ,withx #£ 0,2 A i A
# 0, 24, P because it X1 2
is a direct

difference-of-squares

L




