Factorising and Algebraic Fractions: Quick Questions

Mini whiteboard questions, with solutions
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szlad nie nacz
dC

OFising into single brackets
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True or false?

6x +9 = 3(2x + 3)
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True or false?
6x +9 = 3(2x + 3)

najwiekszy wspolny dzielnik
True. The highest common factor of 6x and 9 is 3, and 3 x 2x = 6x,

3 x3=09.
2x 3
3 6x 9
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True or false?

roztozone na czynniki

8x + 12 is fully factorised as 2(4x + 6)
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True or false?

roztozone na czynniki

8x + 12 is fully factorised as 2(4x +6)

wspolny dzielnik
False. 2 is a common factor of 8 and 12, but it is not the

najwiekszy wspolny dzielnik wyrazenie
highest common factor , so the expression is not fully

roztozone na czynniki
factorised

najwiekszy wspolny dzielnik
The  highest common factor of 8x and 12 is 4, so

8x + 12 = 4(2x + 3).
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True or false?

5x + 10y = 5(x + 10y)
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True or false?

5x 4+ 10y = 5(x + 10y)

raz nawias podzielony

False. Every term inside the bracket must be divided by the

wspolny dzielnik ) wyraz
common factor, not only the first term.

10y + 5 = 2y, so bx + 10y = 5(x + 2y).
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True or false?

x* + x = x(x)
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True or false?

x* + x = x(x)

wyraz
False. x(x) is x?, so the second term has been lost.

x+x=1,s50 x4+ x=x(x+1).
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True or false?

3x +3=3(x+1)
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True or false?

3x +3=3(x+1)

raz _ wspolny dzielnik
True. The second term is entirely the common factor, and

nawias

3+3=1,soalis left inside the bracket.
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Factorise 2x + 6
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}oz acz nniki

orise 2x + 6

najwiekszy wspdlny dzielnik
The  highest common factor  of 2x and 6 is 2.

2x 46 = 2(x + 3)

X 3

2 2x 6

< Back to contents



Factorise 9x + 24
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Factorise 9x + 24

najwiekszy wspolny dzielnik .
The highest common factor of 9x and 24 is 3.

Ox -3 =3x and 24 —~ 3 = 8.

9x 4 24 = 3(3x + 8)
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lz z iki
CESHEE 6y — 15

< Back to contents



16z zynniki
Factorise 6y — 15
jwiekszy wspdlny dzielnik

The hlnga est common factor of 6y and 15 is 3.

6y — 15 = 3(2y — 5)
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Factorise 10a + 15b
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16z zynniki
Factorise 10a + 15b
jwiekszy wspolny dzielnik

The hlnga est common factor of 10a and 15b is 5.

10a + 15b = 5(2a + 3b)
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16z na czynniki

LEESTISE X2 4 Tx
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}oz acz nniki

SHEE x2 4 Tx

najwiekszy wspdlny dzielnik
The highest common factor  of x? and 7x is x.

x4+ Tx = x(x+7)
X 7
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16z na czynniki

LEESHIEE 12x2 4 8x

< Back to contents



}oz acz nniki

SHEE 12x2 4 8x

najwiekszy wspdlny dzielnik
The  highest common factor  of 12x? and 8x is 4x.

12x2 4+ 8x = 4x(3x + 2)

3x 2

4x 12x2 8x
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PACESTIAE 6x3 — 9x?
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TLCESHEE 6x° — 9x2

najwiekszy wspolny dzielnik .
The highest common factor of the numbers is 3 and

potegi 9

of the powers of x is x*, so the

_naR/vikazy wspoélny dzielnik | 9
highest common factor is 3x~.

6x3 — 9x* = 3x?(2x — 3)

< Back to contents



}oz acz nniki

orise 4x2y + 6xy2
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FPACESHEE 4x2y + 6xy?

wyrazy .
Both terms contain 2, x and y, so the

_naRNikazy wspolny dzielnik
highest common factor is 2xy.

4x%y + 6xy? = 2xy(2x + 3y)



PACESHEE 8x3 + 12x2 + 20x
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loz acz nniki

orise

najwiekszy wspdlny dzielnik
The  highest common factor

’x3 + 12x2 + 20x

of 8x3, 12x? and 20x is 4x.

8x® + 12x% + 20x = 4x(2x? + 3x + 5)

4x

< Back to contents

2x2

3x

5

8x3

12x2

20x




Roz}0z na czynniki

Factorise  5(x + 1)+ x(x+ 1)
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Roz}6z na czynniki

Factorise  5(x 4+ 1) + x(x + 1)

nawias wspolny dzielnik

The bracket (x 4 1) is a common factor of both terms .

b(x+1)+x(x+1)=(x+1)(x+5)

X

5

x+1 x(x+1)

5(x+1)
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Factorising into double braékets

< Back to contents



True or false?

x*—9=(x—3)(x—23)
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True or false?
x*—9=(x—3)(x—3)

wymnaza nawiasy
False. (x — 3)(x — 3) expands to x> — 6x + 9.

znaki
The signs must be opposite: x? —9 = (x + 3)(x — 3).

X 3
X x2 3x
-3 —3x -9
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True or false?

x*+9=(x+3)(x+3)
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True or false?

x*+9=(x+3)(x+3)

wymnaza nawiasy

False. (x +3)(x +3)  expands  to x*>+ 6x +9.

_ suma kwadraty )
x?> +9is a sum of two squares, and it does not

rozktada si¢ na czynniki
factorise
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True or false?

x*+2x — 15 = (x +5)(x — 3)
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True or false?
x?+2x — 15 = (x +5)(x — 3)

True. 5 x (—=3) = —15and 5+ (—3) = 2.
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True or false?

x*—2x — 8= (x+4)(x — 2)
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True or false?

x?—2x —8=(x+4)(x —2)

wymnaza nawiasy

False. (x +4)(x —2) = expands  to x?+ 2x — 8, so the

znaki
signs are the wrong way round.

x?—2x —8=(x—4)(x +2)
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True or false?

roztozy¢ na czynniki
To factorise x2 4+ Tx + 12 we need two numbers

mnoza sie dodaja sie

that multiply to 12 and add to 7
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True or false?

roztozy¢ na czynniki
To factorise x2 + 7x + 12 we need two numbers

mnoza sie dodaja sie
that multiply to 12 and add to 7

mnoza sie wyraz staly dodaja sie

True. The two numbers multiply to the constant term and add to

wspolczynnik
the coefficient of x.

The numbers are 3 and 4, so x> + 7Tx + 12 = (x + 3)(x + 4).
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PACESHYE x2 + 5x + 6
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loz acz nniki

orise x2+5x+6

mnoza sie dodaja sie
Two numbers that multiply to 6 and add  to 5: 2 and 3.

x?+5x+6=(x+2)(x+3)

X 2
X x2 2x
3 3x 6
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16z na czynniki

LEESHEE x2 1 9x 4+ 20
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ACESHEE x2 4+ 9x + 20

mnozg sie dodaja sie

Two numbers that multiply to 20 and add to 9: 4

and 5.

x*+9x + 20 = (x + 4)(x + 5)
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16z na czynniki

LCESHEE x2 4 3x — 10
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loz acz nniki
SHEE x? 4+ 3x — 10

mnoza sie dodaja sie
Two numbers that multiply to —10 and add  to 3: 5 and —2.

x*4+3x —10= (x +5)(x — 2)

X 5
X x2 5x
-2 —2x —10
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TLCESHEE x2 — Tx + 12
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TLCESHEE x2 — Tx + 12

wyraz staty . L wspolczynnik
The constant term is positive and the coefficient of x

is negative, so both numbers are negative: —3 and

—4.

x* —Tx+12 = (x — 3)(x — 4)
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PACESHIEE x2 — 2x — 15
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PACESHIEE x2 — 2x — 15

mnozg sie dodaja sie

Two numbers that multiply to —15 and add to

—2: —5 and 3.

x?—2x —15 = (x — 5)(x + 3)
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FACESHISE x? — 49
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loz acz ilglél X2 L 49

roznica dwoch kwadratow
This is a difference of two squares, with x>

and 49 = 7.

X249 = (x + )(x —7)
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16z na czynniki

SCESTHEE 9x2 + Tx + 3
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TLCESHSE Ox2 + Tx + 3

The 2x% comes from 2x x x, and the 3 from 1 x 3.
2x% +Tx+3=(2x + 1)(x + 3)

2x 1
X 252 X
3 6x 3
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16z na czynniki

SEESHEE 2x2 1 10x + 12
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}oz acz nniki

SHEE 2x2 + 10x + 12

wspolny dzielnik
Take the common factor of 2 out first.

2x% + 10x + 12 = 2(x? + 5x + 6)

X2 +5x+6=(x+2)(x+3), 50 2x*> + 10x + 12 = 2(x + 2)(x + 3).

x?2 5x 6

2 2x2 10x 12

< Back to contents



PLCESTISE 9x2 — 16

< Back to contents



}oz acz inglél 2 L 16

réznica dwoch kwadratow
This is a difference of two squares, with 9x* = (3x)?

and 16 = 42.

Ix? — 16 = (3x +4)(3x — 4)
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PACESHIEE 6x2 — x — 12

< Back to contents



PACESHIEE 6x2 — x — 12

The 6x? comes from 3x x 2x, and the —12 from 4 x (—3).
6x* —x — 12 = (3x + 4)(2x — 3)

3x 4
2x 6x2 8x
-3 —9x —12
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Simplifying algebraic fractions with
single brackets
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True or false?
X + 2
—_— =X

2
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True or false?
X+ 2
=X
2

dzieli licznik wyraz
False. The 2 on the bottom divides the whole numerator, not the term 2

on its own.

wspolny dzielnik x L9 upraszcza sie
X + 2 has no common factor , so does not  simplify

When x = 4: 4—;2 =3, not 4.
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True or false?

3x + 6
B
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True or false?

3x + 6
B

dzielnik licznik

True. 3 is a factor of the whole numerator: 3x +6 = 3(x + 2).

3(x+2)

=X+ 2
3
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True or false?
xX+3 B
=

3
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True or false?
xX+3 B
=

3

wyraz licznik dzielnik
False. x is a term of the numerator, not a factor of the whole
licznik
numerator.

upraszcza sie

3
Xt does not  simplify

X

When x = 1: 1—T3 =4, not 3.
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True or false?

6 9
X+ =2x+9
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True or false?

6x + 9
— =2x+9
3
wyraz licznik podzielony
False. Every term of the numerator is divided by 3, not the first
wyraz

term on its own.

ulamek upraszcza sie
6x +9 = 3(2x + 3), so the fraction simplifies to 2x + 3.
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True or false?
5x + 10 o x+ 2

5% X
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True or false?
5x + 10 X+ 2
5x X

wspoélny dzielnik licznik
True. 5 is a common factor of the whole numerator and the whole

mianownik
denominator.

B(x+2) x+2
5  x
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ros¢. 2 10
SiUr%pIify X
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ros¢ 2 10
SiUr%pIify x

Rozl6z na czynniki licznik
Factorise the numerator.

2x + 10 :2(x+5)

= 5
2 9 X
X 5
2 2x 10




ros¢. bx — 15
SiUrapIify X
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Upr — 15
SlraSISrfy X

najwiekszy wspoélny dzielnik licznik
The  highest common factor  of the numerator is 5.

5(x — 3) :5(x—3)zx_3

5 B
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Upros¢ 2X—|-8
Simplif
Pt x+4
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< Back to contents

Uprog¢. 2X + 8

Simplify ———

x+4
Roz16z na czynniki licznik
Factorise the numerator.

2x +8  2xA+4] 5
x+4 (AT

X 4

2 2x 8




roé¢ 3x — 12
SiUrIr)1p|ify X
X —_
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Upros¢ 3x — 12

Simplify ———
x —4
Roz1dz na czynniki licznik
Factorise the numerator: 3x — 12 = 3(x — 4).

1) _
L4y
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y 2

U x° + 3x

Simplify ~——~
X
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y 2

U x° + 3x

Simplify —— 2~
X

najwiekszy wspdlny dzielnik licznik
The  highest common factor  of the numerator is x.

x(x +3) :)((X—i-S)

=x+3
X X
X 3
X x2 3x
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Upros¢.  3x2 + 6 9
Simplify 20X+
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ros¢. 3x%2 4+ 6 9
SiUr%pIify X OX

dzielnik wyrazy licznik
3is a factor of all three terms of the numerator.

B(x* +2x +3)

2
=x“+2x+3
3
x2 2x 3
3 3x2 6x 9
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upros¢.  4x% + 6
Simpliy -+ °X
2x
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ros¢. 4x%2 + 6
SiUr%plify X bx
2x

najwiekszy wspolny dzielnik licznik
The highest common factor of the numerator is 2x.

2x(2x +3)  2£(2x + 3)

= =2 3
2x 2% Xt
2x 3
2x 4x2 6x




S_Uprols’_éf 4dx + 12
Implii
PIY 6x + 18
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Upros¢.  4x + 12

Simplify ———

6x + 18
Roz16z na czynniki licznik mianownik
Factorise the numerator and the denominator.

Ax+12  4(x+3)
6x +18  6(x +3)

4x+3] 4
6(x+37 6

2
3
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Upros¢ 10
Simplif
Y Bx o+ 20

< Back to contents



Upros¢ 10
Simplify ———
TP S 20

Roz1dz na czynniki mianownik
Factorise the denominator: 5x + 20 = 5(x + 4).

B3 x 2 2

Bx+4) x+4
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S_Uproié,_c'f 6X2 + 9x
impii —
PIY 12 + 6x
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S_Uproic',_c'f 6X2 + 9x
impili —
PIY 12 + 6x

najwiekszy wspolny dzielnik
The  highest common factor is 3x on the top and 2x on the bottom.

6x% +9x  3x(2x + 3)

4x2 +6x  2x(2x +3)

Ix(2+3]
2x(2x+3)

3
2
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Siniplifying alg@ébraic fractions with
double braékets
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True or false?

x>+ 5x+6
=x+3
X+ 2
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True or false?

x>+ 5x +6
=Xx+3
X+ 2

dzielnik
True. x> +5x+6 = (x +2)(x +3), so (x+2) isa factor of the whole

licznik skraca sie
numerator and cancels .

xA-2)(x + 3)

=x+3
(x42]
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True or false?
x>+ Tx B 7

x2+2x 2
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True or false?

x2+7x_7

x2+92% 2

wyraz dzielnik licznik
False. x? is a term, not a factor of the whole numerator, so it cannot
skrdcony
be cancelled.

x(x+7) x+7

x(x+2) x+2
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True or false?
xX—3

7
3 — X
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True or false?

x—3
=1
3—x
nawiasy
False. The two brackets are not the same: 3 — x = —(x — 3).
_x=3 - 1
—(x=3)

When x = 5: % = —1.

< Back to contents



True or false?
x? — 25

- 5
- X +
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True or false?

x2 — 925
L T —x+5
X—D5
licznik réznica dwodch kwadratéw

True. The numerator is a difference of two squares :
x? =25 = (x—5)(x+5).

x—=5)(x +5)
(x—5]

=Xx+5
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True or false?
x? — 16 B
x2+8x+16
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True or false?
x2 — 16 B
x2+8x+16

nawiasy skraca¢
False. (x —4) and (x + 4) are different brackets and do not cancel .

(x —4)(x+4) x—4
(x+4)(x+4) x+4
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Upros¢ x2+8x+15
Simplify
X+5
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Uprosé x? + 8 + 15

Simplify
X+5
Roz16z na czynniki licznik suma
Factorise the numerator. Two numbers with a sum of 8 and a
iloczyn

product of 15: 3 and 5.

(x + 3)(x—+5]

=x+3
(xA4-5]
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Upros¢ X2+ Tx+12
Simplify
x+3

< Back to contents



S_Uprolé_c'f X2 +Tx+12
IMmpill
PITY X+ 3

suma iloczyn
Two numbers with a sum of 7 and a product of 12: 3 and 4.

(x+3)(x +4)
(x+3]

=x+4
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Upros¢_ X

2 — 36

implify ~16

+6



‘s 2
Upros¢c. X — 36
Simplify ————
P x+6

licznik roznica dwoch kwadratow
The numerator is a difference of two squares : x> — 36 = (x + 6)(x — 6).

LxA4-6)(x — 6)

Geror O
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g 2
U X 2x — &
Simplify i
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Upros¢ 2—|—2 -8
Simplify —— ==

X — 2

suma iloczyn
Two numbers with a sum of 2 and a product of —8: 4 and —2.
4
G-y
(=27

X 4
X X2 4x
-2 —2x —8

< Back to contents



S_Uprols’_c'f X2 + 6x + 8
Impli
Y e 5x + 4

< Back to contents



S_Uprols'_c’f x?+6x+8
mpli
Y e ox 1 4

Roz16z na czynniki licznik mianownik
Factorise the numerator and the denominator.

x> +6x+8  (x+2)(x+4)
X2+ 5x+4  (x+1)(x+4)

(X +2)(x+4]  x+2
(x+1)x+4]  x+1
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Uprosc

Simplify

X2

—x—0




2
Upros¢ —x—06
Simplif
Imphry X2—9

mianownik roznica dwoch kwadratow
The denominator is a difference of two squares .

x*—x—6  (x—3)(x+2)
x2—9  (x=3)(x+3)

(e—38T(x+2) x+2
(x—38J(x +3)  x+3
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S_Uprols'_éf 3x +6
Impili
P 2 +5x +6
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Upros¢ 3x +6

Simplify
x2+5x+6
licznik wspolny dzielnik mianownik
The numerator has a common factor of 3; the denominator
rozklada sie na czynniki nawiasy
factorises into two brackets.
3x+6  3(x+2)

X2+ 5x+6  (x+2)(x+3)

3(xA4-27 3

(xA42)(x+3) x+3
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Upros¢ 2x% 4+ 7x + 3
Simplify
x+3
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Upros¢. 2x% + 7 3
Simplify =X X+

X+ 3
wspotczynnik nawias
The coefficient of x2 is 2, so one bracket starts with 2x.
2 1
Ex+ DA
(xA43]

2x 1
X 2X2 X
3 6x &




S_Uprols’_c'f 2X2 — 8
"MpATy x2+4x +4
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S_Uproic’,_éf 2X2 — 8
'mpITY x2 +4x + 4

wspolny dzielnik licznik
Take the common factor of 2 out of the numerator first.

2x* =8  2(x*—4)
X2 +4x+4  (x+2)(x +2)

2x* —4)  2(x—2)(x+2)

(x+2)(x+2) (x + 2)(x+2)

2x* -8  2(x—2)
X2 +4dx+4 x+2
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Upro$¢ 6x2 +x—2
Simplify ]
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Uprosg¢ 6X2 +x—2
Simplify R

mianownik réoznica dwdéch kwadratow
The denominator is a difference of two squares .

6x*+x—2=(3x+2)(2x — 1)
4x* —1=(2x—1)(2x + 1)

(B3x +2)(2x—T)  3x+2
(2x +1)(2x—1)  2x+1
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Additig and subtracéting algébraic
fractions
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True or false?

2 3 D

X X 2x
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True or false?

2 3 5

X X 2x

mianowniki
False. The denominators are already the same, so only the

liczniki dodane
numerators are added.

2 3 5
— 4 - ==
X X X
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True or false?
X Xx Ix

3710
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True or false?

X Xx Ix

— 4 — = —
3 4 12
wspolny mianownik
True. The common denominator is 12.

4x  3x Tx

ICRECERET]
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True or false?

I 1 1

X y_x—i—y
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True or false?

1 1

X y_x+y

5
False. Test it with x =2 and y = 3: the left side is 6 and the right side

1
is —.
5
wspolny mianownik
The common denominator is xy, so the answer is

X+y
xy
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True or false?
4 x—-3 4-—x-3

X X X
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True or false?
4 x—3 4—x-—3

X X X

znak licznik
False. The minus sign applies to the whole second numerator, so the —3

becomes +3.

4—(x—3) 4-x+3 T—x

X X X
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True or false?

wspolny mianownik 1 2
The common denominator of and
x+1 X+ 3

(x + 1)(x +3)

is
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True or false?

wspolny mianownik 1 2
The common denominator of
x+1 x+3

(x +1)(x + 3)

mianowniki pomnozone dodane
True. The denominators are multiplied , not added .

wspolny mianownik
The common denominator is (x + 1)(x + 3), not x + 4.
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. . ulamek
Write as a single fraction

3 4
_+_
X X
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. . utamek
Write as a single fraction

3 4

X X

mianowniki liczniki dodane
The denominators are the same, so the numerators are added .

3 4 7

X X X
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. . ulamek
Write as a single fraction

+X
5

DO | X
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. . ulamek
Write as a single fraction

x+x
2 9

wspolny mianownik
The common denominator is 10.

X X 5x  2x

55 1010

5x  2x Tx

071010
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. . ulamek
Write as a single fraction

x+3x
4 8



. . ulamek
Write as a single fraction

x+3x
4 8

wielokrotnos$é wspollny mianownik
8isa  multiple of 4, so the common denominator is 8.

4+8 8+8

X 3x72x 3x

2x  3x Hx

8+878

< Back to contents



. . ulamek
Write as a single fraction

< Back to contents



. . ulamek
Write as a single fraction

2X X

5 3

wspolny mianownik
The common denominator is 15.

2x X 6x  5x

5 3 15 15

6x  bx X

15 15 15

< Back to contents



. . ulamek
Write as a single fraction

x—|—1+x—|—2
2 3

< Back to contents



. . ulamek
Write as a single fraction

x+1+x+2
2 3
wspolny mianownik licznik pomnozony

The common denominator is 6. Each numerator is multiplied by the

dzielnik mianownik
same factor as its denominator.

x+1+x—|—2_3(x+1)+2(x+2)
2 3 6

3x+3+2x—|—4_5x+7
6 6

< Back to contents



. . ulamek
Write as a single fraction

2x+3 x—1
4 6

< Back to contents



. . ulamek
Write as a single fraction

2x+3 x-—1
4 6

wspOlny mianownik znak
The common denominator is 12. The minus sign applies to the whole

licznik
second numerator.
2x+3 x—1  3(2x+3)—2(x—1)
4 6 12

6x+9—2x+2_4x—|—11
12 12

< Back to contents



. . ulamek
Write as a single fraction

2

3
X Yy

< Back to contents



. . ulamek
Write as a single fraction

2 3

X Yy

wspolny mianownik
The common denominator is xy.

2 3 2y 3x
+-=—+—
Xy Xy Xxy

Xy Xy Xy

2 3x 3x +2
y | 3x _ 3x+2y

< Back to contents



. . utamek
Write as a single fraction

1+2
x+1 x+3

< Back to contents



. . ulamek
Write as a single fraction

1+2
x+1 x+3

wspolny mianownik
The common denominator is (x 4+ 1)(x + 3).

1 N 2 (x+3)+2(x+1)
x+1 x+3  (x+1)(x+3)

x+3+2x+2_ 3x+5

(x+1)(x+3) (x+1)(x+3)

< Back to contents



. . ulamek
Write as a single fraction

3 2
x—1 x+2

< Back to contents



. . ulamek
Write as a single fraction

3 2
x—1 x+2
wspollny mianownik znak
The common denominator is (x — 1)(x + 2). The minus sign applies to
licznik
the whole second numerator.
3 2 3(x+2)—2(x—1)
x—1 x+2  (x=1(x+2)
3x+6—2x+2 x+8

(x—1)(x+2)  (x—1D(x+2)

< Back to contents



. . ulamek
Write as a single fraction
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. . ulamek
Write as a single fraction

1 N 3
x—2 x2—4

Roz16z na czynniki mianownik utamki
Factorise the second denominator, then write both fractions over

(x — 2)(x +2).

x2—4=(x-2)(x+2)

r x+2
x—2 (x—=2)(x+2)

< Back to contents 1

x+24+3




Multiplying and dividing algébraic
fractions

< Back to contents



True or false?

a C ] utamek _
To work out 5 = 4 you turn the first fraction upside down

< Back to contents



True or false?

ulamek

a ¢ : : :
To work out 5 = 4 you turn the first fraction upside down
ulamek

False. It is the second fraction that is turned upside down, and the two

uwlamki pomnozone
fractions are then multiplied .

< Back to contents



True or false?

can be worked out without finding a

DO | X
X
ol W

wspolny mianownik
common denominator

< Back to contents



True or false?

x 3 . L
2 X R can be worked out without finding a
wspolny mianownik
common denominator
wspolny mianownik dodawania

True. A common denominator is needed for adding and

odejmowania mnozenia
subtracting , not for multiplying.

liczniki pomnozone mianowniki pomnozone
The numerators are multiplied and the denominators are multiplied , so

th . 3x
e answer is —.
10

< Back to contents



True or false?
a C a-+c¢
— X — =

b d b+d

< Back to contents



True or false?
a C a+c¢
— X — =

b d b+d

1 1 1 2 1
False. Test it with 5 X 5" the left side is 1 and the right side is 1= 73

a C ac

b d” bd

< Back to contents



True or false?
X X

Zro=12
4 2

< Back to contents



True or false?

X.o9_2X
1 >

ulamek
False. The whole number 2 is the fraction T so it is turned upside down

pomnozone
and the two are multiplied .

— N
X
DN | —

8

| X
| X

When x = 8: 2=2 =1, not 4.

< Back to contents



True or false?

1 8  upraszcza sie
XI simplifies to 2

< Back to contents



True or false?

x+1 8  upraszcza sie
X simplifies to 2
4 x+1

Skracanie
True. Cancelling across a multiplication sign is allowed, because x + 1 is a

dzielnik licznik mianownik
factor of a whole numerator and of a whole denominator.

Sx—+1]

8
—— =2
A1 4

< Back to contents



Upros¢

Simplify

x 3
_><_
2 X

< Back to contents



Upro$¢

Simplify

x 3
P >< P
2 X
Pomnoz liczniki pomndz mianowniki skroé

Multiply the numerators and multiply the denominators, then cancel the

wspolny dzielnik
common factor x.

X 3_3x

27 x 2

3x

3
2x 2

< Back to contents
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Uprosc

Simplify



Upros¢

Simplify

3X 8
- >< -
4 9x
B, 8 2kx
4 9x 36x
24x 24
36x 36

24 2
36 3

< Back to contents



Uprog¢

Simplify

at| X
DN | X

< Back to contents



Uprog¢

Simplify

X X
5 2

turn the second

ulamek skrocé
fraction upside cancel the
pomnoz wspolny dzielnik

X

.Xx down and multiply | x 2 common factor x| 2
- T X< 3
2 5 X )

< Back to contents



Uprosc

Simplify

X 2
3 X

< Back to contents
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Upros¢

Simplify

x 2
3 X
pomndz
turn the second multiply the
utamek liczniki
fraction upside numerators and
pomnoz mianowniki
. 2 | down and multiply [ x w X the denominators

i 372

WX

X

2



Uprosc

Simplify

x+1 6
X
3 X+ 2

< Back to contents



Upros¢

Simplify

x+1 6
X
3 X+ 2

nawiasy skracaja sie
The two brackets are different, so only the numbers  cancel

x—i—lx 6  6(x+1)
3 x+2 3(x+2)

6(x+1) 2(x+1)

3(x +2) X +2

< Back to contents



Uprosc

Simplify

x+2 x+2
5 10

< Back to contents
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Upros¢

Simplify
x+2 x+2
5 10
ulamek pomnoz

Turn the second fraction upside down and multiply .

X+ 2 . x—|—2_x—|—2 » 10
5 10 5 X+ 2

x+2 10 10(x+2)

X =
5 x+2  5(x+2)

100+2]
5(x~+2]




Upros¢

Simplify

5x3.x

4 8

< Back to contents



Upros¢

Simplify

5x3

4

X
8

podziel
turn the second divide the numbers
ulamek odejmij
fraction upside and subtract
pomnoz wykladniki
5x3 . x | down and multiply 5x3 S the indices
T8 1 XX

< Back to contents

10x2



Uprosc

Simplify
x>—9 x+1
X
x+1 x—3

< Back to contents
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Upros¢

Simplify
x2—9 x+1
X
x+1 x—3

roznica dwoch kwadratow
x2 —9isthe difference of two squares

x? =9 =(x-3)(x+3)

x2 -9 LXHL (x=3)(x+3)(x+1)

x+1 x-3 (x+1)(x=13)
Gl BT
LeATx—3]



Uprosc

Simplify

XX+ Tx+10  x+2
x—1 T x—1

< Back to contents



Upros¢

Simplify

ﬂ+7x+ﬂ).x+2

x—1 T x—1
Roz16z na czynniki ~ kwadratowy ulamek
Factorise the quadratic , then turn the second fraction upside down
pomnoz
and multiply .

x2 4+ Tx+10 = (x + 2)(x + 5)

(x+2)(x+5) . x+2 (x+2)(x+5  x-1

x—1 Tx—1 x—1 ><x—&—2
Lo e
(—TN(x—+2]

< Back to contents



Uprosc

Simplify

xX*+3x+2  x*+4x+4
B 2

x2—1 T x2—x

< Back to contents



Upros¢

Simplify

x2 4+ 3x+2 ) x2 4+ 4x + 4
x2—1 T x2—x

Roz10z na czynniki kwadratowe ulamek
Factorise all four  quadratics thgr} turn the second fraction upside down
pomnoz
and multiply .

x2+3x+2:(x+1)(x+2)
x2—1=(x+1)(x—1)
X dax+4=(x+2)(x+2)

< Back to contents x2 —x=x(x—1)
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