Factorising and Algebraic Fractions: Quick Questions

Mini whiteboard questions, with solutions
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Factorising 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)

Prawda. Najwiekszy wspolny dzielnik 6x 19 to 3, a 3 x 2x = 6x,

3 x3=0.
True. The highest common factor of 6x and 9 is 3, and 3 x 2x = 6x,
3x3=0.
2x 3

3 6x 9
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True or false?
8x + 12 jest w pelni roztozone na czynniki jako

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

< Back to contents



True or false?

8x + 12 jest w pelni rozlozone na czynniki jako
2(4x +6)
8x + 12 is fully factorised as 2(4x + 6)

Falsz. 2 jest wspolnym dzielnikiem 8x i 12, ale nie jest
najwiekszym wspolnym dzielnikiem, wiec to wyrazenie nie jest
w pelni rozlozone na czynniki.
Najwiekszy wspdlny dzielnik 8x i 12 to 4, wiec 8x + 12 = 4(2x + 3).
False. 2 is a common factor of 8x and 12, but it is not the highest
common factor, so the expression is not fully factorised.

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)

Falsz. Kazdy wyraz wewnatrz nawiasu musi byc¢
podzielony przez wspolny dzielnik, a nie tylko
pierwszy wyraz.
10y =+ 5 = 2y, wiec bx + 10y = 5(x + 2y).
False. Every term inside the bracket must be divided by the
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)
Falsz. x(x) to x?, wiec drugi wyraz zostat zgubiony.
x +x =1, wiec x> + x = x(x + 1).

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

x+x=1,50x*+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)

Prawda. Drugi wyraz to w calosci wspdlny dzielnik, a
3 +3 =1, wiec 1 pozostaje wewnatrz nawiasu.
True. The second term is entirely the common factor, and
3+-3=1,soalisleft inside the bracket.
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Roz16z na czynniki 2x + 6
Factorise 2x + 6
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Roz16z na czynniki 2x + 6
Factorise 2x + 6

Najwiekszy wspdlny dzielnik 2x i 6 to 2.

2x +6 = 2(x +3)
The highest common factor of 2x and 6 is 2.

2x +6 =2(x + 3)

X 3

2 2x 6
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Roz16z na czynniki 9x + 24
Factorise 9x + 24



Roz16z na czynniki 9x + 24
Factorise 9x + 24

Najwiekszy wspolny dzielnik 9x 1 24 to 3.
Ox ~3=3x124+3=28.

9x + 24 = 3(3x + 8)
The highest common factor of 9x and 24 is 3.

9x +3=3xand 24 =3 =8.
< Back to contents 9X _|_ 24 — 3(3X + 8)



Roz16z na czynniki 6y — 15
Factorise 6y — 15



Roz16z na czynniki 6y — 15
Factorise 6y — 15

Najwiekszy wspolny dzielnik 6y i 15 to 3.

6y — 15 =3(2y — 5)
The highest common factor of 6y and 15 is 3.

6y — 15 = 3(2y — 5)
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Roz16z na czynniki 10a + 156
Factorise 10a + 15b



Roz10z na czynniki 10a + 15b
Factorise 10a + 15b

Najwiekszy wspolny dzielnik 10a 1 1556 to 5.

10a + 15b = 5(2a + 3b)
The highest common factor of 10a and 15b is 5.

10a + 15b = 5(2a + 3b)
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Rozl6z na czynniki x? + 7x
Factorise x2 + 7x
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Rozl6z na czynniki x* + 7x
Factorise x2 + Tx

Najwiekszy wspolny dzielnik x* i 7x to x.

x4+ Tx =x(x+7)
The highest common factor of x? and 7x is x.

X2+ Tx =x(x+7)

X 7

X X2 Tx
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Rozl6z na czynniki 12x? + 8x
Factorise 12x% + 8x
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Rozl6z na czynniki 12x? + 8x
Factorise 12x* + 8x

Najwiekszy wspolny dzielnik 12x? i 8x to 4x.
12x* + 8x = 4x(3x + 2)
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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Roz16z na czynniki 6x° — 9x?

Factorise 6x° — 9x?
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Roz16z na czynniki 6x> — 9x?

Factorise 6x° — Ox?

Najwiekszy wspolny dzielnik liczb to 3, a
poteg x to x*, wiec najwiekszy wspoélny
dzielnik to 3x2.
6x3 — 9x* = 3x*(2x — 3)

The highest common factor of the numbers is 3 and

2. so the highest common

~ B . o~ 9

of the powers of x is x
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Roz16z na czynniki 4x2y + 6xy?
Factorise 4x%y + 6xy?



Roz16z na czynniki 4x?y + 6xy?

Factorise 4x%y + 6xy?

Oba wyrazy zawieraja 2, x 1 y, wiec
najwiekszy wspolny dzielnik to 2xy.
4x%y + 6xy? = 2xy(2x + 3y)
Both terms contain 2, x and y, so the highest
common factor is 2xy.

4x%y + 6xy* = 2xy(2x + 3y)
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Roz16z na czynniki
8x5 + 12x2 4 20x
Factorise 8x° 4+ 12x2 + 20x



Roz16z na czynniki
{x° + 12x2 + 20x
Factorise 8x° + 12x2 + 20x

Najwiekszy wspolny dzielnik 8x3, 12x? i 20x to 4x.

8x% + 12x% + 20x = 4x(2x? + 3x + 5)
The highest common factor of 8x3, 12x? and 20x is 4x.

8x3 + 12x% + 20x = 4x(2x? + 3x + 5)

2x2 3x 5

8x3 ‘ 12x2 ‘ 20x ‘

< Back to contents 4x



Roz1dz na czynniki 5(x + 1) + x(x + 1)
Factorise 5(x + 1) + x(x + 1)
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Roz10z na czynniki 5(x + 1) + x(x + 1)
Factorise 5(x + 1) + x(x + 1)

Nawias (x + 1) jest wspOlnym dzielnikiem obu wyrazow.

5(x+1)+x(x+1)=(x+1)(x+5)
The bracket (x + 1) is a common factor of both terms.

5(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 brackets
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True or false?

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

Falsz. (x — 3)(x — 3) wymnaza nawiasy do x* — 6x + 9.
Znaki musza by¢ przeciwne: x* — 9 = (x + 3)(x — 3).
False. (x — 3)(x — 3) expands to x* — 6x + 9.
The signs must be opposite: x? —9 = (x + 3)(x — 3).

X 3
X x?2 3x
-3 —3x -9
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True or false?

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

x4+ 9= (x+3)(x + 3)

Falsz. (x + 3)(x + 3) wymnaza nawiasy do x* + 6x + 9.

x? + 9 to suma dwdch kwadratdw, i nie rozklada sie
na czynniki.
False. (x + 3)(x + 3) expands to x> + 6x + 9.

x2 49 is a sum of two squares, and it does not 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)

Prawda. 5 x (=3) = —=1515+ (—=3) = 2.
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)

Falsz. (x +4)(x — 2) wymnaza nawiasy do x? + 2x — 8,
wiec znaki sa w odwrotng strone.
x?—2x —8=(x—4)(x +2)
False. (x +4)(x — 2) expands to x* + 2x — 8, so the signs
are the wrong way round.

x?—2x —8=(x—4)(x +2)
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True or false?

To roztozy¢ na czynniki x* + 7x + 12 potrzebujemy
dwach liczb

, ktore pomnozone daja 12 i dodane daja 7
To factorise x% + 7x + 12 we need two numbers

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

To roztozy¢ na czynniki x* + 7x + 12 potrzebujemy
dwach liczb

, ktore pomnozone daja 12 i dodane daja 7
To factorise x2 + 7x + 12 we need two numbers

that multiply to 12 and add to 7

Prawda. Te dwie liczby pomnozone dajg wyraz staly, a dodane
daja wspolczynnik przy x.
Tymi liczbami sg 31 4, wiec x* + 7x + 12 = (x + 3)(x + 4).
True. The two numbers multiply to the constant term and add to the
coefficient of x.

+ Back to contentsT he numbers are 3 and 4, so xZ + 7x + 12 = (x + 3)(x + 4).



Rozl6z na czynniki x* + 5x + 6
Factorise x2 + 5x + 6
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Roz16z na czynniki x* + 5x + 6
Factorise x? + 5x + 6

Dwie liczby, ktdre pomnozone daja 6 i dodane dajag 5: 21 3.

x2+5x+6=(x+2)(x+3)
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
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Roz16z na czynniki x? + 9x + 20
Factorise x% + 9x + 20



Roz16z na czynniki x* + 9x + 20
Factorise x? 4+ 9x + 20

Dwie liczby, ktore pomnozone dajg 20 i
dodane dajg 9: 41 5.

x*+9x + 20 = (x + 4)(x + 5)
Two numbers that multiply to 20 and add to 9: 4 and
5.

x*+9x +20 = (x +4)(x + )
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Roz16z na czynniki x? + 3x — 10
Factorise x% + 3x — 10

< Back to contents



Roz16z na czynniki x? + 3x — 10
Factorise x? + 3x — 10

Dwie liczby, ktdre pomnozone daja —10 i dodane dajg 3: 51 —2.

x?4+3x—10= (x +5)(x — 2)
Two numbers that multiply to —10 and add to 3: 5 and —2.

x?+3x—10= (x +5)(x — 2)

X 5

X X2 5x
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Roz16z na czynniki x? — 7x + 12
Factorise x2 — 7x + 12
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Roz16z na czynniki x? — 7x + 12
Factorise x* — 7x + 12

Wyraz staly jest dodatni, a wspotczynnik
przy x jest ujemny, wiec obie liczby sg
ujemne: —31 —4.

x*—Tx+12 = (x — 3)(x — 4)

The constant term is positive and the coefficient of x
is negative, so both numbers are negative: —3 and

< Back to contents



Rozl6z na czynniki x* — 2x — 15
Factorise x2 — 2x — 15
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Rozl6z na czynniki x* — 2x — 15
Factorise x2 — 2x — 15

Dwie liczby, ktore pomnozone dajg —151
dodane dajg —2: —513.
x?—2x —15 = (x — 5)(x + 3)
Two numbers that multiply to —15 and add to —2:
—5 and 3.

x*—2x —15=(x — 5)(x + 3)
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Rozl6z na czynniki x* — 49
Factorise x2 — 49
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Rozl6z na czynniki x* — 49
Factorise x% — 49

To réznica dwdéch kwadratéw, z x* = (x)? i
49 = 72,
x? =49 = (x+T7)(x = 7)
This is a difference of two squares, with x* = (x)
and 49 = 7%,
x* =49 =(x+7)(x—7)

2
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Roz16z na czynniki 2x? + 7x + 3
Factorise 2x2 + Tx + 3



Roz16z na czynniki 2x? + 7x + 3
Factorise 2x2 + 7x + 3

2x% pochodziz 2x x x,a3z 1 x 3.

2x% +Tx+ 3= (2x + 1)(x + 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
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Roz16z na czynniki
Ix% 4+ 10x + 12
Factorise 2x% 4+ 10x + 12



Roz16z na czynniki
Ix% 4+ 10x + 12
Factorise 2x2 + 10x + 12

Najpierw wyjmij wspolny dzielnik 2.
2x? +10x + 12 = 2(x* + 5x + 6)

x? +5x+ 6= (x+2)(x + 3), wiec 2x* + 10x + 12 = 2(x + 2)(x + 3).
Take the common factor of 2 out first.

2x2 +10x + 12 = 2(x* + 5x + 6)
x?2+5x+6=(x+2)(x+3), 50 2x*> + 10x + 12 = 2(x + 2)(x + 3).
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Roz16z na czynniki 9x* — 16
Factorise 9x% — 16
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Roz16z na czynniki 9x* — 16
Factorise 9x* — 16

To réznica dwoéch kwadratéw, z 9x* = (3x)? i
16 = 42,

9x? — 16 = (3x +4)(3x — 4)
This is a difference of two squares, with 9x* = (3x)
and 16 = 4°.

Ix* — 16 = (3x +4)(3x — 4)

2
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Roz16z na czynniki 6x* — x — 12
Factorise 6x2 — x — 12
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Roz16z na czynniki 6x* — x — 12
Factorise 6x2 — x — 12

6x* pochodzi z 3x x 2x,a —12z 4 x (—3).
6x* —x — 12 = (3x +4)(2x — 3)
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

<— Back to contents _a _ Oy _19



Simplifying algebraic fractions with
single brackets



True or false?
X + 2
—_— =X

2
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True or false?
X+ 2
=X
2

Falsz. 2 na dole dzieli caly licznik, a nie wyraz 2 sam.
. , . . . o x+2 .
x + 2 nie ma wspolnego dzielnika, wiec —,— Nie upraszcza si¢.

442 .
Gdy x = 4: ;L—S,amezl.

False. The 2 on the bottom divides the whole numerator, not the term 2
on its own.

X
x + 2 has no common factor, so

442
When x = 4: %:3, not 4.

does not simplify.
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True or false?

3x + 6
B
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True or false?

3x +6
S —x 42
3
Prawda. 3 jest dzielnikiem calego licznika: 3x + 6 = 3(x + 2).
2
Bx+2) =x+2
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

X

3

Falsz. x jest wyrazem licznika, a nie dzielnikiem calego licznika.

xX+3 . .
— 1€ upraszcza sie.
X

1+3 .
Gdy x = 1: Jlr:4,an1e3.

False. x is a term of the numerator, not a factor of the whole numerator.
x+3

X

does not simplify.

When x = 1: 1——;3 =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

Falsz. Kazdy wyraz licznika jest podzielony przez 3, a nie tylko
pierwszy wyraz.

6x + 9 = 3(2x + 3), wiec ulamek upraszcza sie do 2x + 3.
False. Every term of the numerator is divided by 3, not the first term on
its own.

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

Hx X

Prawda. 5 jest wspdlnym dzielnikiem catego licznika i calego
mianownika.
B(x +2) _X+2

'I)'(rue. 5 is); common factor of the whole numerator and the whole
denominator.
B(x+2) x+2
Bx X
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2x + 10

Uprosc
2x 410

Simplify
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g 2 10
Uprosc >

2 10
Simplify X

Roz1dz na czynniki licznik.
2x +10  Z(x+5)

> 7 =x+5

Factorise the numerator.
2x+10  2Z(x+5)

5 7 =x+5
X 5
2

2x ‘ 10 ‘
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S5x — 15

Uprosc
5x — 15

Simplify
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,, ox — 15
Uprosc A

—1
Simplify x— 1

Najwiekszy wspdlny dzielnik licznika to 5.
5(x — 3) : B(x —3) Cy_3
The highest common factor of the numerator is 5.

5(x—3) Blx—3)
3 = 5 =x-3
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2x + 8
x +4

Uprosc
2x + 8
x 44

Simplify
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2x + 8

Uprosc
x+4
o 2x+8
Simplify ————
x+4
Roz1dz na czynniki licznik.
2x +8  20x+4] 9
x+4 ey
Factorise the numerator.
2x +8  2(xA+4] 9
x+4 (4]
X 4
2 2x ‘ 8 ‘
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3x — 12
x—4
Simplify

Uprosc
3x — 12
x—4
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,, 3x — 12

Uprosc ———
X JR—
o 3x—12
Simplify ———
x—4
Roz16z na czynniki licznik: 3x — 12 = 3(x — 4).
3x—4] 3
(x—4]
Factorise the numerator: 3x — 12 = 3(x — 4).
3x—4) 5
(x—4]
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., x>+ 3x
Uprosc ———

x2 + 3x

X

Simplify
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2
3
Simplify XX

Najwiekszy wspolny dzielnik licznika to x.
x(x+3) :)((X+3)

X

=x+3
12h(e highest common factor of the numerator is x.
x(x+3)  x(x+3)

=x4+3
X X
X 3
X 2 X
< Back to contents S ‘ 3 ‘




., 3x? +6x +9
Uprosc 3

Simplify

3x2 4+ 6x+9
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,, 3x2+6x+9
Uprosc

3x%2 4+ 6x +9

Simplify

3 jest dzielnikiem wszystkich trzech wyrazow licznika.
3(x? +2x + 3)

3 - X2 +2x+3
3 is a factor of all three terms of the numerator.

2

2x +3
B H+2x+3) o o g

3

x? 2x 3

< Back to contents 3 3x2 ‘ 6x ‘ 9 ‘




L AxP+6
Uproscu
2X

4x% 4 6x

Simplify 5
X
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., 4x*+6
Uproscu

2x 246
Simplify O

Najwiekszy wspolny dzielnik licznika to 2x.

2x(2 2
X(2X+3) :%( x13) =2x+3
X

The highest common factor of the numerator is 2x.
2x(2x +3)  2%(2x + 3)

2x 25
2x 3
2
< Back to contents 2 & ‘ L2 ‘




,, dx 4+ 12
Uprosc
6x + 18

Simplify

4x + 12
6x + 18
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,, Ax + 12
Upros¢c ———
6x + 18

4x + 12

Simplify —~— <
P e + 18

Roz}dz na czynniki licznik i mianownik.
Factorise the numerator and the denominator.

Ax+12  4(x+3)
6x +18  6(x +3)
4x+3) 4 2

60+37 6 3
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Uprosc
bx + 20

Simplify

5x + 20
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10
5x + 20
Simplify

Uprosc
10
5x + 20

Roz16z na czynniki mianownik: 5x + 20 = 5(x + 4).
Bx2 2

B(x+4) x+4
Factorise the denominator: 5x + 20 = 5(x + 4).

Fx2 2
Blx+4) x+4
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6x2 + 9x

Upros¢ ———
p Ax? + 6x

6x2 + 9x

Simplif
"mpHy 4x? 4 6x
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,, 6x% + 9x
UprosC ————
4x?% 4 6x

6x2 + 9x

Najwiekszy wspdlny dzielnik to 3x na gorze i 2x na dole.
The highest common factor is 3x on the top and 2x on the bottom.

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

I* +6x  2x(2x + 3)
3x(2x+3]
2x(2x+3)

3
2
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Simplifying algebraic fractions with
double brackets



True or false?

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

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

Prawda. x* + 5x + 6 = (x + 2)(x + 3), wiec (x + 2) jest dzielnikiem
catego licznika i skraca sie.

xA2)(x +3)

Lx+-2]
True. x? +5x + 6 = (x + 2)(x + 3), so (x + 2) is a factor of the whole
numerator and cancels.

(xA2](x +3)
(xA42]

=x+3

=x+3
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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+92x 2

Falsz. x? jest wyrazem, a nie dzielnikiem calego licznika, wiec
nie mozna go skrocic.
X(x+T7)  x+T7

x(x+2)  x+2
False. x2 is a term, not a factor of the whole numerator, so it cannot be

cancelled.
X(x+7)  x+7

x(x+2) x+42
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True or false?
xX—3

7
3 — X
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True or false?

x—3
=1
3— X
Falsz. Te dwa nawiasy nie sg takie same: 3 — x = —(x — 3).
x—3
A
—(x=3)
2
Gdy x = 5: = —1.
False. The two brackets are not the same: 3 — x = —(x — 3).
_x=3 T
—(x—=3)
2
When x = 5: — = —1.
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True or false?
x? — 25

- 5
- X +
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True or false?
x? — 25

- 5
- X +

Prawda. Licznik to réznica dwoéch kwadratow:
x? =25 = (x—5)(x+5).

LS +5)

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

=Xx+95

< Back to contents



True or false?
x? — 16 B
x2+8x+16
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True or false?

x> — 16
x2+8x+16
Falsz. (x —4) 1 (x +4) to rozne nawiasy i nie skracajg sie.
(x—4)(x+4) x—4
(x+4)(x+4) x+4

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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., X2+ 8x + 15
Uprosc
X+ 5

x? 4+ 8x + 15
X+95

Simplify

< Back to contents



X2+ 8x+ 15
Uprosc
X+ 5

x2 4+ 8x + 15
X+5

Simplify

Roz16z na czynniki licznik. Dwie liczby o sumie 8 i iloczynie 15:

315.
3
A3
Factorise the numerator. Two numbers with a sum of 8 and a product of
15: 3 and 5.
3
(x3)ersT
[x+5]

< Back to contents



L X2+ Tx + 12
Uprosc
x+3

x2 4+ Tx + 12
x+3

Simplify

< Back to contents



L X2+ Tx + 12
Uprosc
x+3

x2 4+ 7x 4+ 12
+ 3

Simplify

Dwie liczby o sumie 7 iiloczynie 12: 31 4.

xA3)(x +4)

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

(xA3](x +4)
(xA43]

=x+4

=x+4

< Back to contents



x° — 36

X+ 6

Uprosc
x> — 36
x+6

Simplify

< Back to contents



2

. x*— 36
Uproscx—
x4+ 6 )
x* — 36
Simplify ————
Y G

Licznik to réznica dwdch kwadratéw: x? — 36 = (x + 6)(x — 6).

LABx—6) _ g
The numerator is a difference of two squares: x? — 36 = (x + 6)(x — 6).
(x+6](x — 6) —g
LxA4-6]

< Back to contents



L X2+ 2x =8
Upros;cx+ x
X —2

x2 4+ 2% — 8

Simplify

< Back to contents



2
(2 X7+ 2x —8
Uprosc x x

X — 2
x24+92x — 8

X — 2

Simplify

Dwie liczby o sumie 2 i iloczynie —8: 41 —2.

4
D=2y
(x—2) _
Two numbers with a sum of 2 and a product of —8: 4 and —2.
4
Do,
Le—2]
X 4

+ Back to contents X x2 ‘ 4x ‘



U ros,éx2—|—6x—|—8
p x2+5x+4

x2+6x+8
x24+5x+4

Simplify

< Back to contents



U ros,éx2—|—6x—|-8
p x2+5x+4

x2+6x+8

Simplif
Implyx2+5x%ﬂi

Roz}dz na czynniki licznik i 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+ D)x+4]  x+1

< Back to contents



2 _x—6

2 _

(4 X
Uprosc
X

2—x—6

x2—9

Simplify X

< Back to contents



X2 —x—6
2

W~
O\

Upro -

X

2—x—6

2_9

Simplify

Mianownik to r6znica dwoch kwadratow.
The denominator is a difference of two squares.

x*—x—6 (x—=3)(x+2)
x2—9  (x—3)(x+3)

e—3)(x+2)  x+2
(x—3J(x+3) x+3

< Back to contents



3x + 6
x? +5x 46
Simplify

Uprosc
3x 46
x24+5x+6

< Back to contents



3x + 6
x? +5x+6
Simplify

Uprosc

3x +6
x2+5x+6

Licznik ma wspolny dzielnik 3; mianownik rozklada sie na

czynniki do dwéch nawiasow.

The numerator has a common factor of 3; the denominator factorises into
two brackets.

3x+6  3(x+2)
x2+5x+6  (x+2)(x+3)
3(x+2] 3
(x+2](x+3)  x+3

< Back to contents



o 2xP 4 Tx + 3
Uprosc
x+3

2x% 4+ Tx + 3
X+ 3

Simplify

< Back to contents



o 2xT 4 Tx + 3
Uprosc
x4+ 3

2x%2+7x+3
X+ 3

Simplify

Wspoétczynnik przy x? wynosi 2, wiec jeden nawias zaczyna sie od 2x.

2 1
@+ DA
(x+43]
The coefficient of x2 is 2, so one bracket starts with 2x.
2 1
(2x + )()(/—!—/37: o+ 1
(x+43]
2x 1

< Back to contents X 2x2 ‘ X ‘



2x2 — 8
x2 4+ 4x +4

Uprosc
2x% — 8
x2+4x +4

Simplify

< Back to contents



Najpierw wyjmij wspolny dzielnik 2 z licznika.
Take the common factor of 2 out of the numerator first.

2x* =8  2(x*—4)
X2 4+4x+4  (x+2)(x+2)
2(x? —4) _ 2x = 2)(xA+2]
(x+2)(x+2)  (x+2)(x+2]
2x* -8  2(x—2)
X2 4dx+4 x+2

< Back to contents



Uproéé 6x* +x = 2
P 4x? — 1

6x2 + x — 2
4x2 — 1

Simplify

< Back to contents



Uproéé 6x* +x = 2
p 4x? — 1

6x2 + x — 2
4x2 — 1

Simplify

Mianownik to réznica dwdch kwadratow.
The denominator is a difference of two squares.

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

(Bx +2)(2x—T)  3x+2
(2x +1)(2x—1)  2x+1

< Back to contents



Adding and subtracting algebraic
fractions

< Back to contents



True or false?

2 3 D

X X 2x

< Back to contents



True or false?

2 3 9

X X 2x

Falsz. Mianowniki sa juz takie same, wiec tylko
liczniki sg dodawane.
2 3 5

X_ X X
False. The denominators are already the same, so only the

numerators are added.
2 3 5

X X X

< Back to contents



True or false?
X Xx Ix

3710

< Back to contents



True or false?

X X Ix

— 4 - = —
3 4 12
Prawda. Wspdlny mianownik to 12.
4x  3x Tx
— 4+ — = —
12 12 12
True. The common denominator is 12.

4x+3x_7x
12 12 12

< Back to contents



True or false?

I 1 1

X y_x—i—y

< Back to contents



True or false?

1 1 1
X Yy X+y
Falsz. Sprawdz to dla x = 21 y = 3: lewa strona to §, a prawa to
1
=

Wspdélny mianownik to xy, wiec odpowiedz to Xty
Xy
)
False. Test it with x =2 and y = 3: the left side is 5 and the right side
o1
IS —.

5

. . . X+
The common denominator is xy, so the answer is Y
Xy

< Back to contents



True or false?
4 x—-3 4-—x-3

X X X

< Back to contents



True or false?
4 x—3 4—x-3

X X X

Falsz. Znak minus odnosi sie do calego drugiego licznika, wiec
—3 staje sie +3.

4—(x—3) 4-x+3 T—x

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

becomes +3.
4—(x—3) 4-x+3 T-x
X N X X

< Back to contents



True or false?

.2
1
x+1 x+3

The common denominator of

Wspolny mianownik to (x+1)(x +3)

2
and
x4+ 1 X+ 3

(x + 1)(x + 3)

is

< Back to contents



True or false?
.2
1 t
x+1 x+3 )

The common denominator of

Wspolny mianownik

0(x+1)(x+3)

2
and
x+1 X+ 3

(x +1)(x + 3)

is

Prawda. Mianowniki sa mnozone, a nie dodawane.

Wspolny mianownik to (x + 1)(x + 3), a nie x + 4.
True. The denominators are multiplied, not added.

The common denominator is (x + 1)(x + 3), not x + 4.

< Back to contents



Zapisz jako pojedynczy utamek
3 4
— + —
X X
Write as a single fraction

3 4

-+ —
X X

< Back to contents



Zapisz jako pojedynczy utamek

3 4
— + —
X X - - .
Write as a single fraction
3 4
— _|_ —
X X

Mianowniki sa takie same, wiec liczniki sag dodawane.

3 4 7
X x_ x
The denominators are the same, so the numerators are added.
3 4 7
x | x  x

< Back to contents



Zapisz jako pojedynczy utamek
X X X
2 5
Write as a single fraction
X I X
2 D

< Back to contents



Zapisz jako pojedynczy utamek

X N X
29 . . .
Write as a single fraction
X X
2 5

Wspdlny mianownik to 10.
The common denominator is 10.

X+X75X+2X
2 5 10 10
5x 2x_7x

010" 10

< Back to contents



Zapisz jako pojedynczy utamek
x 3x
17E

Write as a single fraction
x 3x

4+8

< Back to contents



Zapisz jako pojedynczy utamek

X  3X
1Ty
Write as a single fraction
X  3X
ity

8 jest wielokrotnoscig 4, wiec wspdlny mianownik to 8.
8 is a multiple of 4, so the common denominator is 8.

x+3x_2x+3x
48 8 8
2x  3x Hx

< Back to contents 8 8 - 8



Zapisz jako pojedynczy utamek

2xX X

5 3
Write as a single fraction

2X X

5 3

< Back to contents



Zapisz jako pojedynczy utamek

2x X
5 3
Write as a single fraction
2x X
5 3

Wspolny mianownik to 15.
The common denominator is 15.

2x X 6x  5x

5 3 15 15
6x  bx X

< Back to contents B B E N T5



Zapisz jako pojedynczy utamek
x+1+x+2
2 3

Write as a single fraction
x+1+x+2
2 3

< Back to contents



Zapisz jako pojedynczy utamek

x+1 x+4+2
2 i 3
Write as a single fraction
x+1 x+2
2 * 3

Wspolny mianownik to 6. Kazdy licznik jest mnozony przez ten

sam dzielnik co jego mianownik.

The common denominator is 6. Each numerator is multiplied by the same
factor as its denominator.

x+1+x—|—2_3(x+1)—|—2(x+2)
2 3 6

< Back to contents



Zapisz jako pojedynczy utamek
2x + 3 X = 1

4 6
Write as a single fraction

2x+3 x-—1
4 6

< Back to contents



Zapisz jako pojedynczy utamek

2x+3 x—1
46
Write as a single fraction
2x+3  x—1
46

Wspdlny mianownik to 12. Znak minus odnosi sie do calego
drugiego licznika.
The common denominator is 12. The minus sign applies to the whole
second numerator.
2x+3  x—1  3(2x+3)—2(x—1)

4 6 12

< Back to contents



Zapisz jako pojedynczy utamek
2 3

X Yy
Write as a single fraction

2 3

X Yy

< Back to contents



Zapisz jako pojedynczy utamek

2 3
— + —
X Yy
Write as a single fraction
2 3
X Yy

Wspdélny mianownik to xy.
The common denominator is xy.

2

2 3x
2y 3x

3
X y Xy Xy
2 3x 3x + 2
y 4 y

< Back to contents



Zapisz jako pojedynczy utamek
1 2

_|_
x+1 x4+3
Write as a single fraction

1 N 2
x+1 x+3

< Back to contents



Zapisz jako pojedynczy utamek

1 2
x+1 i x+3
Write as a single fraction
1 2
x+1+x+3

Wspdélny mianownik to (x + 1)(x + 3).
The common denominator is (x + 1)(x + 3).

L2 (43 +2Axt )
x+1 x+3  (x+1)(x+3)
X+ 3+2x+2 3x +5

<+ Back to contents v+ 1Wy 22 (v 1\ (w1 2)



Zapisz jako pojedynczy utamek
3 2

x—1 x+2
Write as a single fraction

3 2
x—1 x-+2

< Back to contents



Zapisz jako pojedynczy utamek

3 2
x—1 x+2
Write as a single fraction
3 2
x—1 x+2

Wspolny mianownik to (x — 1)(x + 2). Znak minus odnosi si¢ do

catego drugiego licznika.

The common denominator is (x — 1)(x +2). The minus sign applies to the
whole second numerator.

3. 2 3(x+2)-2x-1)
< Back to contents x—1 X+2_ (X*l)(Xﬁ*Q)




Zapisz jako pojedynczy utamek
1 3

+
x—2 x?—4 _ _
Write as a single fraction

1 n 3
x—2 x2—4

< Back to contents



Zapisz jako pojedynczy utamek
1 3

x—2 x*—4 _ _
Write as a single fraction

Roz16z na czynniki drugi mianownik, a nastepnie zapisz oba utamki na
(x—=2)(x+2).
Factorise the second denominator, then write both fractions over (x — 2)(x + 2).

x2—4=(x-2)(x+2)

1 X+ 2

+ Back to contents x—2 (x—2)(x+2)




Multiplying and dividing algebraic
fractions



True or false?

Aby obliczy¢ % + 2, odwracasz pierwszy ulamek do
gory nogami

c : : :
To work out 5 + y you turn the first fraction upside down

< Back to contents



True or false?

Aby obliczy¢ % + 2 odwracasz pierwszy utamek do
gory nogami

a ¢ : : :
To work out 5 + y you turn the first fraction upside down

Falsz. To drugi utamek jest odwracany do gory nogami, a

nastepnie oba ulamki sg mnozone.
a_ ¢ a d
b d c
False. It is the second fraction that is turned upside down, and the two
fractions are then multiplied.

a c a d

b d b ¢
< Back to contents



True or false?

x 3 . . , : . .
5 X 7 mozna obliczy¢ bez znajdowania wspolnego
mianownika

X

B X = can be worked out without finding a common

denominator

< Back to contents



True or false?

3 . . , : . .
g X ¢ IMozna obliczy¢ bez znajdowania wspolnego

mianownika
X : o
B X = can be worked out without finding a common

denominator

Prawda. Wspolny mianownik jest potrzebny do dodawania 1
odejmowania, a nie do mnozenia.

Liczniki sa mnozone, a mianowniki s3 mnozone, wiec
. 3x
odpowiedz to 0
True. A common denominator is needed for adding and subtracting, not
for multiplying.

< Back to contents
——



True or false?
a C a-+c¢
— X — =

b d b+d

< Back to contents



True or false?

ixg_a+c
b~ d b+d

, 1 1 1 2
Falsz. Sprawdz to dla 5 X5 lewa strona to > aprawa to -
=] C ac

b d  bd
N S o1 . o2 1
False. Test it with 3 X 3" the left side is 1 and the right side is — =

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.2_X
4 "7 92

Falsz. Cala liczba 2 to ulamek i, wiec jest odwracana do gory

nogami, a nastepnie oba sa mnozone.
x 2 x 1 x

171 172738
Gdy x =8: 2+2 =1, anie 4.

2
False. The whole number 2 is the fraction —, so it is turned upside down

and the two are multiplied.
2 x 1 x

X
471 472 8
When x =8: 22 =1, not 4.

< Back to contents



True or false?

x+1 8 .
X | upraszcza sig do 2

4 X +
x+1 X 8 simplifies to 2
4 x+1 P

< Back to contents



True or false?

x+1 X upraszcza sie do 2
4 x+1 P €
x+1>< 8 iolifies to 2
simpliries to
1 Cxy10mP

Prawda. Skracanie przez znak mnozenia jest dozwolone,
poniewaz x + 1 jest dzielnikiem catego licznika i catego

mianownika.
8(x~+1] 8 5
Alx—+1) 4

True. Cancelling across a multiplication sign is allowed, because x + 1 is a
factor of a whole numerator and of a whole denominator.
8(xA41]

8 2
< Back to contents 4M 4



Simplify
x 3

_><_
2 X

< Back to contents



x 3

_><_

2 X _ _
Simplify
x 3
_X_
D ¢

Pomnoz liczniki i pomnoz mianowniki, a nastepnie skroc
wspolny dzielnik x.
Multiply the numerators and multiply the denominators, then cancel the
common factor x.
x 3 3
— X - = —
< Back to contents 2 X gX
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Uprosc
3x 8

4 9x
Simplify

3x 8
—_ >< —_
4 9x

< Back to contents



Upros¢
3x 8
R >< .
1 9x | |
Simplify
3x 8
—_— >< .
1 9x
B B 2
4 7 9x  36x
2x _ 24
36x 36
24 2
36 3
<+ Back to contents



Uprosc

X X

5 2
Simplify
X X

5 2

< Back to contents



X X

573
Simplify
X X
572

odwrdc¢ drugi utamek do gory nogami i pomnoz; skro¢ wspolny
dzielnik x

turn the second fraction upside down and multiply; cancel the common
factor x

turn the second
fraction upside

cancel the
X o down and multiply | x 2 common factor x
< Back to contents| B = X >

O | X
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Uprosc

x 2

3 X
Simplify
X 2

3 x

< Back to contents



Uprosc

X 2

37 x
Simplify
X 2
37

odwroc drugi utamek do gory nogami i pomnoéz; pomnoz
liczniki i mianowniki
turn the second fraction upside down and multiply; multiply the
numerators and the denominators

turn the second multiply the
fraction upside numerators and
« Back to contentf x . 2 | down and multiply [x _ x

the denominators x2




Uprosc
x4+ 1 6
X
3 X+ 2

Simplify
x+1 6
X
3 X+ 2

< Back to contents



Uprosc
x+1 6
X
3 X+ 2
Simplify
x+1 6
X
3 X+ 2

Te dwa nawiasy sa rozne, wiec tylko liczby skracaja sie.
The two brackets are different, so only the numbers cancel.

x—l—l>< 6  6(x+1)
3 x+2 3(x+2)
6(x+1) 2(x+1)

< Back to contents QAly 1 9\ v L9




Uprosc
X+2 x+2
5 10

Simplify
x+2 x+2
5 10

< Back to contents



Uprosc
x+2 x+2
5 10
Simplify
x+2 x+2
5 10

Odwrd¢ drugi utamek do gory nogami i pomndz.
Turn the second fraction upside down and multiply.

x+2;x+2ix—|—2>< 10
5 10 5 X+ 2
x+2 10 _ 10(x+2)
5 x+2  5(x+2)

< Back to contents 10M _ 9




Simplify
5x3 x

4 "8

< Back to contents



Uprosc

5x? X

T3
Simplify
53 x
T3

odwrdc¢ drugi utamek do gory nogami i pomnoz; podziel liczby i
odejmij wykladniki
turn the second fraction upside down and multiply; divide the numbers and
subtract the indices
turn the second

fraction upside
down and minltinly

divide the numbers

and subtract
rtlhhm A A~ -

< Back to corﬁtents%
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Uprosc
x2—-9 x+1
X
x+1 X —3

Simplify
x2—9 x+1
X
x+1 x—3

< Back to contents



Uprosc¢

x2—9xx—i—1
x4+ 1 X —3
Simplify
x2—9 x+1
X
x+1 X —3

x? — 9 to réznica dwdch kwadratow.
x2 — 9 is the difference of two squares.

x? =9 =(x—3)(x+3)

x?2 -9 x+1:(x—3)(x+3)(x+l)

X
x+1 x-3 (x+1)(x—=3)
GBI+ AT
LeAT] (=37

< Back to contents



Uprosc
X*+T7x+10  x+2

x—1 T x—1

Simplify
X+ Tx+10  x+2
x—1 T x—1

< Back to contents



Uprosc
x>+ 7x+ 10 X +2

x—1 T x—1
Simplify
X2+ 7x+10  x+2
x—1 T x—1

Rozl6z na czynniki wyrazenie kwadratowe, a nastepnie odwrdc¢ drugi
ulamek do géry nogami i pomnoz.
Factorise the quadratic, then turn the second fraction upside down and multiply.

X2+ 7x+10 = (x +2)(x + 5)

(x+2)(x+5) ., x+2 _ (x+2)(x+5) y x—1
X1 'X_l_ x—1 X+ 2
(xA27(x + 5)(e—1T

< Back to contents (x —17( x =97

=x+5



Uprosc
X2 +3x+2 x> +4x+4
x2—-1 = x2-x

Simplify
xX24+3x+2  x*+4x+4
x2—-1 = x2-—x

< Back to contents



Uprosc
x2 +3x+2 . x2 4+ 4x + 4
x2—1 T x?2—x

Simplify
x2+3x+2 ) x2+4x+ 4
x2—1 Tox2—x

Rozldz na czynniki wszystkie cztery wyrazenia kwadratowe, a nastepnie odwroé
drugi utamek do géry nogami i pomnoz.
Factorise all four quadratics, then turn the second fraction upside down and multiply.

X2 4 3x+2=(x+1)(x+2)
X2—1:(X+1)(X—1)
X2 x4 = (x +2)(x +2)

< Back to contents x*—x=x(x—1)
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