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2.  PATTERNS, FUNCTIONS AND ALGEBRA

ALGEBRAIC EXPRESSIONS (FACTORISATION)

TAKING OUT HIGHEST COMMON FACTOR (HCF)
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TAKING OUT BRACKET AS HIGHEST COMMON FACTOR
(HCF)

Factorise the expressions:

Example 1: 2x + 10.

Solution: 2x + 10

2+

= 4xy(2x + 3y)

Example 3: x?y — 5xy — y.

Solution: x%y — 5xy —y

Xy Swy_y
_y(y y y)
=y(x* —5x—1)
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Example 4: a(y — 2) + b(y — 2).

Solution: a(y — 2) + b(y — 2)

=(0—-2)(a+h)

CLASSWORK 1 DATE:

Factorise the following expressions:
1. 2x+ 6

2. 4t3u’ — 8t*ud + 328°u°

3. tr—-s)+(@r-—ys)

4. p(x +15) — 2(x + 15)

HOMEWORK 2 DATE:

Factorise the following expressions:
1. 3a—12

2. 6q*r —12qr?

3. m(a—2b)+ (a—2b)

4. x(y—2)+5(y—2)
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FACTORISATION INVOLVING THE SIGN — CHANGE RULE
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Factorise the following expressions:

Example 1: —2x + 10.

Solution: —2x + 10

= —2(x+5)

Example 2: —12a3b* — 18a?b°.

Solution: —12a3b* — 18a?b°

12a3p* 13a2b5)
—-6a2b* —6a?b*

= —6a’b* (—

= —6a’b*(2a — 3b)
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Example 3: a(y — 2) — b(2 — y).

Solution: a(y —2) — b(2 — y)
=aly—2)+b(-2+y)
=a(ly—-2)+b(y—-2)
= (y—2)(a+b)

Example 4: 2x(3m — 2n) + 5y(2n — 3m)

Solution: 2x(3m — 2n) + 5y(2n — 3m)
=2x(3m —2n) — 5y(—2n + 3m)
=2x(3m —2n) — 5y(3m — 2n)

= (3m —2n)(2x — 5y)

CLASSWORK 3 DATE:

Factorise the following expressions completely:

1. —2ab + 6ac 2. —18x%y — 12xy?
3. x(a—b)+yb-a) 4. x(a—b)—y(b—-a)
HOMEWORK 4 DATE:

Factorise the following expressions:
1. —5pq-—20pr 2. —14m?n* + 21m3n®

3. pa—2)—q(2—a) 4. tx—y)+(y—x)
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FACTORISING DIFFERENCE OF TWO SQUARES (DOTS)
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Factorise the following expressions completely:
Example 1: x* — 9
Solution: x> — 9
= (Va2 —9)(VaZ +/9)
=(x—-3)(x+3)
Example 2: x* — 16
Solution: x* — 16
= (Vx* —16)(Vx* +/16)
=@ -4)(x*+4)
= (VA2 =V (V22 + V) (x* + 4)
=(x—-2)(x+2)(x* +4)
Example 3: (x — 2)? — 25
Solution: (x — 2)% — 25
= (J(x —2)2 = V25)(/(x — 2)2 + V25)
= [(x —2) = 5][(x - 2) + 5]

=(x-7)(x+3)
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CLASSWORK 5 DATE:

Factorise the following expressions completely:

1. x2-1 2. 4p*-1

3. 16m?-9 4.  49r? —121s?
5. 2a*-50

HOMEWORK 6 DATE:

Factorise the following expressions:
1. d*-36 2. 144b* - 81c?
3. x*y?—16z* 4. 3p*-27

5. (x-y)?-1
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Consider the product (a + x)(a + y)

By multiplying out it is clear that this product will become:
(a+x)(a+y)

=a’+ay+ax+xy

=a’+(x+y)a+ (xxy)

So the expression a? + (x + y)a + (x X y) can be factorised as
(a+x)(a+y).

Steps for factorizing trinomials of the form ax? + bx + ¢ where a is a
common factor.

Consider the expression of the form: x> + 9x + 20

ax® + bx + c:

L If the sign before the constant is ‘+’ then
both signs in the brackets will be the same as
the sign before the middle term.

both signs in the brackets will be ‘+’ or ‘—°¢ as
the sign before the coefficient of the middle term.

o

Step 1: Use two pairs of brackets multiplied together to factorise the
trinomial.

¢ ) )

Step 2: Determine factors of first term that are similar and put them as fist
term of each bracket. x> = x X x

(x  (x )

Step 3: Both signs in the middle will be the same as the sign before the
middle term which is ‘+’.
(x+  D(xt+ )
Step 3: Determine the factors of the last term that when you add them
because of the sign of the last term will give you the coefficient of
the middle term, 9.
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Factorise completely:

Example 1: x? + 11x + 24
Solution: x% + 11x + 24
=(x+8)(x+3)
Example 2: a®> — 7a + 12
Solution: a% —7a + 12
=(a—-3)(a-4)
Example 3: 5d% — 45d + 100
Solution: 5d? —45d + 100
= 5(d? — 9d + 20)
=5(d—5)(d — 4)
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CLASSWORK 7 DATE:

Factorise the following expressions completely:
1. k*+8k+15 2. x2-10x+9
3. r2-7r+12 4.  y>+13y+40

5. 4p?—48p+80

HOMEWORK 8 DATE:

Factorise the following expressions completely:

1. k?-8k+15 2. x2+9x+18
3. 1r’+14r+24 4. b*—5b+6
5. —2a’-10a-8
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Factorise the following expressions:

Example 1: x* —x — 6

Solution: x%2—-x—6
=(x-3)(x+2)

Example 2: x* + 3x — 28

Solution: x% + 3x — 28
=x—-4)(x+7)

Example 3: 6x* — 12x — 18

Solution: 6x* —12x — 18
=6(x*—-2x—-3)

=6(x—3)(x+1)

CLASSWORKS & HOMEWORKS

CLASSWORK 9 DATE:

Factorise the following expressions fully:

1. n2-n-20 2. t*+4t-60

3. r2+5r-36 4. a*—7a-18

5. 4x%2-20x-24

HOMEWORK 10 DATE:

Factorise the following expressions fully:

1. m?+m-20 2. c2—4c-60

3. s2 — 55 — 24 4. k% + 12k — 64

5. 2y*+4y-16
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SIMPLIFYING ALGEBRAIC FRACTIONS
To simplify algebraic fractions, you will have to mostly factorise first.

Simplify the following expressions:

8x2-4
Examples 1: 2
. 8x2-4 .
Solution: — do not cancel over a ‘+’ or ‘—° sign
4(2x%-1) . 8x2 4 .
= ——— — factorise or anrinda each term by denominator
=2x2 -1
Examples 1: 2127y 14xy
p T l4xy+xyz
Solution: 2127y - 14xy
) 14xy+xyz
7xy(3xy3-2 . .
= y(3xy"-2) — factorise both numerator and denominator
7xy(2+2z)
_ 3x2-2
T 24z
x%45x—14  x24+x-12  x*+4x
Example 4: 3 X5 T3
. x2+5x-14 _ x*+x-12 _ x%+4x
Solution: X -
x—3 2—x 1
_ (x+7)(x-2)  (x+4)(x—-3) 1
- x-3 —(x-2) x(x+4)
_xt7
o —X
x+7

X
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CLASSWORK 11 DATE:
Simplify:

8a+16 6q—7p
1. 8a 2. 14p-12q
3 x2-5x 4 x2-4 x—5 . x2-7x+10
’ x2-7x+10 : X2+5x+6  x+4  x2+7x+12
HOMEWORK 12 DATE:
Simplify:
1 Zp2+p 2 8m2+16m>< 8
’ p? ' 16 m+2
3 x%-2x-15 N x%-3x-10 L x+3
’ 2x3-4x2—-6x ~ 2x2-20x+42  xZ+x
CLASSWORK 13 DATE:

Factorize completely:
1.  5x3y3 —10x*y? + 3x2y*
2.  x%(x + 11)-16(x + 11)

3. 2x3—12x%+18x

2
x“-1
4.
3x+3
6 x%—4x 4xy X
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CLASSTEST 1 ALGEBRAIC EXPRESSION
1. Factorise completely:
1.1 2x* -2 C))
1.2 x*+2x-15 2)
1.3 p*(a—b)—(b—a) 3)
2. Simplify:
51 3x+6x2 ?)
3x
2
2.2 aZfB N Z:Z‘z-Ga )
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