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6.1 CONCEPT OF EXPANDING
BRACKETS

Expand a single pair of brackets

w(X + y) can be expanded to
become wx + Wy as
shown below.




Example 1

Expand the following algebraic expressions.
a) r(s — 2t) b) 3e(2e —f + 4Q)

Solution:

a) r(s—2t) =(rxs) +[r x (-2t)]

* (+1) X (+s) = +r5
* (+r) X (-s) = -rs

* (-r) X (+s) = -rs

b) 3e(2e —f + 49) % (9-
— (Se X 26) + [3€X ( .I:)] + (36 X4g) ..............
= 6e2 — 3ef + 12eg



Exercise 6.1A

1. Expand the following algebraic expressions.

a) p(q + 1) b) 5(3x +y)
c) —W(X —V) d) -3r(-t +25)
e) 29(2r — 3s +t) f) Yop(x +y)

2. Expand the following expressions.
a) -4m(-m — 3n) b) 4g(f/2 — 39)
c) —n/2(2n + 8m)
d) 49/3(12p + 6q — 9r)



Expand double pairs of brackets

(w + X)(y + z) can be expanded to
wy + wz + Xy + Xz as shown below.

(W +X)(y + 2)
L = (wWXY)+ (WXZ)+ (XXY) + (XX 2Z)
S Wy +WZ+ XY+ X2



Example 2

Expand the following algebraic expressions.
a) (2a + b)(c + 3d) b) (m+ 4)(m — 3)

Solution:

a) (2a + b)(c + 3d)
=(2axc)+(2ax3d)+ (bxc)+ (bx3d)
= 2ac + 6ad + bc + 3bd



b) (m+4)(m-3)
=(mxm)+[mx(-3)]+4xm)+[4x(-3)]
=m?—3m+4m- 12

Like terms

=m?+m-12




ook at the products of (a + b) and (a — b).
(a+b)(a—Db)
= (axa)+[ax(-b)] +(bxa)+[bx(-b)]
=a‘—ab+ab +b?=a’-b’

Since (a+ b)(a—Db)=(a—Db)(a+Db),
(a—b)(a—Db) is also equal to a2 — b-.

| :az_bz



Example 3

Expand the following expressions.
a) (a + 2b)(a— 2b) b) (2p + 5)(2p — 5)

Solution:

a) (a + 2b)(a—2b)
=(axa)+[ax(-2b)] + (2b x a) + [2b x (-2b)]
= a2 — 2ab + 2ab — 4b?

= a’ — 4b?- i a2—4b%=(a)>— (2b)?




b) (2p + 5)(2p - 5)
= (2p x 2p) + [2p x (-5)] + (6 x 2p) + [5 x (-5)]
= 4p2 — 10p + 10p — 25

—AN2 O e
TS T 5=y () |

Thus, (a + b)(a — b) can be written as a — b?
directly.



Example 4

Expand the following expressions.

a) (2 + 7)(2x — 7) b) (3k — 2h)(3k + 2h)
Solution:
a) (2x + 7)(2x - 7) b) (3k — 2h)(3k + 2h)
= (2x)* - (7)° = (3k)* - (2h)?
= 4x? — 49 = 9k?2 — 4h?
—. N _O’f‘E_S .......... ,



Look at the expansions of (a + b)? and (a — b)>.
(a +b)? = (a +b)(a +b)
=(axa)+(@axb)+((bxa)+ (bxh)
= a?+ ab + ba + b?
= a2+ 2ab + b?




(a—b)?
= (a—b)(a—b)
= (axa) + [ax(-b)] +[(-b) xa] + [(-b) x (-D)]
=a’—ab—ba + b?
= a2 — 2ab + b?
i (a+b)2:a2+2ab+b2 I
: and
' (a—b)?=a%—2ab + b’

Thus,



Example 5

Expand the following expressions.
a) (2m + 3n)? b) (4s — t)?

Solution. TN Te T TV ;
a) (2m+3n)? =(2m)? + 2(2m)(3n) + (3n)2<—|

b)

=4m? + 12mn + 9n?
(4s —1)2 = (4s)% + 2(24s)(t) + (1)?

i (a-b)2=a2- 2ab + b?

o vt e — —r —— — —— d



Exercise 6.1B

1. Expand the following expressions.
a) (a + b)(c + 2d) b) (2m —-n)(2p — Q)

c) (x +7)(2y +5) d) (2p-7)(q +2)
e) (U — 2v)(3W + V) f) (3k + 6)(k - 5)

2. Expand the following expressions where each
IS the product of the sum and the difference of
two terms.

a) (X + 3y)(x - 3y) b) (T + 59)(f - 59)



c) (V—7w)(v + 7w) d) (4h — 3Kk)(4h + 3Kk)
e) (bk + 2)(5k - 2) f) (7 + a)(7 — a)

3. Expand the following expressions.
a) (m + n)? b) (c —d)
c) (3w + 4x)? d) (5t — u)?
e) (-y +2)° f) (-2p - 50)°



6.2 CONCEPT OF
FACTORIZATION OF
ALGEBRAIC EXPRESSIONS

State the factors of an algebraic term




State the common factors and the
highest common factor of several
algebraic terms

Common factors of several Algebraic Terms

Step 1: List all the factors of each algebraic
; term.

| : .
 Step 2: |dentify the factors which are common
| to all the terms.



Example 7
Find the common factors of the algebraic terms,

2ab and 4bc.

Solution:
2ab =1 x 2ab

=2xab
—ax2b
= b x2a

The factors of 2ab are
1,2, 4, b, 2a, 2b, ab
and 2ab.




4bc =1 x4bc
=2 X 2bc
=4 X bc
=b x 4c
=cx4b
=2b x 2c

The factors of 4bc are 1, 2, 4, b, ¢, 2b, 2c, 4b,
4c, bc, 2bc and 4bc.

Thus, the common factors of 2ab and 4bc are
1,2, b and 2b.



Highest Common Factor (HCF) of Several
Algebraic Terms

Example 8

Find the highest common factor of the algebraic
terms, 3uv and 6u?.

Solution:

3uv =1x3uv
=3 X Uuv
=UX3Vv
= Vv X 3U i R



6u =1 x 6u?
=2 X 3u?
= 3 X 2u?
=6xUu? The factors of 6u? are i
= U X 6u il, 2, 3,6, U, 2u, 3u, 6u, '
=2U X 3u !_U.Z_’..Z_U.ZL.S_U.Z_"?‘.QQ_GU_ZJ ...... :

The common factors of 3uv and 6u?are 1, 3, u
and 3u.

Thus, the highest common factor of 3uv and
6uU? is 3u.




. ANOTHER WAY
- Using the division method to find the HCF.

Divide the terms by a common factor until no more common
factor exists.

3 | 3uv, 6u?
> uv, 2u?
V, 2U

The HCF of 3uvand 6u2 =3 x u

|

|

|

|

|

|

|

| u
|

|

|

: =3u
|

|



Exercise 6.2A

Find the highest common factor (HCF) of the
following algebraic terms.

1. 2f, 49 2. 4xy, 8yz
3. 5g%, 10gh 4. n%p, np?
5. 8km?, 12mn 6. ef?, 2ef, 4efg

7. 6abc?, 12a2bc, 18ab?c



Factorize algebraic expressions

|
|

| Expansion

| T

| p(g+r)=pg+pr
| \_/

|

Factorization

Factorization is the reverse process of expansion.



Factorize ab —ac
Consider an expression 2ab — 4ac.

2> 2ab, 4ac
a ) ab, 2ac
b, 2C
HCF =2Xxa
= 2a 2ab — 4ac = 2a(b — 2¢)
LN
Thus, 2ab — 4ac can be  HCF 1 Final |
expressed as the product of . quotient |

2a and (b — 2c).



Example 9

Factorize the following algebraic expressions.
a) 2pqg + 4qr b) mn — mn?

c) 3xy + 6yz — 9y?

Solution:
2 > 2pq, 4qr
a) 2pg +4qr=2 + 2r
) 2pq + 4q /q(p . ) 1) pa. 2ar
“HCF | ! Final quotient D, 2r
il HCF =29
Check |



b) mn — mn2 = mn(1 — n) m) mn, mn?

VA n)_nn

| HCF | Flnal quotient ' 1,n

I(_:hegk ............. _: HCF =

c) 3xy + 6yz — 9y? = 3y(X + 2z — 3y)

I D L

3 ) 3xy,6yz,9y2 i HCF | Flnal quotient !
y ) Xy, 2yz, 3y’
X, 2z, 3y . Check:
HCF = 3y | S i 3y(X + 2z — 3y) = 3xy + 6yz — 9y?




Exercise 6.2B

Factorize the following algebraic expressions.

a) 2X + 8y b) 6d + 12
Cc) 6uv — 3v d) 6m? —4mn
e) 10x2y? — 5xy f) 36fg + 2792

g) 3a—6b + 9c h) u? —uv + uw



Factorize a2 + 2ab + b?

o factorize a2 + 2ab + b2, we can write 2ab as

ab+ab.
The HCF of a2and ab is a. Thus, a2 +ab=a (a + b). |

The HCF of ab and b? is b. Thus, ab + b? = b(a + b). |

—a(a+b)+b(a+b)<_‘
_(a+b)(a+b) .................

P (atb)isthe
= (a + b)2 | common factor. !



Example 10

Factorize the following algebraic expressions.

a) X2+ 8x + 16

b) y? + 6yz + 972

. TheHCFofoand4X|sx Sox?+4x=x(x+4). |
Solution: The HCF of 4x and 16 is 4. S0 4x + 16 = 4(x + 4). |

x(x +4) + 4(x + 4)
(X +4)(x + 4)

| (x+ 412 = (x)2 + 20(4) + (47

| =x2+8x + 16 :



b) y2 + 6yz + 92% = y* + 3yz + 3yz + 9z°
=y(y + 3z) + 3z(y + 32)
= (y + 3z)(y + 32)

AR N

| (y +32)2= ()2 + 2(y)(32) + (32 |

I = y2 + Byz + 972 ;



Exercise 6.2C

Factorize the following algebraic expressions.
1. k2 + 8k + 16 2.h2+6h+9

3.b%2+ 12b + 36 4. u? + 10uv + 25v2

5. 16y? + 8yz + 7° 6.4t2+ 12t +9



Factorize ab + ac + bd + cd
Example 11

Factorize the following algebraic expressions.
a)ax +3a+2X+6

b) ab + by + ax + xy




Solution:

a)ax +3a+2x+6
= (ax + 3a) + (2X + 6)
—a(x+3)+2(x+3)

T t

=(x+3)@a+2)

b) ab + by + ax + xy
= (ab + by) + (ax + xy)

=b(aty) +x(@+ty)
=(a+y)b+x)




Exercise 6.2D

Factorize the following algebraic expressions.
1. 4ac + 2ab + 2cd + bd

2. St + 4tv + 3su + 12uv
3.2ab+2ac+b+c

4. 4x? - 2Xy - 6XZ + 3yz



Factorize a2 — b?

Since factorization is the reverse process of
expansion, a? — b2 can be factorized as
(a+ b)(a-—Dhb).

a? — b2 is also known as the difference of two
squares.

l—..—..—..—..—..—..—..—..—..—..—..I

‘@-b2=(a+b)a-b)



Example 12

Factorize the following algebraic expressions.

a) 4x2 —y? b) 8p2 - 18
Solution:
a) 4x2 —y? b) 8p2 - 18

= 22X2% — y? =2(4p%—-9)

= (2x)7 —y? = 2[(2p)* - 3°]

= (2x +y)(2X - y) =2(2p + 3)(2p - 3)



Exercise 6.2E

Factorize the following algebraic expressions.

1. p2_q2 2 a2_32
3.x2-9 4.1 -9t
5. 16p2 — 2507 6. 81u2 — 100

7. 2X?% — 18y? 8. 18gh? — 50g



Factorize and simplify algebraic
fractions

An algebraic fraction Is one in which the
numerator or the denominator or both are
algebraic expressions. Examples:

3a%, 8 ,12gh%k, 9p + 6pq , X2 —y?
6 4def 3gh 6+49 Xx°+Xy




Example 13

Simplify the following expressions.

a) 4ab* b) 6pq
6asc 9p%qr
Solution:
6a’c 2a(3ac)

3ac



b) 6pg= 3pg(2) .
9p=qr 3pq(3pr)

" g i Neore comron i
3pr




Example 14

Simplify the following expressions.

a) 2x + 10 b) m?—9
Xy + by mn — 3n

Solution:

a) 2x + 10
Xy + 9y

y(X + 5)

=2
y




b) m2—9
mn — 3n

=(Mm+3)(m-3) _

=m+3
n




Exercise 6.2F

1. Simplify the following algebraic fractions.
a) 5ab b) _6p

10bc 18pr
c) 9pq d) _fg
N 4fgh

e) _wu f) 12b2c?

Wu abc



2. Simplify the following algebraic fractions to
the lowest terms.

a) 12m + 3 b) 4a° — 12ab
6p 6ab
C) _pq d u+v
pr - ps bu + 5v
e) s—t f) -9

s2 —t? fe— 3f



6.3 ADDITION AND
SUBTRACTION OF
ALGEBRAIC FRACTIONS

Add or subtract two
algebraic fractions
with the same
denominator




Example 15

Simplify the following.
am+3+2m+1 b) k -k-1
4 4 h+k h+Kk

Solution:

am+3+2m+1=(mMm+3)+(2m+1)
4 4 4

=m+3+2m+1
4

=3m+4
4







Exercise 6.3A

Simplify the following to the lowest terms.

l.a+b 2. 9X — 2X
3 3 11 11
3. mn + 3mn 4.10+ 3
8 8 d? d?
. 3a+1l+a+?2 6. /w- 4w
4h? 4h? 15wuv 15wuv
[.2p+5+p-2 8.b+1+b+1

30 3 2b+1 2b+1



Add or subtract two algebraic
fractions with one denominator as a
multiple of the other denominator

Example 16

Simplify the following to the lowest terms.

a)



Exercise 6.3B

Simplify the following to the lowest terms.

l.a+a 2.2p—4p
3 9 5 15
3.y+ty+2 4.b+ d
2 6 st rst

5. 2k+ 4K 6.f+0Q

g—-g-f
m+2 3(m +2) hk  2hk




Exercise 6.3C
1. Simplify each of the following.

a)a+a b)h-3
2 b m n

c)b+a d1-0b
a b? 2b ac

e) 3y + 5q f) 3d — 2a

4 7 a 3



2. Simplify each of the following algebraic
fractions.

a) X + b)p-g

6 g 6 8
c)h—h da+b

2k k rt St
e)b+d- f) w+w+u




6.4 MULTIPLICATION AND
DIVISION OF ALGEBRAIC
FRACTIONS

Multiplication of two algebraic

fractions
axc=axc

b d bxd



Example 19



Exercise 6.4A
Find the product of the following.

1. p x50 2. (W+U) XX
3 y

3.2t X W 4. 5x(-h)
V2 U? 69

5, X+y) X _Z 6. 4 Xp+t(

X%+ 1 P-q 5



Exercise 6.4B
Find the quotient of the following.

1. m~=+5n 2.M+ n
3 P ar
3.b°c +~ a 4. 5+ (-u)
d 3c oW




Exercise 6.4C
1. Find the product of the following.

a) p X 3pQ b) 15xy X 4
g 20X
C) UV X X? d) p x (-qr?)
WX U2 qr
) —IS® X uv f) 4 xp?-¢?

Atu  res p-Q 5



2. Divide the following.

a) m-+mn b) Xyz + wx
3 y
c) _uz~+(-u) d) (ax +ay) =X +y
ow W
e) S + _a flat+b-+as—b?



Expansion Factorlzatlon

The product of an algebraic Factorize an algebraic term 2ab = .
term and an algebraic 2xaxhb

|
i |
| |
expression a(b + c) =ab + ac : Factorize algebraic expressions
The product of two algebraic | ab+ac=a(b +c) '
expressions (a + b)(c + d) a’-b°=(a+b)(a-Db) |
=ac+ad+bc+cd | a2+2ab+b2:(a+b)2 |
(a + b)2 = a2 + 2ab + b? | —2ab + b2 = (a—b)? |
(a—b)?=a% - 2ab + b? | ab+ac+bd+cd (b+c)(a+d)I
(a+b)(a—b)=a>—b?

i Algebraic fractions

|
| Both or either the numerator or the denominator is an algebraic
| term or algebraic expression. |

|

| b,3,a+b, b ,andc—d







