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OPENING PROBLEM

Jody showed her friend Leanne a trick for performing multiplications of 2 digit numbers, such as
42 x 83:

Step 1. Multiply the digits in the units column. 4 2
2x3=6 x 8 3
6
Step 2. Multiply the digits along the diagonals, then add the results. 4><2
(4x3)+(8x2) =28, sowe write 8 and carry the 2. x 873

2
8 6
Step 3:  Multiply the digits in the tens column. 4 2
4 x 8 =32, adding the 2 gives 34. 8 3
3 4 8 6

So, 42 x 83 = 3486.

Things to think about:

Can you use algebra to explain why this trick works?

The study of algebra is vital for many areas of mathematics. We need it to manipulate equations, solve
problems for unknown variables, and also to develop higher level mathematical theories.

In this chapter we revise the expansion of expressions which involve brackets, and the reverse process
which is called factorisation.

)N OF EXPANSION LAWS

In this section we revise the laws for expanding algebraic expressions.

DISTRIBUTIVE LAW

a/(i?c)zab—l—ac

| Example 1 | «) Self Tutor

Expand the following:

a 2(3z-1) b —3z(z+2)
NN AN
a 23z —1) b —3z(z +2)
=2x3z+2x(-1) =-3zXxz+ -3 X2

=6z — 2 = —3z% — 6z
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THE PRODUCT (a + b)(c + d)

(a+b)(c+d) = ac+ ad + be + bd

| Example 2 | ) Self Tutor
Expand and simplify:
a (z+4)(z-3) b (2z-5)(—z+3)

a (z+4)(z—3)
=z Xxz+xx(-3)+4xz+4x(-3)
=z2 -3z +4x—12
=z’ +z—12

b (22 —5)(—z +3)
=2z X (—z)+2rx3-5x(—z)—5x%x3
=—2z%2+6z+5x—15
=222+ 11z — 15

DIFFERENCE OF TWO SQUARES

(a +b)(a—b) =a® —b?

" Example 3 | ) Self Tutor
Expand and simplify:
a (z+4)(z—4) b (3z—2)(3z+2)
a (z+4)(z—4) b Bz —2)(3z+2)
=z? - 42 = (3z)% - 2°
= :EZ — 16 = 9.272 - 4

PERFECT SQUARES EXPANSION

(a + b)? = a® + 2ab + b?

| Example 4 | ) Self Tutor
Expand and simplify:
a (2z+1)? b (3—4y)?
a (2z + 1)? b (3 — 4y)?
=(22)2+2x2z x1+12 =32 +2 x 3 x (—4y) + (—4y)?
=4z’ + 4z + 1 =9 — 24y + 16>
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EXERCISE 3A

Expand and simplify:

a 3(2z+5) b 4z(x—3) ¢ —23+2)

d —3z(z+y) e 2z(z?-1) f —z(1-2?)

g —ab(b—a) h z%(z—3) i 3(a®+3a+1)

i 5(z2—-3x+2) k —4(2¢2 —3c—7) I 2a(3a® —5a+1)
Expand and simplify:

a 2(x+3)+5@x—4) b 23—z)—-34+2) ¢ z(x+2)+2z(1—-2x)

d z(z?+2z) —22(2—1z) e ala+b)—bla—b) f 22(6 — )+ 3z(z — 4)
Expand and simplify:

a (z+2)(z+5) b (z-3)(z+4) ¢ (z+5)(x—3)

d (z—2)(z—10) e (2z+1)(z—3) f (3z—4)(2x—5)

g 2z +y)(z—y) h (z+3)(—2z-1) i (z+2y)(—z—1)
Expand and simplify:

a (z+3)(x—1)+3(x—5) b (z+7)(z—5)+(z+1)(z+4)

¢ 2z+4+3)(z—2)—(z+1)(x+6) d (44-3)(t+1)—(2t—1)(2t+5)

e (dz—1)B3—2z)+(2z—3)(3z —2) f 53z —4)(x+2)—(7T—x)(8 —5z)
Expand and simplify:

a (z+7)(xz—-T7) b 3+a)(3—a) ¢ b—z)5+x)

d 2z+1)2z—-1) e (4-3y)(4+3y) f (3z —4z)(4z + 3z)
Expand and simplify:

a (z+3)(z—3)—(z+6)(x—6) b 5p—2)(5p+2)—p3p—1)

¢ By—2)(By+2)— (2y +32)(2y — 32) d (10— 2?)(10 + z?) — (10 — 32%)(10 + 3z?)
Expand and simplify:

a (z+5)? b (2z+3)2 ¢ (T+z)?

d (3z+4)? e (5+x?)? f (322 +2)?

g (5z +3y)? h (222 + Ty)? i (2% +8z)?
Expand and simplify:

a (z—3)? b (2-1x)2

d (6 — 5p)? e (2x — by)?

g (z2-5)2 h (42% — 3y)?
Use the diagram alongside to show that A

(a—b)? =a? — 2ab+ b°.
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10 Expand and simplify:
a (z+9?2%+(z—-2)2 b (3z+1)%— (2z—3)? ¢ (z+8)*—(z+2)(z—5)
d (5-p)2+(p*>—4)? e (322 -1)2-4(1-2x)? f (5z+y?)? — z(z? — y)?

AR FURTHER EXPANSION

When expressions containing more than two terms are multiplied together, we can still use the distributive
law to expand the brackets. Each term in the first set of brackets is multiplied by each term in the second
set of brackets.

If there are 2 terms in the first brackets and 3 terms in the second brackets, there will be
2 x 3 = 6 terms in the expansion. However, when we simplify by collecting like terms, the final
answer may contain fewer terms.

| Example 5

Expand and simplify: (z+3)(2? + 2z + 4)

Each term in the first

bracket is multiplied

by each term in the
second bracket.

2 T
(x+3)(z“+2z+4)
N_ S

=23+ 222 + 4z {z x each term in 2nd bracket}
+32% + 67 + 12 {3 x each term in 2nd bracket}
= 2 + 52° + 10z + 12 {collecting like terms}

EXERCISE 3B
1 Expand and simplify:

a (z+2)(a®+zx+4) b (z+3)(x%+2x—3) ¢ (z+3)(z?+2z+1)
d (z+1)(22%2 -z —5) e (2r+3)(z?+2x+1) f (2z—5)(x% -2z —3)
g (z+5)(3z% —x +4) h (4z—1)(222 -3z +1)

=) Self Tutor

Expand and simplify:  (z + 1)(z — 3)(z +2)

(x+1)(z—-3)(z+2)

= (z° -3z +z — 3)(z +2) {expanding first two factors}
= (2 -2z -3)(z+2) {collecting like terms}
—234+22%2 - 222 — 42— 3z —6 {expanding remaining factors}
=23 —Tz—6 {collecting like terms}

2 Expand and simplify:
a (z+4)(z+3)(z+2) b (z-3)(z—2)(z+4) ¢ (x-3)(xz—-2)(z—5)
d (2z-3)(z+3)(xz—1) e (dz+1)Bz—1)(z+1) f 2—2)Bz+1)(xz—T)
9 (z—2)4—2)(3z+2) h (z+3)3 i (z—2)3
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3 State how many terms you would obtain by expanding:

a (a+b)(c+a) b (a+b+c)(d+e) ¢ (a+b)(c+d+e)

d (a+b+o)(d+e+f) e (a+b)(c+d)(e+f) f (a+b+c)d+e)(f+yg)
4 Expand and simplify:

a (22 +3z+1)(z2—x+3) b (222 +z—1)(z* + 3z —2)

¢ 322 +z—4)(22%2 -3z +1) d (2?2 —3z+2)(z+5)(z—3)

C | THE BINOMIAL EXPANSION

Consider (a + b)™ where n is a positive integer.
a + b is called a binomial as it contains two terms.

The binomial expansion of (a + b)™ is obtained by writing the expression without brackets.

INVESTIGATION 1 THE BINOMIAL EXPANSION OF (a + b)3
In this Investigation we discover the binomial expansion of (a + b)3.
What to do:
1 Find a large potato and cut it to obtain a 4 cm by 4 cm
by 4 cm cube.
2 By making 3 cuts parallel to the cube’s surfaces, divide lem

the cube into 8 rectangular prisms as shown.
3 How many prisms are: A&
a 3by3by3 b 3by3byl 3cm
¢ 3bylbyl d 1by1by1? 3cm  lem 1M

4 Now instead of the 4 cm x 4 cm X 4 cm potato cube, suppose you had a cube with edge
length (a +b) cm.

a Explain why the volume of the cube is given by (a + b)3.

b Suppose you made cuts so each edge was divided into a cm and b cm. DEMO
How many prisms would be:

i abyabya il abyabybd
iii abybbybd iv b by b by b?

¢ By adding the volumes of the 8 rectangular prisms, find an expression for the total volume.
Hence write down the binomial expansion of (a + b)3.

Another method of finding the binomial expansion of (a + b)* is to expand the brackets:
(a+b)®=(a+b)?a+b)
= (a® + 2ab + b*)(a + b)
=a® + a®b + 2a%b + 2ab* + ab® + b*
= a® + 3ab + 3ab® + b°

(a +b)3 = a® + 3a®b + 3ab® + b3.
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The binomial expansion of (a + b)* can be used to expand other perfect cubes.

Expand and simplify using the rule
a (z+4)3

(a+b)? = a® + 3ab + 3ab® + b3
b (3z-2)3

a We substitute a =2z and b= 4.

Notice the use

of brackets.

(x+4° =2 +3x22 x4+3xxx4%2+43
= 23 + 122° + 482 + 64
b We substitute a = (3z) and b= (-2).
(3z — 2)% = (3z)% + 3 x (3x)2 x (—2) + 3 x (3z) x (—2)% + (—2)3
= 272% — 54x° + 36z — 8

EXERCISE 3C

1 Use the binomial expansion of (a + b)® to expand and simplify:

a (z+1)° b (z+3)° ¢ (z+5)° d (z+y)°
e (z—1)3 f (z-5)3 g (z—4)3 h (z—y)3

i (2+y)3 i 2z +1)3 k (3z+1)>3 I (2y+3z)3
m (2—y)>3 n (2z-1)>» o (3z—1)3 p (2y—3x)3

2 By expanding and simplifying (a + b)3(a + b), show that
(a+b)* = a* + 4a3b + 6a%b? + 4ab® + b*.

3 Use the binomial expansion (a + b)* = a* + 4a®b + 6ab? + 4ab® +b*  to expand and simplify:

a (z+y)* b (z+1)* ¢ (z+2)4 d (z+3)*
e (x—y)t f(z—1)* g (z—2)* h (2z-1)*
4 Consider: (a+b)t = a + b
(a+b)* = a® 4+ 2+ b
(a+b)® = a® + 3a* +  3ab? + b
(a+b)* = a* 4+ 4a®b  +  6a*®  +  4dab® + b
The expressions on the right hand side of 1 1
each identity contain the coefficients: 1 2 1
1 3 3 1
1 4 6 4 1

This triangle of numbers is called Pascal’s triangle.
a Predict the next two rows of Pascal’s triangle, and explain how you found them.
b Hence, write down the binomial expansion for:
i (a+0b)° i (a—0b)°
¢ i Expand and simplify (z —2)°.

i (a+b)S iv (a—b)°

il Check your answer by substituting z = 1 into your expansion.
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50 REVISION OF FACTORISATION

Factorisation is the process of writing an expression as a product of its factors.

Factorisation is the reverse process of expansion, so we use the expansion laws in reverse.

FACTORISING WITH COMMON FACTORS

If every term in an expression has the same common factor, then we can place this factor in front of a
set of brackets. We use the reverse of the distributive law for expansion.

=) Self Tutor

Fully factorise:
a 6z%+4z b —4(a+1)+(a+2)(a+1)
a 6244z b  —da+1)+(a+2)(a+1)
=2X3XrXT+2X2Xx =(a+1)[-4+ (a+2)]
= 2z(3z + 2) =(a+1)(a—2)

DIFFERENCE OF TWO SQUARES FACTORISATION

a? —b?2 = (a+b)(a—0b)

%) Self Tutor

Fully factorise:
a 4-—9y° b 9a — 16a3
a  4-—9° b 9a-—16a®
=22 (3y)? = a(9 — 16a?)
=(2+3y)(2-3y) = a(3” — (4a)*)
=a(3+4a)(3 — 4a)

PERFECT SQUARES FACTORISATION

a? + 2ab + b? = (a + b)?
a? — 2ab + b? = (a — b)?

=) Self Tutor

Factorise:
a 42 4+4cx+1 b 8z2 —24x +18
a 42 + 4z + 1 b 8z — 24z + 18
= (22)2 +2 x 2z x 1+ 12 = 2(42% — 122 4+ 9)
= (2z +1)2 =2((2x)% — 2 x 22 x 3+ 3?)
=2(2z — 3)?
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EXERCISE 3D

Fully factorise:

a 2?5z b 222+ 6x ¢ 4z —2xy
e 2x%4 823 f —622+ 12z g 23+ 22
Fully factorise:
a 3(z+5)+xz(x+5) b a(b+3)—50b+3) <
d z(z+2)+(x+2)(z+5) e alc—d)+blc—a) f
g ab(x—1)+c(x—1) h a(z+2)—x—2 i
i (z+5)%*+3z+15 k 2(z—2)2+4z -8 I
Fully factorise:
a z2-16 b 64 — 22 c
d 49 — 422 e y? —4x? f
g 8122 — 16y? h 4z* — 2 i
i (z+3)2—4 k (3z—-2)2-16 I
Fully factorise:
a 222-8 b 3y% 27 ¢ 21822
e a’b—ab? f 50 — 222y g 9> —4b
Factorise:
a z2+4z+4 b 2?2 - 10z + 25 c
d 2? -8z +16 e 4x® + 28z +49 f
Factorise:
a —922+ 6z —1 b 322+ 18z +27 c
d 222 - 50 e 2z%— 16z + 32 f

the four terms.

For example,

ab+ac + bd + cd
S—— =

=a(b+c)+d(b+c)
=(b+c)(a+d)

d 3ab— 6b
h 3ab®> — 9a3b

z(z+4)+x+4
y2+y)—y—2

(x—3)2+z—3
(z+y)?—z—y
922 — 1

4a® — 25b?
9a°b* — 16

(22 — 5) — (x — 4)?

d 4z — 923

h 2°— a2yt

922 + 30z + 25
%2 — 20z + 100

—1822 + 122 — 2
—3x2 — 18z — 27

ESSIONS WITH FOUR TERMS

Some expressions with four terms do not have an overall common factor, but can be factorised by pairing

{factorising each pair separately}
{removing common factor (b + ¢)}

Factorise:

3ab + d + 3ad + b.

3ab+d+ 3ad+b
=3ab+b + 3ad+d
S—— S——

= (3a+1)(b+d)

=b(3a+1)+dBa+1)

{putting terms containing b together}

{factorising each pair}
{(3a+1) is a common factor}

Sometimes we need to
reorder the terms first.

N

e
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EXERCISE 3E
1 Factorise:
a 2a+2+ab+0
d mn+3p+np+3m

b 4d+ ac+ ad+ 4c
e 2zy—5+10y — 2

¢ ab+6+2b+ 3a
f 6a—bc—2ac+ 3b

Factorise:
a z24+2x+5z+10

b 22+3z—4x—12

a 22+2z + 5z+10
S— S
=z(z +2) +5(z +2)
= (z+2)(z +5)
b

22+ 3z — 4z — 12
— e N——

=z(z+3)—4(z+3)
= (z+3)(z—4)

{factorising each pair}
{(z +2) is a common factor}

{factorising each pair}
{(z +3) is a common factor}

2 Factorise:
a 224+2c+4x+8
d 222 +2+62+3

x% + 5z + 4z + 20
2022 + 122 + 5z + 3

22+ 3+ Tx+21
322 +2x+ 122+ 8

- N

3 Factorise:
a z2—4x+52—-20
d z2-5z—-3z+15
g 3z%+2zx— 122 -8

-3

22 —3x—2x+6
222+ —6x—3
922 4+ 22 — 9z — 2

"7 | FACTORISING QUADRATIC TRINOMIALS

A quadratic trinomial is an algebraic expression of the form ax? +bx +c where z is a variable and
a, b, c are constants, a # 0.

22 —Te+2x— 14
22+ 7z — 8x — 56
422 -3z — 8z + 6 i

-

h

Consider the expansion of the product (x + 2)(xz +5):

(z+2)(x+5)=a2"+br+2r+2x5
=%+ [5+ 2z + [2 x 5]
= 22 + [sum of 2 and 5]z + [product of 2 and 5]
=224+ 7z +10

{using FOIL}

22 + pz+q = (z + a)(z + b)
where a and b are two numbers whose sum is p, and whose product is g.
So, if we want to factorise the quadratic trinomial z? + 7x + 10 into (x +...)(z +...) we must find

two numbers to fill the vacant places which have a sum of 7 and a product of 10. The numbers are
2 and 5, s0 2%+ 7z + 10 = (z + 2)(z + 5).
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Factorise:

a 22—Trx+12 b z2—2x—15

a We need two numbers with sum —7 and product 12.

The numbers are —3 and —4.

22 —Tz+12=(z — 3)(z —4)

b  We need two numbers with sum —2 and product —15.
The numbers are —5 and 3.

z?2 -2z —15=(z —5)(z +3)

EXERCISE 3F

1 Fully factorise:

a 224+3zx+2 b 22+5x+6 ¢c 22—2—6 d 22+32-10
e x%4+4x—21 f 22 +8x+16 g 22— 14x +49 h 2?2 +3xz—28
i 22— 11z +24 i 2?2+ 15z +44 k 22—z —56 I 22— 18z + 81
m z2—4z—32 n 22+4x—45 o 22 —4x—96 p z2+ 4z —96

Fully factorise by first removing a common factor:
a 3z2+6zx— 72

b 77+ 4z —z?

a 322 +6zx-T2
= 3(x? + 2z — 24)
=3(z+6)(z —4)

b 77+ 4z — x2
=—z® +4x+ 77
= —1(z? — 42 — T7)
=—(z—-11)(z+7)

{3 is a common factor}

{sum =2, product = —24

*. the numbers are 6 and —4}

{writing in descending powers of x}

{—1 is a common factor}

{sum = —4, product = —77

*. the numbers are —11 and 7}

2 Fully factorise by first removing a common factor:

a 222 +10x+8 b 322 -21z+18 ¢ 222+ 14z + 24
d 5z2 — 30z — 80 e 4z — 8z — 12 f 322 — 422 +99
g 222 -2z — 180 h 322 —6x—24 i 222+ 18z +40
j 23 —T22 -8z k 42% —24x + 36 I 322+ 18z — 81
m 222 — 44z + 240 n 23— 322 — 28z o z*+2z3 + 22
3 Fully factorise:

a —x°—3z+54 —z2 — Tz —10 ¢ —z22—-10x—21
d 4z —22-3 —4 + 4z — 2 f 3—22—2z
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4  Fully factorise:
a —z2+2r+48 b 6z—2?>-9 ¢ 30z — 3z — 63
d —227 + 4z + 126 e 20z —2z* — 50 f —z3+a2%+2z
5 Giventhat z?+ bz +c=(z+m)(z+n), factorise z* — bz +c.

In this section we will learn how to factorise quadratic trinomials where the coefficient of 22 is not 1,
and we cannot remove a common factor.

ar? +bxr+c a#1l

Consider the quadratic trinomial 4z2 + 11z + 6.

Using the FOIL rule, we observe that 4z +3)(x+2)
=4z + 8z +3x+6
=42® + 11z +6

We will now reverse the process to factorise 42 + 11z + 6:

42° + 11z + 6
=42° +82+3z+6 {‘splitting’ the middle term}
= (422 + 8z) + (3 +6) {grouping in pairs}
=4z(z+2)+3(x+2) {factorising each pair separately}
=4z +3)(z+2) {completing the factorisation}

But how do we know how to correctly ‘split’ the middle term? How do we know that 11z should be
written as 8z + 3z rather than 6z + 5z or 10x + z?

INVESTIGATION 2 SPLITTING’ THE MIDDLE TERM

Consider the general quadratic trinomial axz? + bx + c.
Suppose we ‘split’ the middle term into px + gz, so ax? +bxr +c = ax® +pr +qx +c.
What to do:

1 Explain why p+q="0.

2 Show that az? + bz + ¢ = z(az +p) + (¢z + ¢).

3 We can only factorise this expression further if the two terms have a common factor. This means
that az + p = k(gx + ¢) for some k.

a By equating coefficients, show that kg =a and kc = p.
b Hence, show that pg = ac.

This tells us that factorisation by ‘splitting’ the middle term only works if we can choose p and ¢
such that p+¢=05b and pqg = ac.

4 Since pg = ac, welet ¢ = 2 When we ‘split’ the middle term, we therefore either
P

writt az? +pr+ Zz+c or ar?+ Lz +pr+ec
p p

Show that factorising gives the result (:c + E) (az + p) in either case.
p
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The following procedure is used to factorise ax? + bx + ¢ by ‘splitting’ the middle term:
Step I:  Find two numbers p and ¢ whose sum is b and whose product is ac.
Step 2:  Replace bx by px + qzx.
Step 3: Complete the factorisation.

| Example 15 | ) Self Tutor

Factorise:
a 3z2+17z+10 b 6x22— 11z — 10

a For 322+ 172 +10, ac=3 x10=30 and b= 17.
We need two numbers with sum 17 and product 30. These are 2 and 15.
32? + 17z + 10 = 3z% + 2z + 152 + 10
= z(3z +2) + 5(3z + 2)
= 3z +2)(z+5)
b For 622 — 11z — 10, ac=6 x —10 = —60 and b= —11.
We need two numbers with sum —11 and product —60. These are —15 and 4.
62° — 11z — 10 = 6% — 15z + 42 — 10
= 3z(2z — 5) + 2(2z — 5)
= (22 — 5)(3z +2)

EXERCISE 3G

1 Consider the quadratic trinomial 3z? + 7x + 2.
a Factorise the expression by ‘splitting’ the middle term into:
i +6x+x ii +x+6x
b Are your factorisations in a equivalent?

2 Fully factorise:

a 222 +5cx+3 b 222+ 13z +18 ¢ 722 4+9x+2 d 322+ 13z +4
e 3z2+8x+4 f 3224 16z + 21 g 8z2+ 14z +3 h 2122+ 172+ 2
i 622 +5x+1 j 622419z +3 k 1022+ 17z +3 | 1422 4+ 37245

3 Consider the quadratic trinomial 4x? + 4z — 3.
a Factorise the expression by ‘splitting’ the middle term into:
i +6x—2x i —2x+6x
b Are your factorisations in a equivalent?

4  Fully factorise:

a 222 -9x -5 b 322452 ¢ 322 -5x—2 d 22243z -2
e 202 +3x-5 f 522 —8x+3 g 1122 —9x —2 h 222 -3z -9
i 322 - 172+ 10 j 5z —13z—6 k 322 +10x -8 I 222 +172 -9
m 22249z —18 n 1522 4+2 -2 o 2lz%—62x—3



60 ALGEBRAIC EXPANSION AND FACTORISATION (Chapter 3)

Example 16

Fully factorise: ~ —bz? — Tz +6

o) Self Tutor

We remove —1 as a common factor first.
—52° — Tz +6

= —[522 + 10z — 3z — 6] sum 7 are 10 and —3.

= —[5z(z + 2) — 3(z + 2)]

= —[(@ +2)(5z — 3)]

= —(z+2)(5z — 3)

For 5224+ 7x—6, ac=—30 and b=7.
2
= —1[52" + 72 — 6] «—————{ The two numbers with product —30 and

5 Fully factorise by first removing —1 as a common factor:

a —322—z+14 b —5z2+1lz—2 ¢ —422 -9z +9

d —922+12x—4 e —8z2—14x—3

f —1222+162+3

6 a Showthat (3z+5)%— (22 —3)? =522 + 42z + 16 by expanding the LHS.

Factorise 5z? + 42z + 16 by ‘splitting’ the middle term.

¢ Factorise (3z +5)% — (22 — 3)? using the difference of two squares.

ANEOUS FACTORISATION

In the following Exercise you will need to determine which factorisation method to use.

This flowchart may prove useful:

Expression to be factorised.

'

Remove any common factors.

L | T

For four terms,

cl;i(;;l:‘::::l:; Look for perfect look. for‘ Lzzl;f:;;he
two squares. SAREE gm:;':f n product type.
EXERCISE 3H
1 Fully factorise:
a 3z%+2x b 2?2 -81 ¢ 2p? +38
e 22 -—32 f n*—4n? g z2—-8x—9
i 22+82-9 4t + 8t? k 4z?+12z+5
4a? — 9d> n 5a® —5a— 10 o 22 —-8c+6

q d*+2d% — 3d? r 23 +42? + 42

Look for
‘splitting’ the
middle term.

3v2 - 75

d? +6d—17

2g%> — 129 — 110
222 + 17z + 21
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2 Fully factorise:

a Tx— 3by b 2¢°-8 ¢ —5x% — 10z

d m?+3mp e a®+8a+15 f m?2—6m+9

g 52+ bzy — b’y h zy+2z+2y+4 i y?+5y—9y—45
j 222 +10c+x+5 ko 3y — 147 I 622 —-292 -5
m 4c® —1 n 322+ 3z — 36 o 2bx —6b+ 10z — 30
p 122413z +3 qa —22°-6+8z r 16z? +8z +1

s 4x? — 223 — 2z t (a+b)?2-9 u 1222 — 38z +6

REVIEW SET 3A

10

Use the diagram alongside to show that
a(b+c) = ab + ac.

b
Expand and simplify:
a (z+5)(x—6) b (2z+5)(3z—1)
€ (z+3)(z+2)—(2x—1)(z—6)
Fully factorise:
a Tr?—4x b 23 +52% — 6z ¢ z(z—8)+5(z—38)

Expand and simplify:
a (z+5)(z—2)(z+1) b (22— 3)(2? + 4z +2)

Fully factorise:

a 16 — 9m? b 2% -8lz ¢ (z+7)2%-25
Expand and simplify:

a t+7)(t—-"1) b (2y+5)(2y—5) ¢ (2m —5n)?
Fully factorise:

a 22?420z + 50 b 2b—dc+2d—bc
Use the binomial expansion of (a + b)* to expand and simplify:

a (2k+3)° b (r—4t)3
Fully factorise:

a 22+ 7r—18 b 322 -9z —30 ¢ 64—2z%+8z
Fully factorise:

a 8z%2+10x+3 b 52213z +6 ¢ 922 +3zx+2

a Show that (2z +9)? — (x — 3)? = 322 + 422 + 72 by expanding the LHS.
b Factorise 322 +42x + 72 by first taking out a common factor.
¢ Factorise (22 +9)? — (z — 3)? using the difference of two squares.
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12

a Write down the binomial expansion of:
i (a+0b)? i (a+0b)3 iii (a+0)? iv (a+0b)°
b In (a+b)? =a?+2ab+b? the sum of the coefficients of the expansionis 1+2+1 = 4.
Find the sum of the coefficients in the expansion of:

i (a+0b)? i (a+0b)! iii (a+0b)°
¢ What do you suspect is the sum of the coefficients in the expansion of (a + b)™?

d Prove your result by letting a =b= 1.

REVIEW SET 3B

11

12

Expand and simplify:

a 5(4z —5) b —dz(z—3) € 2(x+6)+z2(Bx—7)
Expand and simplify:

a z(z?—3)+5(zx—4) b (a+b)(a—0b)— (a+2b)(a—2b)
Fully factorise:

a 2z%-98 b 3z +1)% — (z —4)?

Answer the Opening Problem on page 48.
Hint: The 2 digit number with digit form ‘ab’ represents the value 10a + b.

Fully factorise:

a 22+3x—54 b 322 + 24z +48
How many terms would you obtain by expanding (a + b+ c+d)(e + f)(g + h)?
Expand and simplify:

a (322 —5)2 b (2a—10b)3
Fully factorise:
a 225266 b 222420z — 78 ¢ 4x% -8z —21

Expand and simplify: (% —x +4)(2% + 2z + 3)

Fully factorise:
a —z2+z+12 b 622 —5z+50

Consider factorising the expression 6x2 + 17z + 12.
a Explain why the middle term 17z should be ‘split’ into 92 and 8z.
b Factorise 622 + 17z + 12 by writing 17z as 9z + 8.

¢ Now factorise 622+ 172 + 12 by writing 17z as 8z + 9z. Check that you get the same
answer as in b.

a Use your calculator to find:
i 232 and 277 ii 182 and 322 i 11% and 39° iv 14 and 36%
b If a and b are two integers whose sum is 50, what can we say about the last 2 digits of the
squares a? and b%?

¢ Prove that your answer to b is correct.
Hint: Write b in terms of a, then find the difference between the two squares.



