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m *))) Self Tutor i@ Notice the use of h

. . square brackets in
Expand and simplify: a (222 +3)2 b 5—(z+2)2 the second line.
These remind us to
2 2 o 2 change the signs
4 (2x . ;— 3) 5 > e o (a:2+ 2) inside them when
=(22°)*+2x2z*x3+3 =5— [z* + 4z + 4] they are removed.
=4zt + 1222 + 9 —5-a?—dz—4 | - -
=1-22—4z
5 Expand and simplify:
a (z2+2)2 b (y*-3)? ¢ (3a? +4)?
d (1-22%)2 e (22 +y?)? f (22 —a?)?
6 Expand and simplify:
a 3r+1—(xr+3)? b 5z —2+ (x —2)2
¢ (z+2)(x—2)+ (x+3)? d (z+2)(z—2)— (x+3)?
e (3-22)2—(z—1)(xz+2) f (1-3z)%+ (z+2)(z—3)
g (2z+3)(2z —3) - (z+1)2 h (4 +3)(z —2) — (2 —12)?
i

1—2)2 + (z +2)? i 1—2)2—(x+2)?

<l FURTHER EXPANSION

In this section we expand more complicated expressions by repeated use of the expansion
laws.

Consider the expansion of (a +b)(c+d+e).

Now (a+b)(c+d+e) Compare: O(c+d+e)
= (a+b)c+ (a+b)d+ (a+b)e =0c+0Od+0Oe
=ac+ bc+ ad + bd + ae + be

Notice that there are 6 terms in this expansion and that each term within the first bracket is
multiplied by each term in the second.

2 terms in the first bracket x 3 terms in the second bracket —— 6 terms in the expansion.

) Self Tutor

Expand and simplify: (2z + 3)(2? + 4z + 5)

N, . e
(2 + 3)(z” + 4z + 5)
A

=223 + 822 + 10z {all terms of 2nd bracket x 2z}
+ 322 + 122 + 15 {all terms of 2nd bracket x 3}
=223 4+ 112% + 222 +15  {collecting like terms}
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| Example 17 | =) Self Tutor

Expand and simplify: (z + 2)3

(x+2)3=(zx+2) x (z+2)?
m

= (z+2)(z° + 4z +4)
\w

=23 +42° + 4z {all terms in 2nd bracket x x}
+22% 4+ 8z +8 {all terms in 2nd bracket x 2}
=23 +62% + 122 +8  {collecting like terms}

=) Self Tutor

Expand and simplify:

Always look for
ways to make your
a z(z+1)(z+2) b (z+1)(z—2)(z+2) expansions simpler.
In b we can use the

difference of two

a z(z+1)(z +2) squares.
=+ z)(z+2) {all terms in first bracket x z}
=234+ 202 + 22+ 22 {expanding remaining factors}
=22 +322 +2¢ {collecting like terms}
b (x4 1)(x —2)(x + 2)
=(z+1)(z®> - 4) {difference of two squares}
=2 —dr+2%—4 {expanding factors}

=22+ -4z —14

EXERCISE 3G Each term of the
. . first bracket is
1 Expand and simplify: multiplied by
a (z+3)(22+z+2) b (z+4)(2®+2-2) each term of the
second bracket.
¢ (z+2)(2?+2+1) d (z+5)(z2—x-1)
e 2r+1)(22+z+4) f (Bz—2)(2%—2-3)
g (x+2)222—2z+2) h 2r—-1)B322—-2+2)
2 Expand and simplify:
a (z+1)>3 b (z+3)3 ¢ (x—1)3
d (z-3)3 e (2z+1)3 f 3z —2)3
3 Expand and simplify:
a z(z+2)(z+3) b z(z—4)(z+1) ¢ z(zx—3)(x—2)

=-n

d 2z(z+3)(z+1)
g —3z(2x —1)(z+2)

[\

2z(x —4)(1 — z) —z(34+2)(2—x)
z(1—3z)(2z+1) i 22%(z —1)?

=
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4 Expand and simplify:

a (z+3)(z+2)(z+1) b (z—-2)(z—1)(x+4)

¢ (z—4)(z—1)(xz—3) d 2z—-1)(z+2)(z—1)
e (Bx+2)(x+1)(z+3) f 2z+1)2z—1)(z+4)
g (1—-2)Bz+2)(z—2) h (z—-3)(1—x)(3z+2)

":ll THE BINOMIAL EXPANSION

Consider (a +b)™. We note that:

e o+ b is called a binomial as it contains two terms
e any expression of the form (a + b)™ is called a power of a binomial

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

Now (a+b)® = (a+b)?*(a+b)
= (a® +2ab + b*)(a + b)
=a® + 2a%b + ab® + a®b + 2ab® + b3
= a® + 3a*b + 3ab® + b*

So, the binomial expansion of (a + b)3 = a3 + 3a2b + 3ab? + b3.

) Self Tutor

g - - We use
Expand and simplify using the rule brackets fo

(a+b)2 = a® + 3ab + 3ab® + b3: -
a (z+ 2)3 b (2z — 1)3 substitution.

a We substitute a=x and b=2
(x+23=23+3x2%2x2+3xxx22+23
=3 +62° + 12z + 8
b We substitute a = (2z) and b= (—1)
(22 —1)3 = (22)3 + 3 x (22)% x (=1) + 3 x (2z) x (=1)% 4+ (-1)3
=823 — 1222 + 62— 1

EXERCISE 3H

1 Use the binomial expansion for (a + b)3 to expand and simplify:

a (z+1)3 b (a+3)3 ¢ (z+5)3
d (z-1)3 e (z—-2)3 f (z—3)3
g (3+a)? h (3z+2)3 i (22 +3y)3
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2 Copy and complete the argument (a + b)* = (a + b)(a + b)*
= (a +b)(a® + 3ab + 3ab® + b*)

3 Use the binomial expansion (a +b)* = a* +4ab + 6a2b? + 4ab® +b*  to expand and
simplify:

a (z+1)* b (y+2)* ¢ 3+a) d (b+4)*
e (z—1)* f(y—2)* g (3—a)* h

4 Find the binomial expansion of (a +b)® by considering (a + b)(a + b)*.
Hence, write down the binomial expansion for (a — b)5.

REVIEW SET 3A

1 Expand and simplify:

a 4z x -8 b 5z x 222 ¢ —4dx x —6x
d 3z xz—222 e daxc+3cxa f 222 x x — 3z x 22
2 Expand and simplify:
a —3(x+6) b 2z(2? —4)
¢ 2(x—5)+3(2—x) d 3(1-2z)—(x—4)
e 2z —3z(x—2) f 22z +1) —22(1 — )
g 23z +1)—2(1—2?) h 9(a+0b)—a(4—0b)
3 Expand and simplify:
a 3z+2)(z—2) b (2z-1)? ¢ (dz+1)(4x—1)
d (5-1x)2 e (3xz—T)(2x—5) f 2(z+2)(z—2)
g (3z+5)2 h —(z-2)? I —2z(z—1)2
4 Expand and simplify:
a 5+2r— (x+3)2 b (z+2)3
¢ Bz—-2)(z?+2z+7) d (z—1)(x—2)(z—3)
e z(z+1)3 f (22+1)(z—1)(z+1)
5 a b Explain how to use the given figure to show that

(a+b)% = a® + 2ab+ b2




