A Level Mathematics

Chapter 1

Algebraic Expressions

Chapter Overview

1. Basic Index Laws

2. Negative/ Fractional Indices

3. Factorise Quadratics and Cubics

4. Expanding Brackets
5. Surds

What students need to learn:

Guidance

2 2.1 Understand and use the

Algebra and laws of indices for all

A rational exponents.
functions

+ . -
al’ﬂ b'e ﬂ" — ﬂl'ﬂ I'J, a"lT ﬂ" =" " , (ﬂ,m)u — al’t”l

n
The equivalence ofa" and Va" should

be known.

including rationalising the
denominator.

2.2 Use and manipulate surds,

Students should be able to simplify
algebraic surds using the results

(\/;)z =x,.\@=\/;\j';and
(55 (=) =



Basic Index Laws

Examples

1. Simplify (a®)? x 2a?

2. Simplify (4x3y)3

3. Simplify 2x%(3 + 5x) — x(4 — x?)

x3-2x
3x2

4. Simplify ( 2 methods)



Test Your Understanding:

2a5\? 2x+x5

1. simplify () x 3a 2. Simplify =—

a2

3.Expand and simplify 2x(3 — x?) — 4x3(3 — x)

4.Simplify 2% x 3%

Extension

[MAT 2006 1A]

Which of the following numbers is largest?

[MAT 2012 18]
Let N = 2% x 4™ x 8" where k, m, n are positive whole numbers.

Then IV will definitely be a square number whenever:

k is even:

k + n is odd;

k is odd but m + n is even:
k + n is even.
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Negative and Fractional Indices

1 1
1. Prove that xz = v/x 2. Evaluate 2773

1

2 o e (1 6. \2
3. Evaluate 32s 4. Simplify (;x y)

2

3

5. Evaluate (%)

1 . —9.
6.1f b = ;az, determine 3b~2 in the form ka™ where k, n are constants



Extension

[MAT 2007 1A]

Let r and s be integers. Then

is an integer if

r+s <0
s <0

r
r

N

=

0
s

6r—|—3 % 1 2'!‘—3

8?" % 9T+23
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Brackets: Expanding

Example: (x + 1)(x + 2)(x + 3)

Questions
1. Expand and simplify
x+5)x-2)(x+1)

2. Expand and simplify:
2(x —3)(x —4)

3. Expand and simplify:
(2x — 1)3



Extension

[MAT 2002 18]

Of the following three alleged algebraic identities, at least one is wrong.

Nyz(z—y)+zz(r—2)+ay(y—z)
=(z-y)(z—2)(y—=z)

(ifyz(z—y)+zz(x—2)+zy(y—zx)
=(z-y(-2)(y—=z)

(iyz(z+y)+zzx(2+2)+zy(y+x)
=(z+y)(z+2z)(y+z)

Which of the following statements are correct? Tick all that apply.
(i)
(ii)
(iii)

[MAT 2007 1E]

If z and n are integers then

(1-2)"2-2)"3-2)"(4—2)"(6-2)"

negative whenn > bandx < 5

negative whennisoddand z > 5

negative when n is a multipleof 3and z > 5
negative whenn isevenand z < 5



Brackets: Factorising

Examples:
1. x% —5x — 14 2.2x% +5x —12
3.4x% -9 4, x3 — x

5.x3 4+ 3x% + 2x

Test your understanding: Factorise completely

1.6x%+x—2 2.x3 —7x%+ 12x

3.x*—1 4.x3 -1
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Surds:

1.V3 x 2 2.3v/5 x 24/5

3.4/8 4. V12 + 27

5.(vV8+1)(V2 -3)

Extension:

[SMC 2014 Q24] Which of the following is smallest? [SMC 2012 Q21] Which of the following numbers does not have a square
root in the form = + y\/i where T and ¥ are positive integers?

10 — 3+/11 7

8 3./7 17 122
22 + 124/2

5 — 246

o_ 4vE 38 + 124/2
54 +124/2

743
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Rationalising the denominator:

Examples:
3 6
1.5 Z.E
7 15
3. ﬁ 4, \/_E + \/g

Test your understanding:

ﬂlr—\
wll N

R



More Complicated Examples:

1 3 4

"V6-2 2. V3+1

3V2+4
" 5y2-7

Test Your Understanding: Rationalise the denominator and simplify

4
L5

2v/3-1
" 3v/3+1

3. Solve y(\/§ — 1) =8
Give your answer in the form a + bv/3 where a and b are integers.
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