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Unit Learning Objectives

mad icr

e TJo know and to use the laws of indices;
To know and to use the rules of surds;

et

e TJo be able to rationalise denominators in expressions containing surds;
o To be able to convert between index form and surd form;
e TJo solve problems involving surds and indices.

Assumed Prior Knowledge: Basic Algebra and Fractions
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Self-Assessment — For when you have completed the unit...

Objective Met Know | Mastered

To know and to use the laws of indices.

To know and to use the rules of surds.

et

To be able to rationalise denominators in
expressions containing surds.

To be able to convert between index form
and surd form.

To solve problems involving surds and
indices.

Notes/Areas to Develop:
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Laws of Indices

You have met all of the laws of indices at GCSE. They are as follows:

%

Et 1. x%xxP= xa*:

_é 2. x%+xP= x:b-

= 3 @)=
4. = | (x # 0)
5

x =
x
6. x% = “J—;
M
7. xn= “'xm = CJX)

Example 1: Simplify the following expressions:

a) 15y8 + 5y2 b) (4a3b°)? x 3a®b

= 3 6 = 16a°b° x 3a’h

S
=i-l-8384 8

Example 2: Simplify the following expressions:

2) (:8:-2(:5 5 35x65-;220x4
2 .
c . <’ 351° , Jox
ct ct %% 2 5x*
3 [ [ 9
=c®+c = 7xt + Lx°©
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Example 3: Evaluate the following without a calculator:

a) 42 b) 27715 0(2)"
5 -3, 1
- & 27\ 3
= Juw s 27 = |2
5 — % 6’
= 2 - L \ {3 1
21/ = (4
s &7 ‘ 3 \‘
B Y =
L
- | |}~
- S —
a3
Example 4: Simplify the following expressions:
)2 o) By? + EHy0 025
g . 2 2
=X 33:3? Aj = &*¢ (4
v 5.6 Y S 4
- A5 &
s — l" C
== t =
o &~

3

3, / 3 W 3 LY
ot g} =) =P——
YA
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MT&C/P

et

Test Your Understanding 1

Question 1

Simplify the following expressions fully.

3x5 X 4x? b 2707
a) 3x X ) -

3 3
d) xz X x725 e) (x?)2
Question 2

Simplify the following.

8a* +12a’ 7a3 + 2a*
) 0, b) —
Question 3
Evaluate.
5
a) 92 b) 640>

1
c) 2p3 X 4p? X 5pz

f)Vx + Vx

6x2 + 9x°

c) 3vx

c) 27 3

9 ()

M_f_(,c,;, 2024

()
9) W

d) (=3)7*
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Question 4

Simplify.

w

)61 b azsyr o (%)

Question 5

. 8 . .
Given thaty = ;xS, express the following in the form ax™, where a and n are
rational constants to be determined.

a)y? =12 b) yz =2 c)3ys

Question 6

Show that

2
(8x3)3 x 0.5x 2

(G210

CHALLENGE QUESTION

Write the following in the form ax™, where a and n are rational constants to be
determined.

(2vx)’ x 3%

12x—1.25
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Simplifying with Surds

Similarly to indices, there are rules of surds which allow us to simplify them.

o Vax+vb=+ab

Example 1: Simplify the following.

a) V18 p) Y24 ¢) 3v20 + 445 — 125

2

Example 2: Expand and simplify.
a)V3(vV2 —4) b) (3+ V2)(5—2V2)
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Rationalising the Denominator

We will be expected to rationalise the denominator in fractional expressions
containing surds.

Example: Rationalise and simplify.

10 s 1 5-J3 1 (I—JE)I
a)ﬁ xjsg_ b)SJﬁ/§ *S—B C)(1+\/§)2X(|-—J'§)1
2L
- mlO‘B = 5- JE = ( | —\E)
5 (5+)5-J3) (LR (1-1$)"
- ZJ.—5 - o E - (\ - \E>Z
et 16

Definition:

A surd is a root which is irrational (e.g. V2).
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Test your Understanding 2

Question 1
Simplify.

4__{ a) V44 b) V50 c) V90 o|)\%_2 e) V20 +/5

N

=
Question 2
Simplify fully. )
a) V28 + 63 b) 5v/80 — 3v20 ) V12 + 3v48 — 75
Question 3

Write V75 + 212 in the form nv3 where n is an integer.

Question 4

Expand and simplify the following.
a) V5(3 —/5) b) V2(V8 ++/3) % 43 ¢) (5++3)(5-+3)
d) (2 +3V3)(6 — 5V3)

Question 5

Rationalise and simplify where possible.

E RS 6
a)\/g b)m c)m
1 3 " N7
d)2+\/§ e)z—\/i f)?\ﬁ
3—V2 V3—V2 L2

O3z V3EE ) @ray
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Question 6

3-2v5 o
Show that E_q can be written in the form a + bV/5, where a,b € Q.
(3283 +1) -3 +3-10-28 _ -2+ % az-2
T L L Tk Ty .
Question 7 b= o

A rectangle has a length of (5 + \/§) cm, and an area of 66 cm?. Find the exact width of the rectangle.

_ 66 _ 66(s5-V3 _ -
w = 55 = —;;—2 = 3(5 J-j)c,m

Question 8

Write the following in the form 2™,

1 311
a) 64 b) — c)V8 d) |—
) ; ) 53 . ) 5 ) e
2 2 2 2'/3
CHALLENGE QUESTION

Write 2kv12 + 8v27 — vV3k* in the form aV/3, stating a in terms of k.
= ekl + 8RS - B
- kkJ3 +2’+\B —kz\B A (2'4- +(-|-k-k1)[§

©Mwﬂv1?v"m Ly 2024


Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans



Craig Evans




i

Grade Enhancer — Apply your Knowledge!

These ‘Grade Enhancer’ questions are designed in examination style, to test your understanding of the
content learnt.

You should complete this task and submit full solutions within one week of the end of unit.

Question 1

Showing all of your working, simplify the following expressions fully.

6v/x
(Vx+2)"-(va-2)°

[3 marks]
3v5 +2V/11
Vi1 -3
[3 marks]
Question 2
Expand (x +,/y)*
[3 marks]
Question 3
(a) Given that y = 2%, express 4* in terms of .
[1 mark]
(b) Hence, solve the equation
4* —-9(2%)+8=0
[4 marks]
Question 4 (WJEC 2022)
Showing all your working, simplify the following expression.
2+5V3
5148 + — (2V3)?
5+3V3 @V
[6 marks]
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Question 5 (WJEC 2019)

Solve the following simultaneous equations.

33% x 9Y =27
273 x 87V = L
64
[6 marks]
Question 6
A triangle ABC is such that ABC = 90°, AB = (6 — 3v/3) cm and AC = (91 — 26v/3) cm.
Find:
(a) the length of BC,
[5 marks]
(b) the area of the triangle.
[3 marks]

Challenge Question (S7£P 1 2019)

Find integers m and n such that V'3 + 2v2 = m + nv2.

Extension Question

(a) Expand and simplify (vVx + vVx + D(Vx —vVx + 1)

1 1 1 1
i T e TR T T s

(b) Hence, find the value of
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