Lesson 4
A-Level Pure Mathematics: Year 1
Algebra of Surdsand Indices||
4.1 TEST on Surds & Indices
There are 75 marks available
Solutions based entirely on graphical or numerical methods are not acceptable
Target Time : 80 minutes

Question 1
A-level C1 Examination Question, May 2013, Q1
Simplify

7+\V5

V5 -1

giving your answer in the forna + b+/5, wherea andb are integers.
Show full working.

[ 4 marks]
Question 2
A-Level C1 Examination Question, January 2008, Q2
(a) Write down the value of
1
164
[ 1mark ]
(b) Simplify
3
( 16X12)4

[ 2marks]



Question 3
Without using a calculator, simplify each of the following.
Answers should be written with denominators that are rational.

(1)
a2t

128x

[ 3marks]

(i)

(=)

[ 3marks]

[ 2marks]

[ 4 marks]



Question 4
Leta, b, c andd be positive integers.
Given that,

(a+b\/?)2:6+d\/?

find the two possible sets of valuesapb, ¢, andd

[ 3marks]
Question 5

Find the exact value of

(5v2 +6v3 -2v6) (4v2 —2v/3 +3V6)

[ 5marks]



Question 6
Given that

64y 2 = 22
find the value of.

[ 2marks]
Question 7
Solve the equation,

6x
12 - xvV24 = —
vV 2

Give an exact answer in as simple a form as possible.

[ 5marks]



Question 8
Consider the function,
X

(1) Carefully explain the restriction upon the domain of the function.

f(x) = Xx e R, x>1

[ 3marks]
(i) Given, furthermore, thatis a square free number, rationalise the

denominator of the function.
Simplify your answer.

[ 3marks]



Question 9
Given that,

J18 + 277 = +vVa ++Vb with a > b

find the value of and the value df, both of which are integers.

[ 3marks]

Question 10
Without using a calculator, and making your reasoning clear, find the square root

2 x 3B x 52
Writing your answer in the forrmy/b wherea and b are integers antis O free.

[ 2marks]



Question 11
A-Level C1 Examination Question, May 2016, Q3 (edited)
(a) Showing the reasons why, simplify,

V50 - 18

giving your answer in the forna+/2 wherea is an integer

[ 2marks]
(b) Hence, or otherwise, simplify
12+/3
V50 — V18
giving your answer in the forimy/ ¢, whereb andc are integers anlol# 1.
Show full working.

[ 3marks]



Question 12
GCSE Examination Question, January 2016, Paper 4H, Q25
Given that,

y = 16 x 105
wherek is an integer, find an expression, in termg tar
ya
Give your answer in standard form.

[ 3marks]

Question 13
Given that,

(4+p) (3yp -1) =17+ kyp

wherep andk are prime numbers, find the valuepodind the value df

[ 3marks]



Question 14

Given
* 1
27 3V3
express/ as a function ox.
[ 4 marks]
Question 15
P1, January 2002, Q1
Given that
1
2= — and 2 =4v2
7z V2
(a) find the exact value of and the exact value gf
[ 3marks]

(b) calculate the exact value of
2y

[ 2marks]



Question 16
Carefully showing your working, rationalise the denominator of,
12V/3
V2 +v3 +V5

[ 5marks]



Question 17
Given that

S = 6+/6+\/6+\/6+\/6+\/ﬁ

determine the value af
Provide detailed reasoning to support your answer.

[ 5marks]

This document is a part ofathematics Community Outreach Project initiated by Shrewsbury School
It may be freely duplicated and distributed, unaltered, for non-profit educational use
In October 2020, Shrewsbury School was votedi€pendent School of the Year 2020”
© 2025 Number Wonder
Teachers may obtain detailed worked solutions to the exercises by email from MHHShrewsbury@Gmail.com



