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How to use this book

. How to use this book

The Pure Mathematics Year 2 Practice Book is designed to be used alongside your Pearson Edexcel
AS and A level Mathematics Pure Year 2 textbook. It provides additional practice, including problem-

solving and exam-style questions, to help make sure you are ready for your exam.

« The chapters and exercises in this practice book match the chapters and sections in your
textbook, so you can easily locate additional practice for any section in the textbook.
« Each chapter finishes with two sets of problem-solving practice questions at three different

difficulty levels.

« An Exam question bank at the end of the book provides mixed exam-style questions to help you

practise selecting the correct mathematical skills and techniques.
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Use the practice books for extra practice, problem-solving questions and exam-style questions.

. Finding your way around the book

Use the exam-style
guestions in every
exercise to check that
you are working at
exam standard.
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in this practice book
and sections in your
textbook.

Hints in each exercise
remind you of the

key skills, formulae or
techniques for that
section. If you need
more help, look at the
corresponding section
of your textbook.



How to use this book

. Exam-style questions are flagged with (£) and have marks allocated to them.

. Problem-solving questions are flagged with (?)

Numerical methods

Bronze questions might
have more steps to
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guestions on this chapter in

———— FEach chapter ends with two

sets of exam-style problem-
solving questions which draw
on material from throughout
the chapter and from earlier
chapters.

Gald questions involve tricky
problem-solving elements,
or might require you to think
more creatively. If you can
answer the Gold questions
then you can be confident
that you are ready to tackle
the hardest exam questions.

the Exam guestion bank.
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Algebraic methods

m Proof by contradiction

1

Write down the negation of each statement. @ % statoment that as<arts the falietoad

a There are infinitely many prime numbers. of another statement is called the negation
- of the statement.
b If #* is even, then n must be even.

¢ If pg is odd, then at least one of p and ¢ is odd.

Prove by contradiction that there is no greatest m You prove a statement by contradiction
even number. by assuming it is not true. Then use logical

steps to show your assumption leads to
something impossible. You can then conclude
that your assumption was incorrect, and the
original statement was true.

Prove by contradiction that if a and b are m Start by assuming that there exist

integers, then a*—4b —7 # 0. integers a and b such that @? — 4b — 7 = 0.
Rearrange and use the fact that any odd
number can be written in the form 2n + 1,
where 1 is an integer.

Prove by contradiction that there is no smallest

it tional b m A rational number can be written in the
positive rational number.

form &, where @ and b are integers.

b

An irrational number cannot be written in
the form % where @ and b are integers.

The set of rational numbers can be written as Q.

Prove by contradiction that if #° is odd, then » must be odd. (3 marks)

Prove by contradiction that there are no non-zero integer solutions to the equation x* — y? = 1.
(4 marks)

Prove that \'5 is irrational. (6 marks)

Prove by contradiction that the difference between any rational number and any irrational
number is irrational. (6 marks)

m Algebraic fractions

1

Simphify: | 21 1 m To multiply algebraic fractions, first
. X ; X
a (x-3) x -9 b Rk factorise the numerators and denominators
. where possible. Then cancel any common
o 52\ 5 i _12-1’ factors, and multiply the numerators and
Y= x°

multiply the denominators.



2 Simplify:
X . x3 b O9x%2-16 .  3x—-4

m To divide two algebraic fractions,
B T Ax=10" 10 multiply the first fraction by the

reciprocal of the second fraction.

25+ 3xy=2y* x*+2xy

& 5xy T 10x2
3 Expl:jess as azsmgle fraction in its s41mp1est fo;m: m To add orsublracttno fractlons
o e b 2(x—3)+3(x+ 0 find a common denominator.
2x 3x g XL L 2%
xX=5 x+5 2x-3 x+2
4 Express as a single fraction in its simplest form: m Youmay nesd to fatarisethe
a o + > b 2 + . denominators to find the lowest
4x?-9 " 2x -3 X4+x=12 " x?=5x+6 :
common multiple.
. 5 . 4 —x=-1 __ x=2
4x7+4x+1 4x*-1 x+3x+2 x2-2x-3
xX*+4x+4  x*-4
5 Slmpllfy “6y+9 T )2-9 (4 marks)
-2x-15 x* - 6x?
6 Slmpllfy 2 P [ T > o | (4 marks)
7 Express 2x— 5% + 2x as a fraction in its simplest form (4 marks)
P 1 S =1 P -
8 Express -2 .3 as a fraction in its simplest form (4 marks)
PIeSS 92— 5x—3 " 2x+1 P '

o 5 40 ) 3
9 f{.x.)—.x+x+3+x2“2x_15,AER,X5& Jx#+5

oy =27 =10x+15
a Show that f(x) = G+ (x-5 (4 marks)
b Hence show that f(x) can be further simplified to give f(x) = T‘i\:fi (4 marks)
m Partial fractions
Express in partial fractions: m For part a, write
i 8x—1 Su=1 . A . B
(x+1D(x-2) (x+1)(x—-2) x+1 x-2
Yo 13 Then find 4 and B by rearranging and
b 2x-1D(x+3) substituting suitable values of x.

" 7-1lx
Bx-1D2x+1)




Algebraic methods

2

3

Express in partial fractions:
P p @ Factorise each denominator to work out

a Ix-15 b 3(’5 +1) the denominators for the partial fractions.
x*=5x x*=9

& 9x -1
2x*-9x -5

Express in partial fractions: m ——

a f&:g;&’:?) 6x2-43x+50_A, B . C

X(x—-2)(x—5 " X Xx—-2 x-5

p o A+1lx+9 You can also find 4, B and C by multiplying

(x=Dx+2)(x+3) across and comparing coefficients. Often a
5x2—-22x+6 combination of substitution and comparing

x(x=3)2x-1) coefficients is the most efficient way to find

the numerators.

L. 125)\(1 lgi) =A+_—5 e 4 ) ]7 m Start by multiplying both sides by

find the leues of the constants A, B and C. (¥ =2)(1L —2x) to remove the fractions.

4 _ 4 B

Given that

5 Given that GE D=0 - 541 +3 find the values of the constants A and B. (3 marks)
5x -3
(E/P) 6 Express i+ (x5 D) in partial fractions. (3 marks)
7 Express 9- 3 e in partial fractions. (3 marks)
’ 33x—-x>-44 __ A B @
8 Given that =Dt s =0 =] e L find the values of the constants 4, B
and C. (4 marks)
. 9 Given that ——~7— =7 n__ A+ B - 5 find the values of the constants 4, Band C
x4+ 1Y %—~2) +l)(x 2) x+1 x=-20" ? '
(4 marks)
m Repeated factors
—S5x+2 ;
1 fi = xF D x+d hat
) = ( -2) " * ilvegl a C @ X is a repeated factor, so you need
f(x) can be expressed in the form B = * m separate denominators of x and x* in the
find the values of the constants 4, B and C. expanded partial fraction.
; 8x2—x+3
2 %) = 3 x # -1, #= &=
&) G+ 1PRx-1~ o m (x + 1) is a repeated linear factor, 50 you
Given that g(x) can be expressed in the form need denominators of (x + 1) and (x + 1)%
A B &

x+l+(x+l)2+2x“ l,ﬁnd the values of

the constants A, Band C.



3 et WO - o . Find the values of the constants 4 and B. (3 marks)

Cx+12"2x+17 2x+ 1)

x2+7x+32 A B C
4 Given that =D+ IF %12 i S ey find the values of the constants 4, B

and C. (4 marks)
(E/P) 5 Express bx 2)(_1]_3“;: 13 in the form % + g + l\% where 4, B and C are constants to

be found. (4 marks)
6 Express % as a sum of partial fractions. (6 marks)

m Algebraic division

1 Use algebraic division to show that
£ m This is an improper algebraic fraction because the

Kt —5x 47 _ =x—2 . 1 degree of the numerator is greater than or equal to the
x—=3 =3 degree of the denominator. You can divide the numerator by
the denominator to obtain a polynomial and a remainder.

2 Find the remainder when x? — 5x + 91
" : .d UTEAMOSE whan % ~ = m For part b, you can use the relationship
divided by x + 1. i . .
F(x) = Q(x) x divisor + remainder to write
b Hence, or otherwise, ertewl F(x) =Q(x) remainder

x+1 divisor
where 4, B and

divisor

the form Ax + B+ T

C are constants to be found.
2_9
3 Given that J—-I)i?— =Ax*+ Bx+ C+7 m You could use algebraic long division, or

find the values of the constants 4, B, C and D. you could multiply both sides by (x + 3) and
use substitution and comparing coefficients.

4 Given that
X*=2x2+5=(Ax*+Bx+C)(x—4)+D
find the values of the constants 4, B, C and D.

m You can compare coefficients when the
identity is written in this form.

(E/P) 5 (l)?i 2-; (,'):%Zxr_ 17) =A+ = f?. 3{\ I Find the values of the constants 4, Band C. (4 marks)
(E/P) 6 Given that 2.5 4¥_4;5x L =Ax*+Bx+ C L D —3- find the values of the constants 4, B, C
and D. = (4 marks)

x x*=3x+5 C
7 Given that “—i+3 = =Ax*+B Fea i 5 ﬁnd the values of the constants 4, B and C.
(4 marks)

8 Given that 4x* —5x -3 =4 e B i ﬁnd the values of the constants 4, Band C.
(x+1)2x-1)" P s e
(4 marks)




Algebraic methods

9 3wt —5x7+6x2— 12X+ 5= (Ax?+ Bx+ C)(x2+2) + Dx+ E
Find the values of the constants 4, B, C, D and E. (5 marks)

GLET RGN -8 Set A

Bronze
a Simplify -?% (3 marks)
b Hence, or otherwise, express Bx;;-_xl- =5 = 1_ asa single fraction in its simplest form.
(3 marks)
Express 2x°=3x _ 6 as a single fraction in its simplest form (7 marks)
& I+ x—06 X¥Ex-2 & % :
2x3+3x?-5x-6. C
Express s Seen 0 the form Ax+B+p-— Ewhere A, B, C, D and E are
constants to be found. (9 marks)
GLE RG-89 Set B
39x2-49x + 15 . .
Express Gx—27(1 - as a sum of partial fractions. (4 marks)
Show that S—X-Qjﬂ can be written in the form A + YO © and find the values of the
x2—-x—6 x-3 x+2
constants A, Band C. (5 marks)

3Ix2+3
2x° = 5x?—4x+3

The graph of y = f(x) has a vertical asymptote with equation x = —1. Use this information to
express f(x) as the sum of three fractions with linear denominators, (8 marks)

f{x) =

L TRV LT — Exam question bank Q5, Q9, Q49, Q62, Q69, Q75, Q78



Pearson Edexcel A level Mathematics
Pure Mathematics Year 2

Series Editor: Harry Smith

Practice Book

Pearson’s market-leading books are the most trusted resources for Pearson Edexcel AS and A level
Mathematics.

This book is designed to be used alongside your Pearson Edexcel A level Pure Mathematics Year 2
textbook, to help make sure you are ready for your exam.

« The chapters and exercises in this practice book match the chapters and sections in your texthook,
so you can easily locate additional questions for any section in the textbook.

« Each chapter finishes with two sets of problem-solving practice questions at three different difficulty
levels.

» An Exam question bank at the end of the book provides mixed exam-style questions to help you
practise selecting the correct mathematical skills and techniques.

Pearson Edexcel AS and A level Mathematics books

Year 1/AS Year 1/AS

L

Year 1/AS Year 2 Year2

Practice Baok

Pure Mathematics Sratistics anild Mechanics Pare Mathematic
Year 1/AS

®

Pearson Edexcel AS and A level Mathematics Practice Books
Use the practice books for extra practice, problem-solving and exam-style questions

For more information visit: www.pearsonschools.co.uk/ALMpractice

www.pearsonschools.co.uk
myorders@pearson.com

ISBN 978-1-292-27467-6

o,

292"274676
@ Pearson




