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Introduction to A level Maths at William Perkin

Thank you for choosing to study Mathematics in the Sixth Form at William Perkin High School.

If you are studying Mathematics on its own, you will sit two internal exams at the end of Y12, which will assess a
combination of three areas: Pure maths, Statistics and Mechanics. At the end of Y13 you will sit 3 external exams that
will assess content covered during both years with the same combination of Pure maths, Statistics and Mechanics. If
you have chosen to study Further Mathematics as well, you will sit two internal exams at the end of Y12, which will
assess a combination of Pure maths, Decision maths and Mechanics. At the end of Y13 you will sit 3 external exams
that will assess content covered during both years with the same combination of Pure maths, Decision maths and
Mechanics.

The Mathematics Department is committed to ensuring that you make good progress throughout your A level
course. In order that you make the best possible start to the course, we have placed this booklet on our website. It
is important that you spend time working through the topics in this booklet over the summer, as you need to have a
good knowledge of these topics before you commence your course in September. You should have met all the topics
before at GCSE. The answers to the exercises are at the back of the booklet. You will need to be organised about
your approach to this, so keep your work in a folder and note any queries you have, so that you can ask about them
at the beginning of term. You will notice that there is a heavy focus on algebraic manipulation in this booklet, as you
must have a strong grasp of this in order to cope with the level of difficulty that the Mathematics and Further
Mathematics courses demand. There are also sections on indices and surds, which too form an integral part of these
courses.

In the second week of term, you will take a test in class to check how well you understand these topics, so it is
important that you thoroughly understand the content of the booklet by then. If you do not pass this test, this will be
considered a serious concern, and it will beg the question as to whether you should be taking this subject. In
particular, please note that there is a practice test provided at the back of this booklet, which is similar in style to the
test that you will be given in class, and which you must submit in your first lesson.

Use this introduction to give you a good start to your A level work so that you enjoy, and benefit from, the course.

The more effort you put in, right from the start, the better you should do.

Mr V Bhardwaj
Head of Mathematics
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Y12 Maths and Further Maths induction task

Work through all of these questions to ensure you are familiar with all of the content.
Written solutions are provided at the back of this pack for you to mark your work.
If you get stuck on a question please use the answers, but please make sure you re-learn this content.

Section 1 - Algebra

1| Solve 20 +w < 3(w+2)
[3 marks]

ANSWET ...ttt et e e e e et ettt eae e e eas (2 marks)

Expand and simplify (y2 — 5y + 2)(2y — 3)
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()

(b)

Here is a formula.
5t+ 3 =4w(t +2)

Rearrange the formula to make ¢ the subject.

F N T

Work out the exact value of r when w = —%

Give your answer in its simplest form.

cremmeeemeeeee (3 MArkS)

ceneenenen (4 marks)

Page 4



Solve x24+6x4+7=0
Give your answer in the form a + vb, where @ and b are integers.
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Simplify fully

4x?2 +19x -5  x+5

02 —

Answer

16 = 3x—4

(5 marks)
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(a) Factorise fully 2x2 — 2x — 40

(b) Factorise fully (x+1)?+ (x+y)(2x + 5y)

Solve the simultaneous equations
2y=3x+4
2x=-3y—7

Do not use trial and improvement.
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10

(a) Factorise fully 3x2 - 12

[2 marks]
AW it
(b) Factorise 5x2 + 4xy — 122
[3 marks]
ANSWET e
11 2
N x“+4x—12 x+6
Simpli
plify x2-25 x2 — By
F T S (5 marks)
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12

Express 2x2 —12x — 7 in the form a(x + b)z +c

13

(x—5)2 +a=x2+bx+28
Woark out the values of @ and b.
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14

2x2 - 2bx+7a=2(x—a)’ +3

Work out the two possible pairs of values of @ and b.

{ = ‘bz
and
g = ‘bz

[6 marks]
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15

(a)

(b)

Show that 4y 2 simplifies to Ox — 4
x(x—1)

x x-1

4 2

Hence, or otherwise, solve < -+ =3

x—1

Give your solutions to 3 significant figures.

F N L= TS

cneeenenen (O MEFKS)

(2 marks)
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Section 2 — Indices - DO NOT USE A CALCULATOR - YOU ARE EXPECTED TO SHOW YOUR WORKING CLEARLY

L1 simplify (2cd*)®

3| (a) Simplify Vx5 x x9

Give your answer in the form x¥ where p is an integer.
[2 marks]

F YT

(b) Solve y3 =125
[2 marks]
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. . 8c’ 6c2
Simplify fully W+E

[3 marks]
F = U
_2
Solve x 3= ?%
Write your answer as a proper fraction.
X T ettt e e e e e e e aeeeeeaaees (5 marks)
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(a) alx b8 xc=a2 x b0

Write ¢ in terms of ¢ and b.

Give your answer in its simplest form.

Write p in terms of ¢ and r.

Give your answer in its simplest form.
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3

x2=8 where x>0

Work out the value of J—C.

RN

¥

and

Y

-2

4

where y > 0

cereeeneenne (O MArkSs)
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Section 3 — Surds — DO NOT USE A CALCULATOR - YOU ARE EXPECTED TO SHOW YOUR WORKING CLEARLY

1| Write V500 — 2/45 in the form a5 where a is an integer.

PATISIWET ..o e ettt ae e teeie et e e eaesae s nne s e e ssmn s nnmn e e s s anamn s nmnan (2 marks)

2 | Write this ratio in its simplest form

V12 . V48 . V300
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Rationalise the denominator of 8

3-v5
Give your answer in the form a+ bv5 where a and b are integers.
[3 marks]
AN SWET e
Solve V(33+x)=6
X ettt taeaeaaans (3 marks)
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Solve yvV3-1)=8
Give your answer in the form a+bv/3 where @ and b are integers.
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Section 4 — Proof

1| (a) n is a positive integer.
Write down the next odd number after 2n -1
ANBWET . Lt e e eeen s e e aneeneeeanmnenennenns | 1 ATIEFK)
(b) Prove that the product of two consecutive odd numbers is always one less than a
multiple of 4.
(3 marks)
2

Prove that (5n+3)(n—1)+nn+2)
is a multiple of 3 for all integer values of n.
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The n™ term of the linear sequence 2 7 12 17 isbn—3

A new sequence is formed by squaring each term of the linear sequence and
adding 1.

Prove algebraically that all the terms in the new sequence are multiples of 5.

(4 marks)
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(a) The nth term of a sequence is n2 4 12n + 27
By factorising, or otherwise, show that the 20th term can be written as the product of

two prime numbers.
[2 marks]

(b) The nth term of a different sequence is n? —6n+14

By completing the square, or otherwise, show that every term is positive.
[3 marks]
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Section 5 — Coordinate Geometry

1| The line y = mx + ¢ passes through the point (4, 3).
It is parallel to the line y=5x+6

Work out the values of m and c.

= ey £ = i eneeenene (O ITIAFKS)
2 | ABC is a straight line.
BC is 20% of AC.
A(=9, 18) Not drawn
accurately
B
C(16, 3)

Work out the coordinates of B.
[4 marks]
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A sketch of 2x + 3y =12 is shown.

Ya

™

(a) Work out the coordinates of R.

Answer ( ) (1 mark)

(b) Work out the coordinates of the midpoint of RS.

Answer ( ) (2 marks)

A straight line has gradient —2 and passes through the point (-3, 10).
Work out the equation of the line.

Give your answer in the formy =mx + ¢
[2 marks]
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JABC is a kite.

Y

G0 4

Mot drawn
accurately

0

{a) Wark out the equation of AC.

{b) Work out the coordinates of B.

A (12, 0) x

ceveenen |2 marks)

SRR B (3 /= [
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Y12 Maths and Further Maths written solutions

Use these written solutions to check that you have answered the questions correctly, or to offer some hints when
you are stuck with a question. Do not just copy these solutions into the booklet. You must have a strong grasp of
this content before you start the course in September. Please also ensure you revise any of the topics that you

may have become less familiar with if necessary.

Section 1 — Algebra

q oL Ly W)
0+ W L 3w 46

I8 L w

w3}

1.) Sme | F OS2 )
2x 4 -9
x & -3

Goentest -th¥e30r 15 - 4

) (g -5y +2)(2y-3)
= 133 -(0\31 + LHS - 3»)1 4 lg"} - 6
- '2_\33 - 13‘3" +lq$ - Q

)NS5t ¢33 = bw (b +2)
SF +3% = Ytw 4+ Cw
SE - %+w = %W -3

E—(Q—t{rw) :q‘-u-s
E = w3
S=t4w
) e
ez s(-4) -3
5= (%)
Eal =t =%
S 4+
=
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X VOl Sy
Qg -~ X

n

oA lx = r\{c\—ab)
ar Lt = &an - NX
L+ NX = AN - &
X(Lwn\:o\n—q
X T Gn -4
T+ n
t\ 2 +b6x Y} = O
(x*“a\z = AR =0
(xr‘)\l' =x =0
Gy =
-< + 3 = :rJ'Z
x=-3+]2

'4\ bx* + Mx =S - x 35
'l-_g,z—lb ' R |

(e =1 )(Z35) Rx=4
G,x»*‘ﬂ (3= +4) " sy

‘11—-’
Jx Y

I

§) «) Zx “-2x -40
=2 (x%-x -20)
= ‘L(-x—-s\(:( *H\

b\ (:c-nsyb +(x,+.5\(2x +'5-3\
(havisitsy
(< "‘5\(3"'* 55\
() (x4 2y)

y!

\

W
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ﬁ\ ‘L-S:'-B:c + 4

—3x +‘Z(3 :‘1 (,:;
‘2.-_(, ""5-3:-?_-_@
-bx +L'l =%

G *ql:“z,

—
x = -3.)..:].
0 x2
XS
ADD
u;)r.\";.x"-\'t
= 3(11- u)

= 3(1-1\(:u. 'L\

l'5-3 = =13

= %)

e = =31y - %
% -3
Tx = -}

lx =

b\ Szt * Lf!.‘) ’-\7_\31

= (5% —53)(::_ +2.3)

o

%« 14 -2

> &
e AL 31 2 7-5%
= (:(fg’)(xvl\ ¥ % m
T = 5) s
- X‘(xo'l-}
< +5

(-2,-1)
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1t
o
P
w
1
X
‘J
l
K]
Ny

3 (1—53146\ = xtebx 12%

*xt —lox +15 4q = xt +b xx +23%

L5 + 6 =2 b=-1b
o e

p,\ Tx* - 2bx +34 = Z(x —a\L +3
22t —2hs $3a = ?_(:67'—2"?( +¢17‘> + 3

Zxt | - Lhx+¥n T Lz _Yax 2ot + 3

—15:—‘f‘l 10\:1&"4'}
b =2a O = at -2Fa + 3
o mlZa=\)a = 3)
q‘—-l.: Q.= 3
BN P
By AT
x = —|

4 {x-—(\ + T X
-x(x—l\

|l

e -4 ¢ x
w« (% =1\

\1

\f
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= = |

bx -4 ANIE

=C (-1
b -4 = 3"(;‘"\
[ A T T

= Lyt - 9Qx +4
o = (3x ) x X

x = =% [qi-q(3)4)
2{3)

X - 0-?"33 or x = 2"'é
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Section 2 — Indices

N Eredtar

%
— C
b\ 13-3 = 2%
‘3 = 125
\3
| L )
RS 3
B Kl
Y5
%\ Ect L it R T 5d’
154 Ga? 154 ¢ ™
= L«DL?J‘B
qO et dG
5 4 ¢°
- qA‘s
- 1
s\ x”7 = e
2 SRR ES) 9 &
=<3 ki
._a-— = I_Z;'
Ly s
x =(_°L\'f
(]
BN
i ("{)
= = 23
S|t
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Section 3 — Surds

N {556~z )45
=10 —% Js
3 )8
Q\F{;m:m
B B REREIRY: P B
R he
o i MR ~

L LI5)
3\ mx((’_s_;:_s__sg_)

T4 4+ ¥ TS
9 — 5

= =4+ 8%

Yy
= & +1J‘E

g 55 -7 = ¢

"

3y Jx = 36

Page 32




Section 4 — Proof

l\ a\ T +1
B\ (7-'\—1\(21\ +I\

= H4at -]

GaX¥[ !l la Mu”-:':(g d{- 4 .(\t A GA ;.J-caq'-
2o hat =1 s OAQ CQ-:JV “L&A @ M..JL;”-‘(I oﬁ 4

'L\ (gm*’a\(r\—l\ + !\(Afl\
:gnl-‘;n-k":'\—BTI\z-lr—Zf\
= bat ~Ta +Un -3
- 6/\“— -S
= ‘5(2'\'L "‘\
'TL'Q .'5 2 Mull'\r(-e o@ 3 3
A (‘3«-*3\('\-!) +;\(,\¢L\ s a M“-ILlr:)[C @,(_ nyl
3 (5~-%) +1
= At -0 £+ +1

= 2S5 At - Fo~ (O

c (‘;'\1 - bn +7—\

TL;s .lS [ va[ "\rall 0{' ‘;
0«“ '!-Qfms

'o(- 5,

#)o\ At 412 23 = (n+3 Y net)

i | hew 5&7nwc< R MulL(;b

20" e = (204 s\( 20 +4)
= OO Y
Bafll 2% bl 29

‘_N v\z—é,\ + 14

o ':rn.fuﬁ
= (ne®) -4 xty
= (A RN
(ne3) 5o

IE: (v\-'SBL-Q-S), 5

os" lerms O e f}osl{-,.;(,
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Section 5 — Coordinate Geometry

l\ (3 =5x '{5 ! Farn\llb..‘ =il m = g
.,3: 53¢ +C ; e (_bl‘ ‘)\
B = 5(‘-&\ LS
B oms] QS | el
c = -3 i} = Sx=-1%
3
m= 5 G [
1\’ 1- 15—
(-1, T 20w of 1T TS5
8 Si Tuy, ?1[ i~ = 3
(16,3

3)a)Za ey =12

B {I.I,':"\)

o rlit.qn_.‘lr pr el P
o o+ 'é-.j:-'ll
1.3: H - E{’ﬂ; "r\)
1::\' 5 [LL ':,:I =0
Tor g O =L
* =4 s{¢, o)
MWk poat 5 [ ) 2)
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(i e

5%

t;\o\\AL [3—-\\" vo ‘t ™M ‘\1 —‘}l
e e = X2
- O -4
1T-0
= |
[ i
5
=) W = —J‘;’C"‘Lf
B 08 m=3  ax m,oxm, =-]
u>$ BZ
Foad N
u): 3*—
‘33—{1 Qq
Lo = "—_"575"1’
G = — % +1T
lox = 12
* = .
;3:3 6 -
oP =
OB = 20M
-_-_?.L\.'(l
3.0
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Y12 Maths and Further Maths practice test
Please prepare full written answers to the following on lined paper, stapled, with your name at the top.
This must be submitted to your teacher in your first A level Maths lesson.
11 Solve 2(3x+1) >3 —4x
[2 marks]
20 5v2 . .
Write W in the form VWAV where w and k are integers.
[5 marks]
3 GH is a straight line.
The coordinates of G are (-2, 8)
The midpoint of GH is (5, —3)
Work out the coordinates of H.
[2 marks]
4 The diagram shows a rectangle with area 9 cm?
Not drawn
accurately
xcm
(2x — 1) cm
Set up and solve an equation to work out the value of x.
Give your answer to 3 significant figures.
[5 marks]
5
N Bx 3
Simplify fully Gt HE—6) *—6)
[4 marks]
6 In the expansion of (x4 2)(x2 + kx —3) the coefficient of x2 is zero.
(a) Work out the value of k.
[1 mark]
(b) Work out the coefficient of x.
[2 marks]
7
3x
Make y the subject of Y _4
xX+y
[4 marks]

Page 37



x242ax+b = (x-572%—-a

Work out the values of @ and b.

[3 marks]

(@)

(b)

(c)

(d)

()

A straight line with equation

y=mx+c

has gradient m and y-intercept c.

Here are the equations of four straight lines, P, Q, R and S.

P 2y—4x =5 Q

R 2y—4=>5x S

Circle the line that passes through (7, 2)

P Q

Circle the line with gradient 2%

P Q

Circle the line with y-intercept 2%

P Q

Circle the line with a negative gradient.

P Q

Circle a pair of perpendicular lines.

P Q

By =2x —4
4y =52«
R
R
R
R
R

[1 mark]

[1 mark]

[1 mark]

[1 mark]

[1 mark]
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10| The distance between the points (2, 5p) and (2, —10) is 30 units.
Work out the two possible values of p.
[3 marks]
11| (a) Expand and simplify (3w + 2y)(w — 4y)
[3 marks]
. . 3 /x 2
(b) Expand and simplify — 5+3x —1
X
[3 marks]
12 82416 1
Use algebra to prove that the value of L.,._ is an integer for all
3c24+8 3
values of c.
[3 marks]
131 Work out the values of a when
22° _ 8% 5 16
Do not use trial and improvement.
You must show your working.
[4 marks]
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