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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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Links to TL Maths videos to support with the content covered in induction task and test

Section 1 Algebra

Rearranging

Quadratics - factorising

B3-01 [Quadratics:

Factorising Quadratics using the Difference of Two Squares]

B3-02 [Quadratics: Factorising Quadratics of the form x*2 + bx + c]

B3-03 [Quadratics: Factorising Quadratics of the form ax"2 + bx + c]

B3-04 [Quadratics: Factorising Quadratics using a Calculator]

Quadratics — completing
the square

B3-09 [Quadratics:

Examples of Completing the Square with the form x*2 + bx + c]

B3-11 [Quadratics:

Examples of Completing the Square with the form ax"2 + bx + c]

Quadratics - sketching

B3-06 [Quadratics: Introducing Sketching Quadratics from Factorised Form]

B3-07 [Quadratics: Examples of Sketching Quadratics from Factorised Form]

Simplifying algebraic
fractions

B6-17 Rationa

| Expressions: Examples of Simplifying Algebraic Fractions

B6-18 Rationa

| Expressions: Basic Adding and Subtracting Fractions

B6-19 Rational Expressions: Examples of Adding / Subtracting Algebraic Fractions

Solving inequalities
including quadratic

B5-04 [Inequalities: Examples of Solving Linear Inequalities]

B5-12 [Inequalities: Examples of Solving Quadratic Inequalities]

Simultaneous equations
including quadratic

B4-02 [Simultaneous Equations: Examples of Using the Substitution Method]

[

B4-01 [Simultaneous Equations: Examples of Using the Elimination Method]
[
[

B4-03 [Simultaneous Equations: Examples of One Linear Equation and One Quadratic

Equation]

B4-04 [Simultaneous Equations: More Complicated Examples]

Functions — composite
and inverse

B8-09 Functions: Examples of Composite Functions

B8-13 Functions: Examples of finding Inverse Functions

Section 2 Surds and indices

Simplifying indices

B1-01 [Indices

: The Laws of Indices]

: Examples of Negative Indices]

B1-03 [Indices

: Examples of Positive Rational Indices]

[
B1-02 [Indices
[
B1-04 [Indices

: Examples of Negative Rational Indices]

Solving equations with
indices

B1-05 [Indices

: More Complicated Examples]

B1-06 [Indices

: Examples of Simplifying Expressions]

Simplifying surds

B2-02 [Surds:

Simplifying Surds Examples]

B2-03 [Surds:

Adding / Subtracting Surds]

B2-05 [Surds:

Expanding Single Brackets Examples]

B2-07 [Surds:

Expanding Double Brackets Examples]

Rationalising
denominator

B2-09 [Surds:

Rationalising the Denominator Part 1 Examples]

B2-10 [Surds:

Introducing Rationalising the Denominator Part 2]

B2-11 [Surds:

Rationalising the Denominator Part 2 Examples]

B2-12 [Surds:

More Complicated Examples of Rationalising the Denominator]

Section 3 Coordinate geometry

Linear graphs

C1-07 [Coordinate Geometry: The Equation of a Line in the form y = mx + c]

C1-09 [Coordinate Geometry: Examples of Finding the Equation of a Line]

Transformations
(translations and
reflections only)

B9-02 [Graph Transformations: Investigating v = f(x) + a]

B9-03 [Graph Transformations: Investigating v = f(x - a)]

B9-04 [Graph Transformations: Translations Overview]

[
B9-08 [Graph Transformations: Investigating v = -f(x)]
B9-09 [Graph Transformations: Investigating v = f(-x)]
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https://www.youtube.com/watch?v=JXcP1RAVdzU&index=33&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-
https://www.youtube.com/watch?v=J1sYO8lGZMk&index=34&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-
https://www.youtube.com/watch?v=g1a6yIuNJSM&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-&index=35
https://youtu.be/vy0JxnPU4AQ
https://www.youtube.com/watch?v=LoXAstrO1ig&index=40&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-
https://www.youtube.com/watch?v=5pky5iTXFXg
https://www.youtube.com/watch?v=XTVwmkjYu0A&index=37&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-
https://www.youtube.com/watch?v=7skimc6qNhA&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-&index=38
https://www.youtube.com/watch?v=RY7UP_3spZo&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-&index=84
https://www.youtube.com/watch?v=_lukNbIWCPU&feature=youtu.be
https://www.youtube.com/watch?v=JsYC1lI2zCI&index=86&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-
https://youtu.be/1S09ga_yNv0
https://youtu.be/Hpv9Y5S5rOw
https://www.youtube.com/watch?v=Vw5_LV2n-GI&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-&index=52
https://www.youtube.com/watch?v=o2D1CrZ1Kjs&index=53&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-
https://www.youtube.com/watch?v=aSId_Kgjzfg&index=54&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-
https://www.youtube.com/watch?v=aSId_Kgjzfg&index=54&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-
https://www.youtube.com/watch?v=cY46l85MggE&feature=youtu.be
https://www.youtube.com/watch?v=zzXcnOBzbxg&index=118&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-
https://www.youtube.com/watch?v=EoRTSJ0qJjQ&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-&index=122
https://www.youtube.com/watch?v=HlPnLOPmapE&index=16&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-
https://www.youtube.com/watch?v=4W3JJCG8wIM&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-&index=17
https://www.youtube.com/watch?v=bcHdd0-NxOs&index=18&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-
https://www.youtube.com/watch?v=NXDHXI8yMIY&index=19&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-
https://www.youtube.com/watch?v=P6iNyn-5-Oc&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-&index=20
https://youtu.be/DAJTAJGvWFw
https://www.youtube.com/watch?v=dtWSodDHgQI&index=22&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-
https://www.youtube.com/watch?v=dyHJ7GgdcAc&index=23&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-
https://www.youtube.com/watch?v=ROxzVjVKF_g&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-&index=25
https://www.youtube.com/watch?v=ugLH-xneluM&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-&index=27
https://www.youtube.com/watch?v=4cZLvYOyUts&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-&index=29
https://www.youtube.com/watch?v=kjzIeojMfWk&index=30&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-
https://www.youtube.com/watch?v=xYI3IjvEqSw&index=31&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-
https://www.youtube.com/watch?v=J17cNL-E4oc&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-&index=32
https://www.youtube.com/watch?v=H4vLTPd6HJ0
https://www.youtube.com/watch?v=xMwZWK9ObdY
https://www.youtube.com/watch?v=q0tht3uCeXU&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-&index=126
https://www.youtube.com/watch?v=rY05LSy9usA&index=127&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-
https://www.youtube.com/watch?v=OTjQoGD9Zh8&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-&index=128
https://www.youtube.com/watch?v=BM2wWMBRzhA&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-&index=132
https://www.youtube.com/watch?v=4eYygPI5JKA&index=133&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-

Section 4 Trigonometry

SOH CAH TOA

SOH CAH TOA https://youtu.be/VXZemHAjQYO

Cosine rule

E1-11 [Trigonometry: Using the Cosine Rule]

Sine rule including
ambiguous case

E1-08 [Trigonometry: Using the Sine Rule]
E1-09 [Trigonometry: When the Sine Rule can lead to Two Triangles]

Sine rule for area

E1-14 [Trigonometry: Finding the Area of Triangles]

Graphs of sin and cos

E3-01 [Trig Graphs: Sketching sin(x), cos(x) & tan(x) from the Unit Circle]

E3-05 [Trig Graphs: Quickly Sketching y = sin(x) in degrees]
E3-06 [Trig Graphs: Quickly Sketching y = cos(x) in degrees]

Solving giving multiple
solutions

E7-01 [Trig Equations: Solve sin(x) = 1/2 between 0 and 360 degrees]
E7-03 [Trig Equations: Solve cos(x) = 1/2 between 0 and 360 degrees]
E7-07 [Trig Equations: Solving Basic Trigonometric Equations in degrees]

3D trig and Pythagoras

Section 5 Vectors

Vectors — simple —
adding and magnitude

J2-01 [Vectors: The Magnitude / Length of a 2D Vector]

Vectors geometric
reasoning

J5-01 [Vectors: Vectors Problem 1]
J5-02 [Vectors: Vectors Problem 2]
J5-03 [Vectors: Vectors Problem 3]

Section 6 Proof

| A1-07 [Proof by Deduction Examples]
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file:///C:/Users/pbyrne/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/BR3WUTMM/SOH%20CAH%20TOA%20https:/youtu.be/VXZemHAjQY0
https://www.youtube.com/watch?v=fD-2lg5w7oI
https://youtu.be/Kvxoa97K1GQ
https://www.youtube.com/watch?v=-DFyEkfx1as
https://www.youtube.com/watch?v=zBiXqEt5-J0
https://www.youtube.com/watch?v=PHARBTwF89k&feature=youtu.be
https://www.youtube.com/watch?v=CbhVPg6hS-g
https://www.youtube.com/watch?v=X0ISHNVW5Js
https://www.youtube.com/watch?v=0amNVKUqgns&feature=youtu.be
https://www.youtube.com/watch?v=xmoL9VCBO_4&feature=youtu.be
https://www.youtube.com/watch?v=fZmT9DiEHKk
https://www.youtube.com/watch?v=Hj_JjZajo6E
https://www.youtube.com/watch?v=NVm3pn1PGgk
https://www.youtube.com/watch?v=f8k3GObVszc
https://www.youtube.com/watch?v=lh1JqHx8Wr8
https://www.youtube.com/watch?v=SBvurpUG81w&list=PLg2tfDG3Ww4vrstKAZ0dajHx_hq85P0G-&index=7

Induction Task

Please complete all questions. If you have any difficulty with the content use the support videos available in the
induction booklet. The worked solutions are available in the induction booklet.

You must show the completed and marked booklet to your teacher in your first lesson back in half term.

Section 1: algebra

1

2

3

a) s =2x—z b) 3x =

Rearrange to make x the subject

3x+y 2m+n
xp

Here is a formula

5t + 3 = 4w(t + 2)

a) Rearrange the formula to make t the subject

b) Find the exact value of t whenw = —%
Give your answer in its simplest form

Expand (y? — 5y + 2)(2y — 3)
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Factorise fully

a) 24ab3® + 16ab?c b) x? — 10x — 24 c)2y?+5y—12

d) 4a%?-25 e) (x +y)% + (x + y)(2x + 5y) f) 5x% + 4xy — 12y?

Solvex? +6x+7=0

Give your answer in the form a + NG

a) Express x? — 8x — 3 inthe form (x + b)? + ¢

b) Hence write down the coordinates of the minimum point of y = x? — 8x — 3

Express 2x? — 12x — 3 in the form a(x + b)? + ¢
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8

9

Sketch the curves below showing all intercepts with the axes

a) y=x>—-7x+6

Simplify

2x2% —14x + 20
3x2-175

a)

v

b)

b) y = —x? — 5x

3 1

-y 2y-2

v

10a+5 a’+a-6
2a2%-18 2a%2+a

c)

x?+4x-12 . x+6

d)

x2 —25 " x2-5x
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10 solve % + ﬁ = 3 give your solutions to three significant figures

11 Solve

a) 20+w < 3(w+2) b) 2x? — 6x > 3x%+8

12 Solve the following pairs of simultaneous equations. Do not use trial and improvement

a) 2y=3x+4 b) y=x+6
2x =—-3y—7 x% +y? =50
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13 f(x) =2x? gx)=3x—1 heo) =~

x+2
find:
a) f(3) b) x when g(x) = 20 o) fg(x)
c) hg(x) d) gf(2) e) g7'(x)
f) h™1(x) g) hg™'(17)
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Section 2 — Indices and Surds
DO NOT USE A CALCULATOR - YOU ARE EXPECTED TO SHOW YOUR WORKING CLEARLY

1 Simplify
a) 4a3bc? x 5a*b’ b) (3xy>)*
6p3q%r 3m*n _ 15n
) epsa A Tom Xm
) 8c’ _6_(:2
® Tsac " 53

2 Simplify the following, giving final answer as a sum of powers of x

3 2
a)Vx(x +1) b) Vx5 x x° o) = -::c
X
3 Solve
2
a) y™3 =125 b) x7z = é c) 8*¥+l =42«
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4 a) b)

-2_ .6, .4
a" x b8 xe=a®xb10 p =4 X1
Write ¢ in terms of ¢ and b. Write p in terms of ¢ and r.
Give your answer in its simplest form. Give your answer in its simplest form.

3 25
: x? =8 where x>0 and y‘2=T where y> 0
Work out the value of ;
6 Simplify

a) V72 b)% ¢) V5(2v20 — V125) d) V500 — 2v/45

7 Rationalise the denominator

2 8 4—/48
a) NG b) 3-5 ) V3+1
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Solve /(33 ++x) =6

9 Solve y(\/§ - 1) =8
Giving your answer in the form a + bv/3
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Section 3 — Coordinate Geometry
1 a) The line L; passes through the points (1,-2) and (4, 17).
Find the equation of line Ly, giving your answer in the formy = mx + ¢

b) The line L, passes through the point (-6,5) and is perpendicular to the line x — 3y = 11
Find the equation of line Ly, giving your answer in the formy = mx + ¢

2 Asketch of 2x + 3y = 12 is shown

YA

N

Y

0 ~

a) Write down the coordinates of R

b) Find the coordinates of the midpoint of RS
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3 ABCis a straight line.
BC is 20% of AC

A(-9, 18)

B
C(16, 3)
Work out the coordinates of B
4 OABCis akite

v
gk B Not drawn

accurately

C (0, 4) ¢

0 A (12, 0) x

a) Work out the equation of AC

b) Work out the coordinates of B
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5 The graphy = f(x) is shown below.

('1r5]

(2.-10)
Sketch:

a) y=f(x—2) b) y=f(x)+1

) y=—f() d) y=f(-x)

v

v
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Section 4 — Trigonometry

1 Find the missing sides in the following triangles

’ ’ &
X cm
5.4 cm
35°
42
xcm 9
cm
c)
15cm
105%
8cm
X
2 Find the missing angles in the following triangles
a) b) 4.7cm
&
d
) 1lcm
5.9cm
/) [ 3.8cm

Page 16




Find the size of the obtuse angle ABC below.

B

12cm

4 The area of triangle ABC in 10cm?

Calculate the perimeter of triangle ABC
Give your answer correct to three significant figures

A

32cm

8.4 cm

5 Sketch, for 0° < x < 360° the graph of

a) y=sinx

v

b)y = cosx

v

6 Solve the following equations giving all answers between 0° and 360°

a) sinx = 0.6 b)3cosx =1.2

c)5+sinx = 4.8
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The diagram shows a triangular prism.

CD="7cm
AD=10cm
Angle FDC = 30°

10 cm D

Calculate the size of angle AFC.
Give your answer correct to 1 decimal place.
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Section 5 — Vectors

1 y
Write down the position vector of A A
5_ ““““ [ et i [ T [ [}
— L S I R e S
a) Find |4B| e
i S s o s S
R R e
OSSN RS S MRS SO -
>
1 2 3 4 5 6 17
2 _ (3 _ (6
"_(2) a”d"_(3)
a) Find as asingle column vectorp + 2q
b) Calculate the value of |p + 24|
3 c
In the diagram CM = MV and OL = 2LV
O is the origin. 0C= cand OV =v
M
Find, in terms of ¢ and v, in their simplest forms
a) M 0 7 v

b) The position vector of M

c)m
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Inthediagram&”:4a, ﬁ:a,@:5b,ﬁ =3b and Hj :% AB

R

3b

Not drawn accurately

a) Find, in terms of a and b, simplifying your answers,

(i) AB

(ii) PQ

(b) Show clearly that points P, Q and R lie on a straight line.
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Section 6 — Proof

1 a) nisa positive integer
Write down the next odd number after 2n — 1

b) Prove that the product of two consecutive odd number is always one less than a multiple of 4

2 Provethat (5n+ 3)(n — 1) + n(n + 2) is a multiple of 3 for all integer values of n
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3 The n!" term of the linear sequence 2, 7, 12, 17, .. is 5n—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 a) The n" term of a sequence is n? + 12n + 27
by factorising or otherwise, show that the 20™" term can be written as the product of two prime
numbers.

b) The nt" term of a different sequence is n? — 6n + 14
by completing the square or otherwise, show that every term is positive

Page 22



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.

1 Rearrange to make x the subject

Zm+n

B = 2x -z b) 3x =
5 xp

3cty=9 (x-2)

ax’p=2mthp

a+2x

) =n

a-x

ar2x =n (a-x))

3x+%=|0x— Sz ~% = 2mtn a+ 23 = no-nse
Yyt Sz = 7 B8P 25C 4N = RO —Q
v ——
2
\DC: yt+ Sz l = & noen. ‘:C(l-l'n}: no - a
! b vr 2
2 Hereisaformula 7 I "Careful \ | ¢ = ha-a
S5t+3=4w(t+2) CRCTDRKE: 2+1
a}l Rearrange the formula to make t the subject ———
S+_+3 = l‘l"\Nt +gw
St- 4wt = 8w -3
tE(B-4w) = qw -3
1 t= 8w-3
b) Find the exact value of t whenw = —= S-0w
Give your answer in its simplest form
= (gx-3)-3 = =3 = -4 FN
2

5 -\;'-r\c -J‘.\} 53

3 Expand (y* = S5y + 2)(2y - 3)

233- Sﬁz—loc‘i"-\-lsiftf%- &

= 2‘43“‘33\1 + 19y —6

4 Factorise fully

i
b) 2% — %—g)

a) 24ab® + 16a%b*c

CREY
) 2y? 4 5y - 12 -4

23'4-%3."35 ~\Z

Ga+s)(2a _g)

3>t + Ay + 6y’
~J

gab?(3p+2ac) Ge-12)(xt2)  ayfyaudi=3 (yty)
(2y-3¥Cyty )
DOTS!, . ;
d) 4a*-25 e) (x +y)* + (x + ¥)(2x + 59) f) 5x* + 4xy — 12y?

24 2yt w4 ?—1‘14-51‘1 +2xy +5y?

(Bx-64) Cx+25>
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p— PN .
5 Solvex?+6x+7=0 T om o -
{ipmp\efe Yha squore
Give your answer in the form a + Vb

(3:+332’__q+'7:_0 © tonk.. Xx¥ = X2
i
(x+3)*=2= 0 . [ = -3x43 |
: , I -—

(x+3D?*= 2

6 a) Expressx? —8x —3inthe form (x + b)Y +¢ E_Comp\e\'c The Squone

(-9 -6 -3

!(x-—u\"—-\ﬂ

b) Hence write down the coordinates of the minimum point of y = x*—8x—3

( (159 “q)

7 Express 2x* — 12x — 3 in the form a(x + b)* + ¢

2(x7'f63(—3—3 .

)

2T -3)*-a | -3 _ ‘2(1-3)‘- T
N A

2(1_3)2"8- =

L

% negabive
8 Sketch the curves below showing all intercepts with the axes (‘ eaqu. o.d"d-*i(-
a) y=x*-Tx+6 b)y=6b(2-5x
intercepe & x= 0 + x=0
i i’ e el
x intercept & ‘d"'3°( & xinterept > Y=0
cromisey | (x—€)C¢ %) - x2-8X =0
a.—.:—' S x=6 = | —1(1—53-'-'00

1L
2z0 X=5S

|\

7

Page 24



12 Solve the following pairs of simultaneous equations. Do not use trial and improvement
a) 2y=3x+4 (D x3 b) y=x+6
2x=-3y-7T (@ x2 x*+y? =50
63= A¢ +12 yx= -64-1% 224 (x+6D*= 50
6y -4 = 12 A*+ Gere)(ct6) = 50
— g
6y + U = — 14 Ll x2 412 +36=50
—@c = 26 2% 2 +2x -4 = O
|x=~2] x? i 6x-7=0
2y= 3x-2*4% Ger DG 1> = o
~J
2\4:_—6-\""' xX=1 i K==7 :\’—'-‘—'l
|3=-| ' ‘@,—7) HG—'),—\) [
13 f(x) = 2x* g(x)=3x-1 h(x) = — o
find:
a) f(3) b) x when g(x) = 20 o) fo(x)
2% 3% 3x-1= 20 Yy = 2320
-~ 2x9 3¢ = 2\ = 2(3> - (Bx 1)
=\Tg’] [x =7 | = 2(Qx? =6 +1)
oy -_-,i\%:r."-ll:c +2)
¢) hg(x) 1 d) gf(2) e) g7 (x)
(3% D)+ 2 f&>= 2%2? y= 3~
= l:_;—*—] = g U+ | = 3x
g
[ 3t | q(g)= 3x8— | ytl = x
=[2% | 3
NA y= A ) hg™(17) P e -
0 y= A g) hg (fw& ls D) +| {
W+ 2) = | o '(\1) = \7+! 3
) o) .
31*‘23: | =9 3
o ‘—23 NGAE =1
— a+t2 1|
x=1-24 —
.
w'ed)= 1-2%
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Section 2 — Indices and Surds
DO NOT USE A CALCULATOR - YOU ARE EXPECTED TO SHOW YOUR WORKING CLEARLY n
Simplify
a)  4a®be? x 5ath’ b} (Bxy™)?
]W 3xu® X E;c-f X Bacy” ¥ Jacy®
|I e PL\‘ =
— kE!I"*u'IC'
] . t
Gt ® FIm¥*n  15m
¢) Hpgqlr d) T
= th‘ﬁ:'
[Brar] o[or ]
[ -
i bpr ) = am*h 2 = [Am?
2 | 2
Be?  6et
¢) Toas ¥ 5
N gn'}r Egd = b0l 3
g #5d¢ 3 Ecr Qo™
[ — q-2 3‘; b _3 5
Li'c- 'EI - = Ll'c d- o I'!"E-
| 43
simplify the following, giving final answer as a sum of powers of x
By x?
a)lvx(x+ 1) b) vx* % x? £) x;,
2% (c+1) ~ 919 x4 P
1 A m— ——
\‘/_::/ _ !II'H-____ {IMDL > 5 =5
- 5 7 % ﬂ
|x% +xi | a7 [ =]x® 4
L_.___.______-_._j T = T L]
Solve
a) ¥~ = 125 b) 271 =71 Q) 85 = 4
-1 . (e I I e LAY
U= R8s ~%- 64 23 = (2
L o+ 3 W30
g b L] sl 3 n3x*3 o 9
ot
s |5 iz 3T BB = UL
J =
T |=3
\ S12
—_—
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4 a)

all i we=a®w ™

Vsella 2 In lerms af 2 and b,

Giva your answer in ils simplest form.

b}

pl=gfxrt

Wirile v in terms of g and r,
Give your answer in it simplest form.

= ﬂ.ﬁhb'n = bt’ P-1'I ..L
—— — ' 2
a' x b* l a* L = ofv" ¥
pr 7
pr= A
ge vt
p= |
e T
Qe
o xi-ﬂm:}n and d:%\‘rﬂ&rﬂy:-ﬂ 1
wurll:nuim&valuanfi.
e -l
x=8% y= (28N = G, X = 42
= 11— w !\_ b .A" 5 5
=] b = | 2 f T uwS
L =
5 | =] 10
I —
6 Simplify '
al 72 b= ¢} VE(2v20 — V125) d) V500 — 2445
Vae x ¥z *-’1_53(\;73'1 7

100 x VB = 2¥Vq ¥ Vg

=1 62 iI .."!xﬂ?..\:wg = 2Joo — 1625 = 10Vs — 6V%
:lﬂ = 2%\W0—25 ::f'-l—‘JE_i
jL = H:Ei

7 Rationalise the denominator

2 d=+H0
a) % b) = A E
2z w8 4 < 34VE b —JigxV3 « V3 -
Ve Vg 3-Vg 34+VE VT | va-I
-2 = 2¥avz = 2u4+3¥NE = {w-wﬁié‘é;ﬁ
% = -5 Bl Va3 —|
:l f"—l * ﬁ:ﬁ = V3 — L — 24 V3

—e—

3-—\

= 8516 — [Gy3-8 |

i




8 Solve ’(33+J§)=6

33 2V =36

VK = 3

=0

9 solvey(v3i—-1)=8
Giving your answer in the form a + bv3

q:_g

vz -~ _ Pationalise !

4&3 _B8  x 6{5‘\'\3
V& - NEUY

= QY4+ R = BVZ+ ¥ = \'-!'\E'\"-l" |
—_— ——— . p— )
31 =
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Section 3 - Coordinate Geometry

1

a) The line L, passes through the points (1, 2) and (4, 17).
Find the equation of line Ly, giving your answer in the form y = mx + ¢

m= -2 - 19 Y= 19 o 4 C
Y —\ 3 -3
2= QA gyl + C
pp i Y= 19 -\3
3 Vo3 g

b) The line L; passes through the point (-6,5) and is perpendicular to the line x — 3y = 11
Find the equation of line L;, giving your answer in the formy = mx + ¢ Ly

-\ = 3(5

V4
Y r —3x¥C Mng___3_= -
S = -3X-6+C
—
C=—13 !':\;: - =\ 7
2 Asketch of 2x + 3y = 12 is shown
YA
*x=°
\f
R
- e
(o] x
a) Write down the coordinates of R
when o =0 2x0 + 34y =12 = Uy=4 |(O)4

b) Find the coordinates of the midpoint of RS
Q is uwShere u=0 2% + O=\2

x=6 Cb) 03

-
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3 ABC is a straight line.
BC Is 20% of AC

A(-9, 18)

B
(186, 3)

Work out the coordinates of B
ans x (6 -—q) =20 —=320
2W0% x (\8 -3 = 12 g=6

(20,6)
4 OABC s a kite
& B Mol drawn
C (0, 4) 4
pidgant
ot 0%
o Al12,0) x

a) Work out the eguation of AC
O- & - = _i-l'_ =,'-_!.

ac = -
y= "Lt
[ | -

b] Work out th rdinates of B .
| Worltoutthe ceord OR iz perpendicular™ AC = wm=3

TN T lj:ﬂ:f_
midpoint of 0B L 3¢ - —A et
LIS ar the intene€lioq)
— A M X = b L0 Y=3% 6
—— 5 ™ (=
= If
= onc= =36 = \(l?—,ﬂ-ﬁ\)
= !j & 5" =
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a) y=f(x-2)

4

5 The graphy = f(x) is shown below.

S

Sketch: /’

(2,20}
nslanon |
ﬂ Tf?n 3 d\&c'hm
b) ¥ = flx)+1 oy ["J‘
(=1,©
(o,\\
(2: "\3
reflecsion n
d) y = f(-x) ) S
O 5)
.. >
-— &
("2"‘03
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Section 4 — Trigonometry

1 Find the missing sides in the following triangles

a) SQ\'\H
Ton rem A -
54
op? |
:;3 Scm

l%o (ss+353
tonh2 = SU q = x =60°
x< SINES SWE0
L= 6.4 - 15.qq1cm(
fanu2 Asined . x se782em |
sinkS
c) 3‘3“ - at. br+c%- 2bccot A
S
15em L % 182 4 §2_ 2WGY §COT\O S

= | = 1% Tem [

2 Find the missing angles in the following triangles

a) b) 4.7cm
WY
) °PF  cod
> 11lcm SSS“
5.9¢cm )
‘ »
- 3.8cm coume‘e
Sng = CRA = Br+ct—at
vt 2bC”
gin~t/ M \ \ ‘ cotA= 3.8%44.7*_5.92
T T 1 ST
2%38¥%4.7
5C -—‘&7.2"1
i)
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Find the size of the obtuse angle ABC below. % D

—

SNy 5 Sinat

C e SIinR5 = SinxX
g 12

A 12835 = Sin3
4 The area of triangle ABC is 10cm’? x=59.36" 180° == —-l\?.o S 1_
Calculate the perimeter of triangle ABC = 1 apsin ‘

Give your answer correct to three significant figures °:\;‘W

4 xg-Ux3.2xsinR=\0

2 RB= 4g.0717°¢
b= 4%+ 3.2%- 2% B4 3. 2%t R
b a8k --
B 8.4 cm C \b: G’DQM
S Sketch, for 0% = x < 360 the graph of
a) y=sinx b)y =cosx

- A

| - \

v

'
)
T i }
TN N\
.-‘ -l _‘ —L

6 Solve the following equations giving all answers between 0° and 360°
a) sinx =06 b)3cosx = 1.2 c)5+sinx =48

Pap——
Sin~'(0-6) =|36-a ° corx= L2 Sin. = 4.8-5

v

o-369 =zt | caryun-feen | sin'o-D\ans*|f

>
—66-U4 + 360 :\E;‘i = \3‘&2-5;]
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The diagram shows a triangular prism. 2D Tv 3°mmerr~x {

CD=Tcm
AD =10 cm
Angle FDC = 30°
I F
30° T em
4 10 em D
Calculate the size of angle AFC.

Give your answer correct to | decimal place.

s

Pl g
2 Tron30
D 4 L. A tan 30 = o:?

7+on 30 = opp
P it
o
e 7 %4102 = ACY
A 4.* D Viga = AC*
/‘ 53

ﬂ THan30 Yan® = \"\Gq

A / c “14an30

’——V g
(\}\4‘! —]|"7°

+an 30
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Section 5 — Vectors

1 y

Write down the position vector of A 2 A
( - 2 Yoo nr [0 (Ga0K: RARG PEER TG (AR
A Y 1+ sl TR N o
R emmebeeebenebanndiannd
a) Find |AB : Bl L -
) I I 3.. ----:t---- ..:\ A.....g..--m.-.-.i.---.;
Y I F it 8
oy p— 5 N IR e e < g TR
3%+ 8% =..1J:;_—_L' v gt
T L S . =X
1 2 3 4 § 6 7T 8

t p=(§) wia= ()

a) Find as a single column vectorp + 2q 3 2 [ 6
2 )T EB

= \5\ f
‘\ 4
b) Calculate the value of |p + 2q|

J’Tsz +R 2 :‘-l\7 ’

1“2
in the diagram CM = MV and OL = 2LV
0 is the origin. 0C= cand OV =v

3

Find, in terms of ¢ and v, in their simplest forms

B) Eﬂ — o 2-> L >
— &=V P U
CM = -\-C,V - W 3\"/‘
=\..L -C+ ¥V , I
s '
—
b) The position vector of M oM
—, — —
oM - OC + CMW
= € 4+ (-e4V)
c) ML —-o'l-%'—£+-\i!
—~
ML= MC+CO+ OU
3 & -!.;i-f&'\' T
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lnthediagrama‘.’aaa, PA 33,5[3.9,’ BR =3band A—Q' ,% AB

R

>
ib
Not deawn accurately

a) Find, in terms of a and b, simplifying your answers,

(i) AB A?:— E?A-E)—E)
= —5a +5b

(i) PO 55-.-. . ?-A?
a4z (sp-58)
= Q& +2b — 2a
= -aa2b

(b} Show clearly that points £, Q and R lie on a straight line.

p—~= -'é 4'2-2

— —_
PR = PO 4 0B + BR

= 4o +Sp +3b

= 4a +8b = 4%(2% -

So  PR=LPQ S pavalle

¥ thare point P

2. Srraignt line .
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Section 6 — Proof

1 a) nisapositive integer
Write down the next odd number after 2n — 1

20|

b) Prove that the product of two consecutive odd number is always one less than a multiple of 4
Mu\Kphc anhon

(?‘J\‘\-S?:—ﬁ 4n®—2n+2n-|

= 4n?

i-m2 i amultiple of 4

So, 4n®—) s 1 )ess Hean O mulbiple of 4.

2 Prove that (5n 4 3)(n — 1) 4+ n(n + 2) is a multiple of 3 for all integer values of n

Sn -2n-3 4+ N% 4 2n

% -3

= 3(2n*—\) . has a facCtor of 3

= iFis amultple of R
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3 Then™ term of the linear sequence 2, 7, 12, 17, is Gn=3
A new sequence |s 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

(5n-2)" + |
EEH‘E‘){EW‘&\) T

250 _\En-1Sn+ a4 % |
260t —20n 4 10
S(en*—6n+tl)

il

—
—

wihickh Way a facdsr of S
== mulfiple of S

a) Then™ term of a sequence isn® + 12n + 27

by factorising or otherwise, show that the 20™ term can be written as the product of twe Eﬂ_m&

nurnbsers. ) (:_EJ f:z__.l

N +12n+ 27
(n+a)n + )
Uz0 = (0+2) (20+3)

29 ¥ 23

botk pamM €
b) The n™ term of a different sequence isn® — 6n + 14

by completing the square or otherwise, show that every term Is positive

(=D -+
(n-D*+ 5
(n-3) = C

so, (-34S =6 >0

Thart fore ,

nt—Ent\Yy g alwayg
e

Posikive .
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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.

1 | Solve
x2+10x +14 > 2 —x — x?
(4]
2 | write 3\5/%/3 in the form vVw + vk where w and k are integers
(4]
3 | The diagram shows a rectangle with area 9cm?
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 s.f.
(4]
4 | Simplify fully
5x 3
x?2—-2x—-24 x-—6
(4]
5 Make y the subject of ’SX—y =4
x+y
(3]
6 x> +2ax+b=(x—-5)?2—-a
(3]
a) Find the valuesofaandb
b) Hence write down the coordinates of the minimum pointof ¥y = x% + 2ax + b [1]
7 | Points A and B have coordinates (-7,4) and (5,10). The perpendicular bisector of A and B crosses the x-axis and point P
and the y-axis and point Q
Find the coordinates of P and Q (5]
8 | Work out the values of a when
29 =89 % 16
Do not use trial and improvement
You must show your working [4]
9| fl)=x*+1 gl = 2= h(x) = 5
find
a) hf (x) [1]
b) g7 (x) [1]
10| Solve simultaneously
(4]
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x+y=3
x2+3y=27

11

Diagram NOT
accurately drawn

40°
A C

Calculate the area of triangle 4ABC.
Give your answer correct to 3 significant figures.

(5]

12

The graph y = f(x) is shown below.

¥

(_215)

#

Sketch

a)y=f(x—-2)-1
b) y = —f(x)

(2]
(2]

13

Solve to find 6 giving all answers between 0° and 360°

cosf =04

(2]

14

OPQiis a triangle

R is the midpoint of OP

. . . Diagram NOT
S is the midpoint of PQ

accurately drawn
OP=pand0Q =q

a) Find 0S in terms of pand q

b) Show that RS is parallel to —O_Q)

(1]

(3]

15

8c?+16
3c2+6

1. .
Use algebra to prove that the value of + Jisan integer for all values of ¢

(2]
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