A-Level Mathematics - Summer Preparation Pack

Introduction

A-Level mathematics is a very rich and rewarding course, that is extremely well valued by both
employers and universities. It is, however, a challenging course. We want you to be ready to face
these challenges and to do so you must be fluent in the number and algebraic skills that you studied
at GCSE.

The purpose of this booklet is to inform you of the required skills for the A-Level mathematics
course and the resources available to you to help you prepare.

How to Prepare

During the first couple of weeks of the course you will take a diagnostic test to assess these key
number and algebraic skills. If you score less than 50%, you will be required fo join additional
bridging classes, in which you will continue to work on these skills alongside the new A-Level content.
A sample diagnostic test is included in this booklet to help you prepare.

A useful approach to your preparation is to do the sample diagnostic test in test conditions, without
the help of textbooks or additional resources. Mark your test to identify the areas that you need to
work on. You can then focus your preparation on these areas, using the resources that are detailed in
this bookleft.

Recommended Resources

We strongly recommend purchasing and using the book by CGP "Head Start to A-Level Maths”, ISBN
978-1782947922. This short book provides practice for all the key skills assessed in the diagnostic
test and is available from Amazon (and other retailers) for approximately £6. You will see that the
sample diagnostic test is faken from this book and the sections of the test link to the pages of the
book that will support you in the corresponding areas.

Alternative resources for practice include Sparx maths and the A-Level revision website
(https://alevelmathsrevision.com/bridging-the-gap/). Both these excellent resources provide
explanatory videos as well as plenty of practice questions. Note that the list of Sparx tasks is
extensive as it covers all expects of the listed topics - select the tasks that are appropriate for your
level.

The table in the 'Required Skills' section of this document details each of the required skills, along
with details of how you can practise these skills from the recommended resources.
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Sample Diaghostic Test

Shrravbpvnevipvneirterrrvnnivpnnv v iy

Types of Number and Fractions — These topics are covered in Section 1 — p6-7. =

AR R RN RN AR R A AR VAR R R AR RN RN AR RNAYARR LN

1) Which of the following are integers?
4

4 -3.5 0.3 r 8.99 -10 205 0
2)  Which of the following values are rational, and which are irrational?
5.9 x 7 L 6 /a 13.978 2.1

3)  Evaluate the following without using a calculator, giving your answers in their lowest terms.
Give any answers larger than 1 as improper fractions.

9 3 )
¥ Gxg b) §+5 ) 17+% d $-7
RASRARANARRRNARREN™
- - . . . -._ Th t I :
Indices, Multiplying Out Brackets and Factorising 2 eieso ‘j,‘,’,";;_.',‘i_ -
IR RIS
4)  Simplify the following:
3) X xx? b) 10y* + 5y c) m’ d) 2%
5)  Write 5% as a fraction.
6)  Evaluate the following without using a calculator:
3 \* 1 2 o i
a) () b) 16} c) 83 d) 364
7)  Multiply out the brackets and simplify your answers where possible.
a) (x+4)(x-6) b) (x+5) c) 2x-1)x+3) d (x+ )x-4)(x+5)
8)  Factorise the following:
a) 5x+20 b) 3a + 12ab 0).x*—4 d) 9x*-36 e) x2-5
_\llllll\ll\ll\lllI\IIHIIHIII_/_
SUI"dS = This topic is covered on p12-13. -
EARA R AR R RN A R AR R NN AR AR R A
9)  Simplify the following:
=T ) /30 = [ ,
a) J3x/2 b) (/5) o = d /12+2/3 e) (1+/7)
10) Rationalise the denominators of the following:
3 /5 2 [2
a) = b) —= c d
'z V) ' 3+ 76 V=18
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Solving Equations and Rearranging Formulas Z You'l find these on p14-15.
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11) Solve the following:

a) 5x-2=8 b) 3x—-6)=26c—4) © I3E+FE=x+2 d) 2xix+1)=2x+18
12) Make x the subject of the following formulas:
_ 3 3x+2 & 2 < 3x+1
a) y=mx+c b) y=-5%+ C) y=2xz+1 d y=<-5
SRR NN NAN RN NARR NS
. . = Quadratics are covered —
Quadratic Equations = n Section 3 — p16-2. =
A LNUARRRVARRSRA RN AV
13) Solve the following by factorising:
a) x**-3x+2=0 b) ¥ +6x+5=0 c) 2x*-3x-5=0 d) 3x2-13x=-12
Give your answers to two decimal places. bt Vb —4ac =

The formula is: =
2a =
ey v n®

ALY L

a) ¥+2x-10=0 b) 2x-5x-1=0

15) Solve the following by completing the square. Give your answers as surds.
a) ¥-4x-2=0 b) 2x2+4x-7=0

16) a) Complete the square for x? + 6x + 8.

b) Hence sketch the graph of y = x? + 6x + 8, labelling
the turning point and intercepts with the x-axis.

Algebraic Fractions, Inequalities and Simultaneous Equations

17) Simplify the following: R
15a° b’ 2x%y ) x2-16 = These topics are on p.22-29. =
a) 5a’b b) (4xy)? ) 2—x—20 AR RN R N VAR N RN AN RN AR

18) Simplify the following:
9h*  2a* 2(x-1)> 10 3x2-21x  x(x—7) 3 2x—3
) g X3p b) =5 *Tx-4 ) TX¥2 “Ox+18 d) ¥

x+1 x2

19) Solve the following inequalities:

a) 7x+5<2x b) 2(10-x) >4 c) 2x*+3 <21
d 4x*-92>7 e) xX2-4x+1022x+5

20) Draw a set of axes with the x-axis from =2 to 3 and the y-axis from 0 to 6.
Show on these axes the region that satisfies the following inequalities:

y>3x-1, y<x+3 and y2-‘é+2

21) Solve the following simultaneous equations:
a) 2x+y=2 b) 3x-2y=1 ) y=x*+3 d) 3y=2(x*-3)
x-3y=8 5x-3y=7 y-2x=18 2x-y=2
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Proof and Functions = These topics are covered on p30-33. =

ZA0pinnnenprnnnnnp eyt

22) Prove that the sum of any three consecutive odd numbers is a multiple of 3.

23) Naveen says, “for any integers x and y, xy > y”. Prove that Naveen is wrong.

24) f)=%3> and gv) = x- 3.

a) Evaluate f(4). b) Find fg(x). c) Find f'(x).

Straight Lines and Quadratic Graphs

25) Give the gradient and y-intercept of the line x + 2y = 4.

26) Point A has coordinates (5, 2) and point B has coordinates (2, —4).

; » R . - . ‘\llllllllllllllllll\|lll|l,
a) ﬁ'nd the equation of the I.me passing through points A and B. = Go to p34-37 if you found =
b) Find the exact length of line AB. = these questions tricky =

'“Il'lllllllIIIHIIIIIHH\‘

27) Line A has equation y = 2x + 5.
a) Find the equation of the line parallel to line A which passes through (3, 2).
b) Find the equation of the line perpendicular to line A which passes through (2, 1).

28) Sketch the graph of y = x> — 8x + 15. Label the graph with the coordinates
of the turning point and the points where the graph crosses the axes.

QUL e g
= You can brush up on the skills needed

= for these questions on p38-41. -
AR RN AR R RN AU AR RN R RAR RN

Harder Graphs and Graph Transformations

AEA

29) Sketch the following graphs:
1 1
a) y=x3 b) y=— €) p=—rt
2 % F (4, 128)
30) The graph on the right shows how the number of fish (F)
living in a river changes over time. The equation of the
graph is F = mn' where t is the number of years and m
and n are positive constants. Find the values of m and n.
31) Find the equation of the tangent _-/8
to x? + y2 = 25 at the point (3, 4). viveand
Give your answer in the form ax + by + ¢ = 0. y

32) flx) =x% For parts a) to c) below, sketch the graphs of y = f(x) and the given transformation.
a) y=fx)+3 b) y=flx+3) c) y=-lx)
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Trlgonometry and Vectors — These topics are in Section 6 — p42-50. =
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33) Find the unknowns in each of these triangles. Give your answers to 1 decimal place.

o 3.6 o

O

o
in
~

8cm
»°

s

A0S0
4 cm
35) ABCD is the parallelogram shown on the right. B P

M, N, P and Q are the midpoints of the sides.
AB =aand BC=b.

Find the following vectors in terms of a and b. N Q
a) AC b) DQ c) CM
dQF e MB NPA A M D

B

36) The diagram shows triangle ABC.
M is the midpoint of AC and N is the midpoint of BC. )
AM = 3a-b and NC = 2(a - b). 2@-b)
Show that AB and MN are parallel.

A C
3a- b M
= X A\lHll\IlIIll!lllllll\\llllllllf
Sampling and Histograms ~ You'll find these topics on p51-53. -
N RN RN R R AN NAR RN R AR AR NN R

37) Describe how a simple random sample of size 20 can be selected from a population of 200.

38) The weights of the chocolate bars in a shop storeroom
are shown in the table and histogram below.

a) Use the information in the table and the
histogram to label the vertical axis. i

......................

b) Use the histogram to complete the table, ‘g.‘ i |
c) Use the table to add the missing bar to the histogram. %é _____________________
Weight (w, in grams) Frequency ?-;
0<ws< 100 50 = [
100 <w< 150 100 | |
150 < w < 200 150 i
200 < w < 250 0 50 100 150 200 250

Weight (g)
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Averages and Cumulative Frequency = Averages are covered on p.54-55. =

OOV PN e i s
39) Find the mean, median and mode(s) of these numbers:

5 3 -2 0 -3 2 1 1 R 2 6 11 1
40) The table shows the journey times between
home and school for 60 students. Time (m minutes) Frequency
a) Write down the modal class. 5<m<10 4
b) Which group contains the median? 10<m<15 25
c) Estimate the mean value, 15<m<20 18
d) Draw a cumulative frequency graph 20<m<25 8
for the data in the table. 25 <m < 30 5

41) Using this cumulative frequency graph, find the:
y a) median

4
100 :
b) lower quartile
g 80 ¢) upper quartile
g d) interquartile range
&£ 60
z
% 40 AUCEETC T e b v n e
£ = You can learn about cumulative frequency on p.56. —
3 ZULLOVEO i g S
20
90 100 110 120 130 140 lS()wr
— N NN N A WAV AR AR RN N IR N AAN T
PrObabllltY and Tree Dlagl’ams = You can learn about these topics on p57-60. =
AN S

42) Lewis asked 50 people if they like mashed potatoes (M) and roast potatoes (R).
The Venn diagram shows the results. €

A person is chosen at random.
Find the probability that they:

a) like mashed potatoes
b) like neither mashed nor roast potatoes

C <
-

c) like both types of potatoes
d) don't like roast potatoes 2
e) don't like mashed potatoes

43) Mona’s purse contains two £5 notes, four £10 notes and three £20 notes.
It also contains five 20p coins, four 50p coins and three £1 coins.

a) Mona picks one note and one coin at random from her purse.
Find the probability that she picks a £5 note and a 20p coin.

b) Mona picks two coins at random without replacement. Use a tree diagram
to find the probability she picks a 50p coin and a £1 coin.
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Sample Diagnostic Test - Answers

1 4,-10, 205 and 0 are integers. 11a) x=2
i 13 ) by x=10
2 59, £,-6 V4 ,13.978 and 2.1 are rational. c) x=-5
= and 7 are irrational. d)x=-30rx=3
Y
2 ]2(]) X ==
3 a) 1% m
1. i S5y—2
b) 4 0) x= =73
11 c) x=% oL
C) 12 \‘ 2:
51 i 23 T
d) 35 (l) Xi= v—3
4 a) x’
b) 2y?2 13a) x=2o0rx=1
c) l. b)x=-5o0rx=-1
d) 32n'0 c)x=250rx=-1
1 d x= %or_\' =3
5 1 ,
25 142) x=2.32 orx=-4.32
39 b) x=2.69 orx=-0.19
6 a) 16 eiger.s il P
b) 4 ]5:]).\=-+y()7;)f.\=-—\() .
c) 4 b).\-:—l«»T;or.\':—l—\—z
d) L 16a) ¥ +6x+8=Kx+3/-1
6 b) v
7 a)x—-2x—-24
b) x> + 10x + 25
c) 2x2 + 5x—3
d) ¥ +2x%2-19x-20 =1 20 1 ..
8 a) 5(x+4) -3, -1)
b) 3a(l + 4b) 1
17a) 3ab’
c) x+2)x—-2) 1
b) By
d) 9x + 2)(x-2) c) x—4
, 2 x—5
e) (x+y5)(x-5) 18a) 6ab
o x—1
9 a) V6 b) 45—
b) 5 c) 27
c) v5 d) 5x°—x—3
d) 43 xx+1)
e) 8+2¢‘7 19a) x < -1
b) x<8
3\/2 c)-3<x<3
10a) 2 dx<-2o0rx=2
P gy i 5%
J10 e)x<lorxz5
b) i
6 2\/()
€) ——
9§
d) V2 ~4¢10
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c)
21a)x=2,y=-2
b)x=11,y=16
c)x=-3,y=120rx=5,y=28
dx=0,y=—2o0rx=3,y=4
22  Take three consecutive odd numbers:
2n+1,2n + 3 and 2n + 5, where n is an integer.
2n+1+2n+3+2n+5=6n+9=32n+3)
The sum of three consecutive odd numbers can be
written as 3x, where x = 2n + 3. 30
Therefore it is a multiple of 3. 31
23 Eg letx=3andy=-1. Soxy=-3=xy<y. 5
So Naveen is wrong. 32a)
24a) 3
b) fgtn) = 32
c) fF'x)=3x-5
25 Gradient = -0.5, y-intercept = 2
26a) y=2x-8
b) 3v5
L b)
27a) y=2x-4
b) y= —;—x +2
28 .
(, 1.‘,)\
[9)
(3,0) (5,0)
X
,-1)
29a)
y
y=x'
33
x
) 34

m=8,n=2

3x+4y-25=0

y=fx) +3

y=fx)

3,0

(1 x

y y = fx)

y = —fx)

a=45cm,b=124cm, 6 =28.6°,
c=83cm,d=6.7cm

a=3.8cm,b=403°c=7.2cm,d=62.7°
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35

36

37

aa+b

b) %a

) -a-5b
L. L

d 5a-5b

e) a- 17b

f) -a- ]?b
AB=2(3a—b)-2(2(a-b)

=6a-2b—-4a+4b=2a+2b=2(a+b)

MN=3a-b-2(@@-b)=3a-b-2a+2b=a+b
AB =2MN = AB and MN are parallel.
First assign a unique number between 1 and 200 to

every member of the population. Then create a list of
20 random numbers between 1 and 200. Finally, match
the random numbers to members of the population.

38a) See histogram in part c).

» Weight (w, in grams) | Frequency
0<w< 100 50
100 < w < 150 100
150 < w < 200 150
200 < w < 250 90
c)
1 $
z
i’ 8
£
1

0 50 100 150 200 250
Weight (g)

39 mean =2, median=2, mode =1 and 2
40a) 10<m=<15

b) 15<m<20
c) 16.25 minutes
d) = )
L]
= EEE A
R |
40 et :
A
/
gzc
.
T
5 10 . l:S 20 25 30
Time (manutes)

41a) 120
b) 110
c) 130
d) 20

42a) % (or 0.7)
1

b) 35 (or 0.04)

0 23 (oro.66)

d) 22—5 (or 0.08)

=
0

(or 0.3)

e)

-—

43a) 5%
b)

i o —
Probability of a 50p coin and a £1 coin =53
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Regquired Skills

Skill Pages from "Head | SparxMaths A-Level Revision website
Start to A-Level | Tasks
Maths”
Number
Types of number 6
Fractions 7
Basic Algebra
Laws of indices 8-9 U662 Topic 02 - Indices
Multiplying out brackets 10 U768, U606 Topic 05 - Algebra
Factorising 1
Surds 12-13 U499, U707, Topic 03 - Surds
U281
Solving equations 14
Rearranging formulae 15 U181 U191 Topic 01 - Rearranging

Formulae

Quadratic Equations

Factorising quadratics 16-17 U178, U858 Topic 04 - Solving

U228 Quadratics by Factorisation
The quadratic formula 18 U665 U150
Completing the square 19-21 U589 Topic 06 - Completing the

Square

More Algebra

Algebraic fractions 22 U437 U685 U457| Topic 04 - Solving
U824 U960 Quadratics by Factorisation
Topic 10 - Algebraic
Fractions
Inequalities 24 U759 U133 Topic 07 - Inequalities
Graphical inequalities 26 U747
Simultaneous equations 28 U760 U757
Proof 30 U582
Functions 32 U996 U448
6raphs
Straight lines 34 U315 U477 U848 | Topic 08 - Straight Lines
U669 U377
Parallel and perpendicular 36 U898 Topic 09 - Further Straight
lines Lines
Quadratic graphs 37 U769 U601
Harder graphs 38 U980 U229 U593
U567
Graph transformations 40 U455

Trigonometry and Vectors

Trigonometry - sin, cos, tan 42 U283 U545 U170
Trigonometry - graphs 44

The sine and cosine rules 47 U952 U591
Vectors 49 U781
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https://alevelmathsrevision.com/downloads/bridging-the-gap/Topic%2002%20-%20Indices.pdf
https://alevelmathsrevision.com/downloads/bridging-the-gap/Topic%2005%20-%20Algebra.pdf
https://alevelmathsrevision.com/downloads/bridging-the-gap/Topic%2003%20-%20Surds.pdf
https://alevelmathsrevision.com/downloads/bridging-the-gap/Topic%2001%20-%20Rearranging%20Formulae.pdf
https://alevelmathsrevision.com/downloads/bridging-the-gap/Topic%2001%20-%20Rearranging%20Formulae.pdf
https://alevelmathsrevision.com/downloads/bridging-the-gap/Topic%2004%20-%20Factorising%20Quadratics.pdf
https://alevelmathsrevision.com/downloads/bridging-the-gap/Topic%2004%20-%20Factorising%20Quadratics.pdf
https://alevelmathsrevision.com/downloads/bridging-the-gap/Topic%2006%20-%20Completing%20The%20Square.pdf
https://alevelmathsrevision.com/downloads/bridging-the-gap/Topic%2006%20-%20Completing%20The%20Square.pdf
https://alevelmathsrevision.com/downloads/bridging-the-gap/Topic%2004%20-%20Factorising%20Quadratics.pdf
https://alevelmathsrevision.com/downloads/bridging-the-gap/Topic%2004%20-%20Factorising%20Quadratics.pdf
https://alevelmathsrevision.com/downloads/bridging-the-gap/Topic%2010%20-%20Algebraic%20Fractions%20and%20Cancelling.pdf
https://alevelmathsrevision.com/downloads/bridging-the-gap/Topic%2010%20-%20Algebraic%20Fractions%20and%20Cancelling.pdf
https://alevelmathsrevision.com/downloads/bridging-the-gap/Topic%2007%20-%20Inequalities.pdf
https://alevelmathsrevision.com/downloads/bridging-the-gap/Topic%2008%20-%20Straight%20Lines.pdf
https://alevelmathsrevision.com/downloads/bridging-the-gap/Topic%2009%20-%20Further%20Straight%20Lines.pdf
https://alevelmathsrevision.com/downloads/bridging-the-gap/Topic%2009%20-%20Further%20Straight%20Lines.pdf

Statistics and Probability

Sampling 51 U162

Data basics 52 U312

Histograms 53 U983 U814
Averages 54 U717

Cumulative frequency 56 U182 U642
Probability 57 U476 U699

Laws of probability 59 U683

Tree diagrams 60 U558 U729 U806
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