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Edexcel GCSE

Mathematics (Linear)
A* Paper (not for the faint hearted)

Higher Tier

Time: 2 hours

Materials required for examination Items inciuded with question papers
Ruler graduated in centimetres and Nil

millimetres, protractor, compasses,

pen, HB pencil, eraser.

Tracing paper may be used.

Instructions to Candidates

Check that you have the correct brain power required to attempt this question paper.

Answer ALL the questions. Write your answers in the spaces provided in this question paper.
You must NOT phone a friend or ask the audience.

Anything you write on the formulae page will gain NO credit.

If you need more space to complete your answer to any question, write smaller.

Information for Candidates
The marks for individual questions and the parts of questions are shown in round brackets: e.g. (2).
There are 23 questions in this question paper. The total mark for this paper is 110.

e

Calculators must not be used unless the symbol appears

Advice to Candidates

Show all stages in any calculations — A* questions often require you to explain or prove something.
Work steadily through the paper. Do not spend too long on one question.

If you cannot answer a question, leave it, attempt the next one and try not to cry.

Return at the end to those you have left out.

Have a lie down afterwards to help recover.




GCSE A* Questions

Skill: Manipulate expressions containing surds

Question 1

'g;—:_

SN SO
(a) Rationalise NG 5 55 —
>
-
2)
(b)(i) Expand and simplify
(V3 +15)2
Give your answer in the form 7 + mV\5, where »n and m are
integers. - .
(3236 )(T3R 4 32) = 2: 7355+ 63 15
— y o LS e
Pl - IS -WE = % % bls
B O3S
(i1)
y V3 + 415 c
Diagram NOT
accurately drawn
k 3+45
B
ABC is aright-angled triangle. £ is a positive integer.
Find the value of %.
Pytagoms = K+ (3+3B)° = (35 4 JB)°_ vy ()
"’?%é-kff’r%%wﬁ = 1%+ 633
T e =13
et 7! Z = e e,
=958 %358 <5 =2 o= W (5)

- ,§*‘: Lo g :2‘ e b f'gk\\y
7 hex 082 =k as L posihie (Total 7 marks)



GCSE A* Questions

Skill: Solve direct and inverse variation problems

Question 2

The force, F, between two magnets is inversely proportional to the
square of the distance, x, between them.

When x =3, F=4.

(a) Find an expression for F in terms of x.

Bd F=k = k= Fax? ‘ =_ b
o

when =, Foie Has gives ic= kx® = 3k

F=.... e
3)
(b) Calculate F when x = 2.
x=2 =5 F = 38 -3k _q
2% L
S
1)
(c) Calculate x when F = 64.
‘ . & - b o
F= "3—% So F=bk =7 x= = % = %; scmphRed,
o
= g-:pe,?‘ =2k
R
VE = = ()

(Total 6 marks)



GCSE A* Questions

Skill: Calculate the limits of compound measures

Question 3
Elliot did an experiment to find the

value of g m/sz, the acceleration due
to gravity.

He measured the time, T seconds,
that a block took to slide L m down a
smooth slope of angle x°.

2L
He then used the formula g = T2 s x° to calculate an estimate for g.

T'=1.3 correct to 1 decimal place. L = 4.50 correct to 2 decimal
places. x = 30 correct to the nearest integer.

(a) Calculate the lower bound and the upper bound for the value
of g. Give your answers correct to 3 decimal places.

7 = a‘;«mw UL 4255

e e ——————————E— — e e ————— o~ %V%ﬁz“' - igwglﬁ— 6'135% A
‘Ejmu T gn X 25% $n249°5 ?)
W T Mg
Jun = Lrbon o ZrRES 0 qeenF.. = 90622 (Bdp)
T 135 snBL5
A f"ﬁm@x

Lower bound ... 37622 oo

Upper bound ...\ L2 BT,

4)
(b) Use your answers to part (a) to write down the value of gto a
suitable degree of accuracy. Explain your reasoning.
..... A4.2.10mlsk. (LsE). a5 Mis s be. lughest.......
v devd ob accra. fo which bdth | band S ageo
1)

(Total S marks)



GCSE A* Questions

Skill: Solve a pair of simultaneous equations where one is linear
and the other is non-linear

Question 4

Solve the simultaneous equations

X2+ y2 =29 )
y—x=3 (D)
(r) =S 4= =« &3
b y4=xX+3 a (D) => 321 . (i&g\}’l =19
é?;:{?{j%’xﬁfff’i% =5 %% 4 ot a b £ =20
Simple g =5 2x* i by —2LO = O
bhelvive = Xt +3r - =0
%&n&éﬁ’ﬁg => (x-2) (S(if{'i‘;) = 3
golving =5 x =2, -5
Heon sub Hhose valies m @) => 9 =5, —2
Cheidy vadaes icede 10 () 2 2% 4 s* -~ 29

-----------

-5)" + )" = 24

---------------------------------

NS

-------------------

(Total 7 marks)



GCSE A* Questions

Skill: Rearrange more complicated formulae where the subject may

appear twice or as a power
Question 5

_n'+a
n+a

P

Rearrange the formula to make a the subject.

- R )
cress-ranllaplying =) ?(ﬁ«uf} =n_ +a
) 2
&Qﬂ%«zﬁﬁ% = pz\ 4 Pa = 0" + &
%ﬁ%\% tows T4 & == Pa —a = e”}l N or =2 Pa 'ﬂl = a~-Pa
o L 5 o -n" (\-0)
wvoinng fader Lo =7 Q4 (0-) = n*~ P =p fan = &
Lo sobied a = a*-Pn =5 ¥ é’.‘_';“.l = @
?ﬁ&}%ﬂ\j} & e A) =2 {),,,‘ i“‘{)
F”‘“M“@ﬂ _ %
d g @{3 .
-1 4

(Total 4 marks)



GCSE A* Questions

Skill: Simplify algebraic fractions by factorisation and cancellation

Question 6

4x* -9
2x* —5x+3

Simplify

£ i % l 7 L R
- didfetact sguests ot b = (avb)a-b)

e

&
: g ~ (2=es)( 252
apeen ahwt © ity :

exthe iv@b} T e i?;i‘”’%> {:DC“ {)

ev  {(Lxd3)
15 going fo be & F&&W y
A4 Ve dan R = _{l&‘{b Cw&i&% commen kackoe

A

-------------------------------------

(Total 3 marks)



GCSE A* Questions

Skill: Solve a quadratic equation obtained from manipulating
algebraic fractions where the variable appears in the denominator

Question 7

Solve the equation

cos-oud BB =2 F ) & 1(242) = & (a0
3@ chaor C“,ﬁcﬁf@flﬁ
expanding, =) Fx-F 4+ X +2 = kxtibox-B

Gad 2 mbas tabh gz’dﬁ&a@ 472

Suiiges > bt ol -3 2O

f
i

ol sum o —b

o > 2 ad —b
Splithag xlem =7 Lt + 2 —bx -2 =O => 2
rcheising o pacs =y 20 (2 x O - 3(2xt) = O
doisio© 9% =5 (Lx-2)(2x ) =0
&@Mﬁb@gw
I S
cduing =2 XF Tz, T2
!
e

------------------------------

(Total 7 marks)



GCSE A* Questions

Skill: Solve equations using the intersection of two graphs
Question 8

The diagram shows a circle of radius 5 cm, centre the origin.

V4 bl
-
\J
ot = iost_ fonect : -
o .
7 N
N
)
5
i A
i q 1
R |}
. b
Z < i 3 ) FIF A ) X
1 ] i
1 i i
i
\ g 7
5
)
I
7
N,
4 Y
4
T ]

Draw a suitable straight line on the diagram to find estimates of the
solutions to the pair of equations
_Soltutions

End wiesechos

e wkeegt |, gradiek 2
x2+y2=25an y=2x?ﬁ e

XZ k2B y = L B

----------------------------------------------

(Total 3 marks)



GCSE A* Questions

Skill: Identify the equation of a function from its graph, which has
been formed by a transformation on a known function

Question 9

A sketch of the curve y = sin x° for 0 <x <360 is shown below.

Y
4
2.

2

Using the sketch above, or otherwise, find the equation of each of
the following two curves.

1) (ii)

| y 1.

o 90 180 270 360 ¥ 0 9,0 i 270 0 X

) bi‘w}z}ér} m’g«-&fjﬂ sl

14 -1

soax hpaglaked Q07 lefk
-2 -2

Equation y = .....5i.(X. 538, Equation y = .....2430%..........

(Total 2 marks)



GCSE A* Questions

Skill: Transform the graph of a given function
Question 10

The graph of y = f (x) is shown on the grids. P bemrclake | wp
(a) On this grid, sketch the graph of y=1(x) +1

2)

2

(Total 4 marks)



GCSE A* Questions

Skill: Prove algebraic & geometric results with rigorous and logical
mathematical arguments

Question 11

(a) Showthat (2a—172-(Qb-12=4(a-b)a+b-1)

(La-0"= (2b-0" = (2a-) (2a-) = (Lo-02b-1)
expending = ba-la-lasl = (&b*-2b-2b 41)
simphiying = Lot -tb™ ~lea + Kb

fodoeeising 9paS = L (aB)(a-b) ~ & (a-b)
fachoring e double benit = L (a-b)(a+b -1) as  equiced

3

(b) Prove that the difference between the squares of any two odd
numbers is a multiple of 8.
(You may assume that any odd number can be written in the
form 2r — 1, where 7 is an integer).

e Sguots ot Ewe odd purasnss Y con ke 2x( eSsed s

(2a-)" = (b0 bor somt values of acnd b

using (&) Uus s egued ke G a-9Y (g 1 -\ )

woaad b oae evan e Hos = Lox Ruen wxodd = mulbiple of 3 v

Foa uty, o cdd Hos = bew odd x 2ueny = i v
. / N — i v

ik a odd, b oevy Hos = ke < edd xpwn = B .
) ) . ‘ _ FRY ¥
i oa am;i b out GCX&, Hus = Le = @utn xuﬁi‘ié\ <= (3)

Thatfe & 15 alwoys a mulhple ofF 8
Rk (Total 6 marks)



GCSE A* Questions

Skill: Solve real life problems that lead to constructing & solving a
quadratic equation

Question 12

The diagram below shows a 6-sided shape.
All the corners are right angles.
All measurements are given in centimetres.

(3x—2)

‘Diagram NOT accurately drawn

§
i B | Gx=2)
i

The area of the shape is 25 cm?

Show that 6x2 + 17x—39=0

asa ok A = (3x2)(2248) = ba’ +lix 10
242D - b — L A+

i

e oF B

56 Tokxad owtq = &1t N\ Fx ~ile

bk st S green aS 25 em”,

s bxFPirlFa -l =25

(28) = bt &+ Fx ~DA4 = O as egured .

(Total 3 marks)



GCSE A* Questions

Skill: Complete the square to solve problems with quadratics

Question 13

The expression 8x — x2 can be written in the form p—(x- q)z, for all
values of x.

(a) Find the value of p and the value of g.

?}3{; ’“".j::l - - C“Ji?' ~b t) to malie complding He squec €asiers

— [(ﬁlcﬂi—t}l 3 §bj Cﬁmﬁiﬁ\z@ the squoee
§m§%‘ g ke g foem

-

= b - (e

(b) The expression 8x — x? has a maximum value.

. . . L, -, X “Ee
(i) Find the maximum value of 8x — X2 = 16 = (-t
(:?;ﬁ@i s adwass TO,; s b ,s"gfi'ﬁ%mdimﬁ Hos  He best  Hig

ko MIdWSE  yow cdaswe” TS moke b = ©

T ] o

. , a2
S () =0
=7 EAQES =lb

(ii) State the value of x for which this maximum value

occurs.

------------------------------

3

(Total 6 marks)



GCSE A* Questions

Skill: Solve 3-D problems using Pythagoras’ theorem and
trigonometric ratios

Question 14

The diagram represents a cuboid ABCDEFGH

% Diagram NOT
accurately drawn

AB=5cm. BC=7cm. AE =3 cm.

(a) Calculate the length of AG.
Give your answer correct to 3 significant figures.

Pythagees =5 AC = jS 1. Ik

g vingy 1& wepeahitg giwes AG =y T3t = g§ = 900G = i (BsF
~ {3 ’
A, ot 1 S cm
2)
(b) Calculate the size of the angle between AG and the face
ABCD.
Give your answer correct to 1 decimal place.
o . L=
ya TUA gusken = oo T A
e 2 fhan
<~ 1> = w= (’gﬁ) = \9Q-225... =\q°3 acfé’?}
RURUUIONN B U= O °
(2)

(Total 4 marks)



GCSE A* Questions

Skill: Solve related problems using area and volume scale factors

Question 15
Diagram NOT accurately drawn

¥ The diagram shows a model.

The model is a cuboid with a pyramid on top.
10 cm

¢ S5¢cm
5cm

(a) Calculate the volume of the model.

pyreond = Bxh = 5<8"x6 = = = s0 +
cubed = aoe = Sx5 <« {0 = 25C
~oral  volum = BOOm
e 22 cm?3
3)
The model represents a concrete post.
The model is built to a scale 0f 1:30 = scake Fader kK=3C
The surface area of the model is 290 cm2. =5 aa tacker I* needed
Sy fﬂii:;' :%Q?z =900
(b) Calculate the surface area of the post. -

Give your answer in square metres.

2490 <400 = 26I0CG cm*

o 2@‘\ M’L

i VZ g tad = e
e

o o 265N m?2
§ Ol

¥
] i @
S

o (Total 6 marks)

S {0, 000 cm@ = Im

2 S




GCSE A* Questions

Skill: Use circle theorems to prove geometrical results

Question 16

Diagram NOT accurately drawn

S and T are points on a circle, centre O.
PSQ and PTR are tangents to the circle.
- SOR and TOQ are straight lines.

Prove that triangle POT and triangle PRS are congruent.

pPS =070 (kongeds Gom a pot oe &gu&%)
LSPTU same ( shoeed &ﬂ@%é)
LOTR = LPSR=q (fogehs ak Q0% b ke ob arde)

@&@ C@ﬂﬁﬁiﬁfﬁ% Ef?ej M

(Total 3 marks)



GCSE A* Questions

Skill: Solve more complex geometrical problems using vectors

Question 17

Diagram NOT
6a accurately drawn

o 6%
OABC is a parallelogram.
P is the point on AC such that AP = %AC.

04 = 6a. oc = 6¢.

(a) Find the vector op.
Give your answer in terms of a and c.

Ok + AP
%(’i A %(v’é‘)é\ *é«;}

i

N
av

= ba - La +lxe

= 2a e Za ke
3)
The midpoint of CB is M.
(b) Prove that OPM is a straight line. =5 shew et Sm =k ol for some
b vadie
@M = COCx z B o W%Wy’“ ilon &85y i:% = sz

Lo »‘ﬁ(-—bé & b ~‘r{7<:>
C)? = Zadlxke é&"ﬂm i’};‘af{* (o)

= ?)C‘i B é}if &\Ci
s OoMm =3 o

= oM = « QM})M re v )
(Total 5 marks)



GCSE A* Questions

Skill: Solve simple equations where the trigonometric ratio is the
subject

Question 18

Diagram NOT accurately drawn

ABC is aright angled triangle.
D is the point on 4B such that AD = 3DB.

AC = 2DB and angle 4 = 90°.

Show that sin C = -~ where k is an integer.

V20

Write down the value of k.

=y aeed g Q‘"}{_;

B hypdowse = /@ « " usny Pybhageras
L

= 2O

= :‘Z{Qx aS x=20

6‘-@‘3 LA = f;:}-« - Lot - le _ gz_ — L#
. = — =7 =
g Fox NGV
k= S

(Total 4 marks)



GCSE A* Questions

Skill: Use the cyclic properties of the graphs of sine and cosine to

solve problems

Question 19 Va Diagram NOT
) i S —— accurately drawn
» N f?_“,:,hioE
N y=asinx
1 N
4 %
N
£
0 . & X
N~ 99 1807 270° T 360°
~] : X, . 7
N \\ i 4
=cosx°+b 2N »
5 Y = -

The diagram shows part of two graphs.

The equation of one graph is y = a sin x°
The equation of the other graph is y = cos x° + b

(a) Use the graphs to find the value of a and the value of 5.

-----------------------------

(b) Use the graphs to find the values of x in the range 0° <x <
720° when a sin x° = cos x° + b. =5 graphs ialesect
wksedion gk 0% BEOY will alSe wpeat ab T20°
ff‘\%@“ﬁ&mﬂ o I 2 a® | w‘i’?«?&&’ ok ¥k BEO = 5?(&6
X = 2, BE0LSA Y, RO

(¢c) Use the graphs to find the value of a sin x° — (cos x° + b)

Whenx _ 42QO. 5&{\1 m Sourl oy c’\}'%ts{;%i Tﬂ( i'—’&g,"“%’\ bﬁj’w{@*\ Sl

afF WSo-360 = 96°

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

o fom grgh, x=90 gies 2- () =3

2)

@)

2)

(Total 6 marks)



GCSE A* Questions

Skill: Use the sine & cosine rules to solve more complex problems
involving non right-angled triangles

Question 20 Diagram NOT accurately drawn

15¢cm

In triangle ABC, AC =8 cm, BC =15 cm, Angle ACB = 70°.

(a) Calculate the length of 4B.
Give your answer correct to 3 significant figures.

CE e Xt = BLAST D) B 1S O = 206491 .- -

D o= J20b6eq.. = kD8 = e ke {%gﬁ)

........... leobtom
3)
(b) Calculate the size of angle BAC.
Give your answer correct to 1 decimal place.
Sme ke = SNy - RO
(s o
=5y = Sin! (im&é = F%-4l... = G495 ({ag?)
T
//
e Lxack 2l
T — AR °
N (2)

(Total 5 marks)



GCSE A* Questions

Skill: solve problems involving more complex shapes & solids

Question 21

Diagram NOT
accurately drawn

The radius of a sphere is 3 cm.
The radius of the base of a cone is also 3 cm.
The volume of the sphere is 3 times the volume of the cone.

Work out the curved surface area of the cone.
Give your answer as a multiple of 7.

From Commuda sheok, caped et & cong = ol whee ©ovzlius of base

(= Slank Mifj\i‘
cad | I\, 1% a coss- sedion of
o f s i 3 R " . n L i )
v&éiﬁiﬂ\i ok ﬁp@\ﬁ;ﬁ = %“i’é’( = %‘m ~3° = BT b e core.
Veltme of cone = S1dth = %Kk?ﬁﬂq =31th S—O_I\m& e kacw h e
e auk ;f: fo ol vk
ik wen o Foid \;"g?m{ _

= A x Vs — cuved ofa

= = Lk‘

se &{:’irsﬁ wng Pyrhagoras  gad So cuwed aga = el
Ty

= © x3H=5

(Total 7 marks)



GCSE A* Questions

Skill: Estimate statistics from a histogram

Question 22

2004

Detn ok 2 bas = 1O
=3 \sgeet = fehated

J, 9] 5 10 s 15 20 25 30 35 40

Time (seconds)

The histogram shows information about the time it took some

\ children to connect to the internet.
\ None of the children took more than 40 seconds to connect to the

internet.

S o, MW

6 10 children took up to 12. 5\?sec0nds to connect to the internet.

(¢) work out an estimate for the number of children who took 21
seconds or more to connect to the internet.
- oo oF A +oaxact B
= b v {2 4 16 x L

- k2 & B0

= A8 duldin

-------------------------------------

(Total 3 marks)



GCSE A* Questions

Skill: Work out the probabilities of combined events when the

probability of each event changes depending on the outcome of the
previous event

Question 23

5 white socks and 3 black socks are in a drawer.
& ESEE A

Stefan takes out two socks at random.

Work out the probability that Stefan takes out two socks of the
same colour.

pam—

Plivw) = L x &= o
g

56
+
e 2 &
PBR) = 2 x 5 = ¢
P(some cdlow) = b A3 Smplibied
56 2%
1
22

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

(Total 4 marks)



