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Instructions

¢ Use black ink or black ball-point pen. Draw diagrams in pencil.

« Fill in the boxes at the top of this page.

* Answer all questions.

* You must answer the questions in the spaces provided. Do not write
outside the box around each page or on blank pages.

* Do all rough work in this book. Cross through any work that you do
not want to be marked.

* In all calculations, show clearly how you work out your answer.

Information

* The marks for questions are shown in brackets.

e The maximum mark for this paper is 105.

* You may ask for more answer paper, graph paper and tracing paper.
These must be tagged securely to this answer book.

e The use of a calculator is expected but calculators with a facility for
symbolic algebra must not be used.
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Formulae Sheet

Volume of sphere = 43

3

Surface area of sphere = 4mr?

Volume of cone = %nrzh N
!
Curved surface area of cone = mr/ h
e kL4
In any triangle ABC C
Area of triangle = %ab sinC & a
a b c % & B

Sine rule

sin A - sin B ~sinC
Cosine rule a2 =b2 + 2 - 2bccos A

b2 4+¢2 g2
2bc

cosA =
The Quadratic Equation

The solutions of ax? + bx 4+ ¢ = 0, where a # 0, are given by

—b+ /(b2 - 4ac)
2a

X =

Trigonometric Identities

~sin@
tanf = 0

sin? 6 + cos? 6 = 1

I
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3
Answer all questions in the spaces provided.
1 A circle, centre (0, 0), has circumference 12n
Work out the equation of the circle.
[2 marks]
C:ad
BT 0 53 A0t .3
............ 2oz teks o oyl
.......... e IS L
2 r S 2
Answer ......... = . . v L’ ............................
2 azbre=5:3:2
Work out da—c:3b
Give your answer in its simplest form.
[2 marks]
................... LCt_\PfHJ‘"?C
______________ o 143 Wt S 1 O
................................ X IR s I,
O SO O
Answer 1 ............... ) .......
o - Turn over p

e
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Do not write
oulside the

4 box
The distance between the points (2, 5p) and (2, —10) is 30 units.
Work out the two possible values of p.
[3 marks]
. 0,
A (2,5)
3 X
(%, ~10)
ks (?‘JL;-P\ @
W).sp.=(-10) =3 o (D.710-5p =20
............ P X0 2 B0 i 2R D3O X3P
S-S = 2O is— TN <.Sp...
.............. .. S - -T2 - N
ANSWET........co....... L* ................ =T -? ...........

0 &4 P/Jun15/8360/2



Do not write
5 outside the
box

4 The first term of a sequenceis 1-a
The term-to-term rule of a sequence is

add 2a  then  multiply by 3

4 (a) Show that the second term is 3+3a
[1 mark]
...................... [("‘*\‘*Qu e r—————
...................... ["*C\ T T SO SO0 .- W
4 (b) The third term is 16
Work out the value of a.
[3 marks]

N = Y2 S S
R - S L
g |
ANSWEY icvnmnmnesmsss /’ '; .........................................

Turn over p
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6
A straight line L
is parallel to the straight line y =1 — 2x
passes through (3, —1)
On the grid below, draw the straight line L for values of x from -3 to 3.
[4 marks]
.............................. GO A W,
....................... A Eudh L eemes T 2D
VA
T e T
| B | B 711 {7 ; 1] i - H
N - 104 5= a
1 NG | 1
\\\‘ —1] 1\ il | ]
. \\ - i N =
N — 8 .
1 )\C E 1 1] [ ‘ 1
] AEmEN N . ‘ £
: _ N7 e
~ ‘. - |
1 ] I N o . [T | 1
[~ N, s I
u | A TN O EEEEE ]
1] =] | 11 (L4 }5‘\_ [ , I | N
T __E;____p"*:»;,\ ]
4 \\ |
- 5 I R T m m
I . I +H |_, - _\_\ - 1
T 3n u ] T
B I i f =1 5 5 ISR 1‘ i - il i —t 1
E SHH .
T | n s =
HEEEENEER il B [ 1 1]
' [
mun T | ST
B g 11 | |
EEE R T ! i T
=z Eeam N
S e O pLN B >
Fl ‘ i _1 H J
i | u 1
H § 1 - 1
| | __‘2____ s . =
A ENEESEEmmEmmEmEEmmEEmEasuEpNE EEENMEEEREAE EEEREREREREEE
EEEEN T =3 IREENNEEEE emss
| E RS EEeEaaEEaEaEemas aaamaaanaEsn |
EEE i ﬁ,,“‘_‘}, NN |
. 588 5 | I ‘ ; - EEEENEEE EEE -
I |
_ +-5 : :
. il il EEEEE [ I | | o
HAHHHT HH AR A A

L

P/Jun15/8360/2

Do not write
outside the
box



Do not write

7 outs;zithe
15x8 — 18x7
6 Write Bﬁ‘gzi in the form ax” — nx? where a and n are integers.
X
[2 marks]
> 1 ~ & s '
T & S N S A = et - 1= S
............................... 1O OOV OUOPO
2.6 _ .3
7 y=5x 8x

Work out the rate of change of y with respect to x when x = —1

[3 marks]

d i 5
............ L A S
TSN U0 Y Shoo = | R
........................................................ g ——
...... wku\)k.=-\—3/‘)'k‘l+ =L S-‘?-Lk[*‘l]\

- - S ) 9

e e
o7
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8 (a) f(x) = x4
The domain of f(x) is x > 2
Work out the range of f(x) . =
[1 mark]
......................................... P S
Answer ................ gll)b’”" ...................................

8 (b) g(x) =x% -1

The domain of g(x) is -2 <x<3 I /
A ;

Work out the range of g(x).
-2 \l{ E [2 marks]
Hif,\'lc)'t' whan 2023

8 (c) h(x) =5x-3
The range of h{x) is —2 < h(x) < 1

Work out the domain of h(x).

O 59223322 D Sx 2 B2
........ S B b e—— = M
........... NS -~ - SO T,

il 4
Answer 5 £ L & 5

e
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9
9 (a) Solve 6(2y-3)—-10=2y
[3 marks]
.................... 123—\9-10':2\3
..................... |F2sj“‘2?=-23
Yo - N ©
...................... lojﬁig
O T c. NS
.............................. e
................................ S 20 228,
P s 03 N
9(b)  Solve W2+ 4 _6
[3 marks]

L

Turn over p
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1 0 box

10

The diagram shows a circle, centre C.
TP is a tangent to the circle at P.

y Not drawn
K accurately
1
%]
T(—4,1)
0 g
Work out the value of ¢.
= [4 marks]
....... T LS ST N e S
...... Tmsj,z,u\"ﬁ'PKPW‘kulw—db@J'*)
% - -
. DI Crdisnd. ... Y DT 0 S-S B o mmmerassss s EE
................................................... _L
............................ - S SN >SS~ SO
b

(-
L
P/Jun15/8360/2
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11 (a)

11 (b)

Expand and simplify (Bw + 2y)(w — 4y)

[3 marks]
2 .....................................................................................................
........................ 5 W‘\2w3+2wj-3’<32
__________________________ E T el X X S W - VI S,

ANSWET .ottt e e raa e e e e e
N 3 /x 2
Expand and simplify — =+ 3x" -1
x2\3

[3 marks]
..................................... 32C b A
.................................. RO T S S
...................... . et - T TN A

o )Ll ..)c—z

WA

Turn over p
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12
12 The area of the triangle is equal to the area of the square.

All dimensions are in centimetres.
Not drawn
accurately

¥
30°
X x
Write y in terms of x.
' [2 marks]

e
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Do not write
13

outside the
box
13 The diagram shows a circle, centre P, and a straight line passing through points P
and Q.
Q lies on the y-axis and on the circumference of the circle.
The equation of the circle is (x—3)2+y2=25
¥y Not drawn
accurately
L
Q
b
5
ol » P [
Work out the equation of the straight line through P and Q.
Give your answer in the form ax + by + ¢ =0 where a, b and ¢ are integers.
[4 marks]
zp[ = ceakre (3 0)
6

i

P/Jun15/8360/2



Do not write

14 outs;gi the
14 PQR is a straight line.
PQ:QRis 2:3
Not drawn
accurately
YA R(a, 7)
r
Q(6, 9b) 1-4
ob
P(3, b)
3 b: 5
\.‘ ,q
o e 3
0 e
14 (a) Show that a = 10.5
[2 marks]

L

P/Jun15/8360/2



Do not write
1 5 outside the

box
14 (b) Work out the value of 5.
[3 marks]
ME LN I (6
"’ ........... ?’ b .......... L~ -l"b ..................................................................................
.................. = S 1.~ Y
........ RN E 1 WIS b 3 N
.............. TSI W | S
............... X N
2\
..................... 2 S S
. 4
ANSWET ..o IO e e,
2
15 Use algebra to prove that the value of s il I, is an integer for all
3c2+6 3

values of c.
[3 marks]
........ et e d EASTUASG . Yo

B o 8

Turn over p

WA

P/Jun15/8360/2



16
16 The diagram shows a rectangle with area 9 cm?
Not drawn
accuratel
X cm qCM < d
(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]

.
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17 ABCDEFGH is a cuboid.

P

e
S smess
L)

%
- ~
i ~
S ~
- ~ 5
- - !-—
£ S S o
= ~

4 G i3
Aaﬂ_ B

HB = 34 cm | : éA 8
HD =16 cm \
AD =18 cm

17 (a) Work out the length of AB. A =
ol [3 marks]

ib

17 (b) Work out the angle between HB and ABCD.
A

i
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Do not write
outside the

18 o
18 The sketch shows the quadratic curve  y = 4(x —a)® +b
The curve passes through (0, 10) and (2, 10)
Not drawn
accurately
YA
(0, 10) (2, 10)
o x
18 (a) Give reasons why the value of a is 1.
[2 marks]
e corve M hes oo vediee) liac ey ey
....... 5NN L ST 0T -1 SR —
.................... D Ox2 s )R R
.......................................... LS,

ma B



Do not write
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19 box
18 (b) Work out the value of b. i RS
4= b (a¢ l\ + b [2 marks]
ey o e e = M s A RS
.................. ood0ns b (0 =0\ H b e
10,5 L0 B

ANSWEL ovveieeeeeieeeiieraennen D P

y=px?+qx+r

18 (c) Write the equation of the curve in the form

[2 marks]

.................................... oz bl =) b

.................... g b e T e b

.............. -’gh(af—"-l’c“\’rL

................. A W | T s T N 0.

ATEWOE sciivoidiiiand L2 = 32X o

19 Use the factor theorem to show that  (x — 3) is not a factor of x3-10x-3
[2 marks]
......... Do) 2 262 20020 2 D

- - 5 .

o) 2 (B 20000 2B
cTOTP T WO Y = Tt St S,

-b ¥ 0

e -3 m AT & Gouks

Turn over p

n-
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20 =
20 (a) The transformation matrix P represents a 90° anti-clockwise rotation about the origin.
Describe fully the single transformation represented by the matrix p3
[2 marks]
>
..... P oz B cepecked 3 Bimed
............................................. =2 Reberion  270°  aabin clocknge
550-*" ..... M eri9iM e
20 (b) The transformation matrix Q is [ g} _01 ]
2 . . -1 0
The transformation matrix R is [ 0 1 ]
Describe fully the single transformation represented by the matrix QR.
: i [2 marks]
A lo
|
C i
i O ) ’_"\ f O _
o) -\ " SO |
‘ S —~——(
A\
A
Le— b‘
.................. Qf«hhm\?okbcrfc’o\
2 0 P/Jun15/8360/2
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21 o
21 A cubic curve has
a maximum point at A (-4, 10}
a minimum point at B (2, —26)
The tangent to the curve at A and the normal to the curve at B intersect at point C.
Work out the area of triangle ABC.
You may sketch a diagram to help you.
[3 marks]
()9} Yp
CH b ® /
0 "X
3%
&/ (z,-26)
..... I L O e 0 20 OO
................ 2 P e - S - OO
................ Uesght 200 222b 2 30 e
..................................... Arerz. b2 b 2 0P
A
ANSwWer........cceeeevvinnnn, [O’-f ......................... square units .
LT - o
21 P/Jun15/8360/2
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22 A quadratic sequence starts
302 600 894 1184
22 (a) Work out an expression for the nth term.
[3 marks]
Answer ......... 2n+?>okn .........................
22 (b) A term in the sequence has value 0
Find the position of this term.
[2 marks]
.................... 2 A S -1 ZL N« S,
LA, 2 i
st S S . T N T & DO
...................... ST €0 Wt 30 B - © S,
/ v
...................................................... n-
e 182
BOSWET s (S2ad ) Posikion .
P/Jun15/8360/2
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23

The continuous curve y = f(x) has exactly two stationary points.

P is a maximum point when x =g

Q is a stationary point of inflection when x = b
a<b

Which of these is correct?

Tick one box only.

d
When a <x < b, d—y is positive
X

and

when x > b, dy is positive
dx

When a <x < b, j_y is positive
X

and

when x > b, dy is negative
dx

When a <x < b, j_y is negative
X

and

when x > b, gy is positive
dx

When a <x < b, gl is negative
X

and i

when x > b, 4 is negative
dx

2 3

[1 mark]

Turn over p
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24 a? <4 and a+2b=8

Work out the range of possible values of b.
Give your answer as an inequality.

[4 marks]
B =2 2.8 LA
..... I@,a:-3a+?_b;g
.............................................. '9*-J+25_9
.............................................. D 2O 2 b2
B/ SO~ S A N = LT N - S
............................................ A0y T S XS - S
.................................................................... lb~5
......................................................................... b . =3

mm -

P/Jun15/8360/2
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25 Work out the values of x between 0° and 360° for which
25c08x =9
Give your answers to 1 decimal place.
[4 marks]
........................................... €05.69).5...
............................................ LtD>(>°\‘
T - SOOI
& s . B | 3
S 4 -3 .3 NS = S G woslxls. = 73 .
N xozocos (B 2z cast (=75
T 53 i3° = 198.97%°%
1257
v /
. I QDU;;H)
N[
}bb - 5 = 12k 81
Lz 5313° - 2mow 533 -
= »06.61° Xz 30 - (%8
T 233 30
e P 4 " o
Answer g$l) ..... DOE'qJ ...... llbq 233'

AN

IRl

Turn over p
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26 A cone has base radius  cm and slant height / cm
A hemisphere has radius » cm
[cm
26 (a) The curved surface area of the cone equals the curved surface area of the

hemisphere.

Show that [ = 2r

vk = Zv?
L~ I“fz e 2!'2
e Aoz 20

i
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27

%nr3(a + vb) om?

e

26 (b) The cone has vertical height Acm

Show that the volume of the shape can be written as

where a and b are integers.

The cone and hemisphere are joined to make the shape shown below.

2 2

[4 marks]

Turn over p
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— N .
27 Work out the values of a when
24° _ 84 , 16
Do not use trial and improvement.
You must show your working.
[4 marks]
....... T T D
BIEWBE .nusnccsunsomevmonsssmmm s o i 5558 mommmsmmomce
END OF QUESTIONS
Copyright © 2015 AQA and its licensors. All rights reserved.
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