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Materials For Examiner's Use
e You must have the AQA Formulae for A-level Mathematics booklet.
¢ You should have a graphical or scientific calculator that meets the Question Mark
requirements of the specification. 1
Instructions 2
e Use black ink or black ball-point pen. Pencil should only be used for drawing. 3
o Fill in the boxes at the top of this page.
o Answer all questions. 4
o You must answer each question in the space provided for that question. 5
If you require extra space, use an AQA supplementary answer book; do not
use the space provided for a different question. 6
e Show all necessary working; otherwise marks for method may be lost. 7
o Do all rough work in this book. Cross through any work that you do not want
to be marked. 8
Information 9
o The marks for questions are shown in brackets. 10
e The maximum mark for this paper is 80. 11
Advice 12
o Unless stated otherwise, you may quote formulae, without proof, from the 13
booklet.
o You do not necessarily need to use all the space provided. 14
15
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Section A

Answer all questions in the spaces provided. }
1

1 State the number of solutions to the equation tan460 = 1 for 0° < 0 < 180°

Circle your answer.
[1 mark]
1 PeONE D

|
|
{
i
l
l
|
|
2 Dan believes that “
for every positive integer n, at least one of 2% — 1 and 2" + 1 is prime. j
Which value of n shown below is a counter example to Dan’s belief? :
Circle your answer. ;
[1 mark] |
n=3 n=4 n=>5 ‘
{
!
!
\
1
|
1
|
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3

e il - Fiia = i "§ - eogy 3 3 = N S i S Gl i 1 Do not write
{ 3 It is given that (x + 1) and (x — 3) are two factors of f(x), where o
i f(x)=px3~3x2—&r+q :

|
. 3 (a) Find the values of p and q. 1
S\l\o© [3 marks]
==l 15 & Souarhon OF #—L*] =0 \ ko
Ly pLi-3t)toj) v g =0 23(q+5) = S1-9 |
=1 -p-3 +24q =0 lq-q_+\3s=5\-%!
|
= $=9+5 @ 28q, = -84 f
x =3 'S o\SO  Go Selunan (1 £ =0 \f\, = ’ﬂ [

T FV‘P‘ 232\ -k3)+q =0

sub. bace nve( |

=1 QR—P-Q,’.\.-’L\\- ¥qQ =0

\?-;-3-\-5 = 2

=1 " A¥p = S T@)

' 3(b) Fully factorise f(x).

b I -_—.')_1}—31-"—%x. -3

[2 marks] :

() (-3) = x*-2x-3

(2e+\ )02 =1c-3) = 2 Sux et -2x -bx -

= 2x®-3x*-3%x-3

(e 1)(e-3)(Zx+\)

Al

Turn over p
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fr—— Bl s R e T =55 e~ ~| Do not write
\/g outs‘l;;r.:r the
4 Show that ———— can be expressed in the form m+/n + n\/m, where m and n are
-3 P v+ nym
integers.

|

Fully justify your answer. !

[4 marks]

E w \]—3 ‘\-\T?. o= J\-% ‘\'\T\“L — 35-7- +1\Y3
N3-V1T  J3 2 3 -1

i

|

|

|

i

J

[

|

|

1

l

i

|
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utside the
5 (a) Sketch the curve y = g(x) where oo
g() = (x +2)(x - 1)2
u 3 marks
Yy [ 1
N
5 "\\\ "“
\\4 /’
\
\

/ I

e e ?

=3 | 5

f
5 (b) Hence, solve g(x) <0
[2 marks] |
HE+L
xX =\

Turn over p

]
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6 (a) (i) Show that cosf =% is one solution of the equation

6sin?0 +5cos0 =7

Sin@ = \-00s0

[2 marks] |

= 6b(1- 3*@) +Swse =F

Sjelo-= bt uxEd B 3 =0

= buiy*0-5Sc@+\ =0

=1 (Lesse-N\(2usv® -\ =0

SO ont Sclusion k& 22U -\ =0

= w8 =V

6 (a) (ii) Find all the values of 6 that solve the equation
6sin?6 +5co0s 6 =7
for 0°< 0 < 360°

Give your answers to the nearest degree.

Sowmons » G030 =14 aad cove = V3

J
[2 marks] |
l

©D°, 300°

(@)
il

e = 30-5° 28%%5°

U
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e — — —_— . T 1 2] Donotiwrite
outside the

6 (b) Hence, find all the solutions of the equation w box

6sin?20 + 5co0s20 =7
for 0° < 0 < 360°

Give your answers to the nearest degree.
[2 marks]

e = 30', 35St \90" Wy} s’
.2\001 2\5‘1‘5°} 240 1 LY 5%

Turn over for the next question

|

‘
|
|

Turn over p

()
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l
@+3)*+(@2-3y)*>32 ‘

Fully justify your answer. ‘
[6 marks]

( i -\—33\* by oW tsun Wiy & bﬁl"ﬁ@nﬂl 42 x (g2

|

: |
H2y)" f

|

l 7 Given that y € R, prove that
I
\
I

= (b+ Y6y + 26y + WY 2oyt + B1y"

i
(L -24) " = 2%+ w2 v -3g) 4 6w P XU3g)t s bxanl3y
A -H-—H-—‘A{'Zj\w 4
= Vb -y +2\0y" -216g> ¥ 80y "

so (L+3y)* +(2-39)"
= 32+ 83297+ \ory®
Y1 %0 ond 4* 0 VY
29 s o (-2 e,

IR

b

k

b
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Prove that the curve with equation
p=2x545x*+10x3 -8

has only one stationary point, stating its coordinates.

d%x = Jlox*+ 20%x*® +20x*

(
[6 marks]

ko &B/M_—_o =) 10x% +20x*+30x" =0

=7 10x*(x*+22 +3) =0

=] % =0 o X*+rlex+r3I =0

XE+2Lx+D =0 hHas no read ¥Yoores

os bi-koac= 4-\L=-9

Tharefore Tiha ony S«\-od-\cmo.«rj ec\r\-\- & Ok X=0,\3='8

(0,-2)

Turn over for the next question

N

|
|
|
I
1
Turn over p
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9 (a)

10

A curve cuts the x-axis at (2, 0) and has gradient function

dy 24

dx x3

Find the equation of the curve.

% Ao 51\»1:3 ="

+ C

Do not write
outside the
box

[4 marks] |
i

{ T,
-12(8) ¢ =0

-2Lx Yy +Cc =

C=e3

T IR Ty

s

T

L
R
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11
‘} 9 (b) Show that the perpendicular bisector of the line joining A(—2, 8) to B(—6, —4) is the
1 normal to the curve at (2, 0)
‘ [6 marks]
; H\deoﬁ\-\— of AR = (—\-\-,7.\ |
|
| Gradient ot AB = [-L%) = 2 =3
i -2 -(-b) Y
\
Gradirnt oF  prgrndiadar biseck oY = 7 /3

< !
Equaxieon: Y-8 = —Ugl % *r'].‘.\
=1 Yy :~‘/3)C. +Z<3

Sdb A =23 L M B “lgy+ ¥y =0

-" ec’\%M 'Lhrcush (7—] 0\

Gradient ©F 5 = - %} +3 o L’LJO\ - |
S |

5 %— =3, %0 nowmad Jradant = 3. 1

[

F=

N e ?W‘Ptndtmkcu biseaor s thne ncvmad.,

|
|

Turn over p

i

Jun19/7356/1

Do not write
outside the
box




12

10 On 18 March 2019 there were 12 hours of daylight in Inverness.
On 16 June 2019, 90 days later, there will be 18 hours of daylight in Inverness.

Jude decides to model the number of hours of daylight in Inverness, N, by the i
formula

N =4+ Bsint®
where ¢ is the number of days after 18 March 2019. 1
i

‘ 10 (a) (i) State the value that Jude should use for 4. ‘
[1 mark] |

& =12

10 (a) (ii) State the value that Jude should use for B. ‘
[1 mark]

B =06

|

!
10 (a) (iii) Using Jude’s model, calculate the number of hours of daylight in Inverness on

15 May 2019, 58 days after 18 March 2019. '

[1 mark] |

N = \2% bsind% = 13\ heuwrs

|

R
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10 (a) (iv) Using Jude's model, find how many days during 2019 will have at least 17.4 hours of .

daylight in Inverness.
[4 marks] ’

B b SRR EEine

=1 S\nt = 6.9
E = 4y
E= o

—TSB ¢%5J

10 (a) (v) Explain why Jude’'s model will become inaccurate for 2020 and future years. ;
[1 mark] |

Jude's Modal WUk reprak  &ERe o0 doys,

buk @ gax nhas 365 day e e

10 (b) Anisa decides to model the number of hours of daylight in Inverness with the formula
- 360\, ‘
N=A+BS|n(ﬁt> i
Explain why Anisa’s model is better than Jude’s model. \
[1 mark] |
Anisa'S model wWak reeeod W Re 35S days >
240 (
OKAL & MO TE S es |
l
\
l
Turn over >

i
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Answer all questions in the spaces provided.

1 A ball moves in a straight line and passes through two fixed points, A and B, which
are 0.5m apart.

The ball is moving with a constant acceleration of 0.39ms~2 in the direction AB.
The speed of the ball at Ais 1.9ms™!

|
|
Find the speed of the ball at B. ‘
|
Circle your answer. I

32ms ! 38ms! 4ms1 ‘

12 A particle P, of mass m kilograms, is attached to one end of a light inextensible string.
The other end of this string is held at a fixed position, O. |
P hangs freely, in equilibrium, vertically below O.

Identify the statement below that correctly describes the tension, 7" newtons, in the
string as m varies.

|
Tick (v/) one box. |
[1 mark] |

T varies along the string, with its greatest value at O

MR SRR S RN RN S R06 Sl M STt 18 PR b A AR bbbl e Bl LB L Gdlliein . Lo el T L) B At TS L 1l o B

T varies along the string, with its greatest value at P

T = 0 because the system is in equilibrium

T is directly proportional to m V4

L

Jun19/7356/1
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13 A car, starting from rest, is driven along a horizontal track. box

The velocity of the car, vms~1, at time ¢ seconds, is modelled by the equation

o W

v=04812 - 002413 for0 <1< 15 1

A ge

13 (a) Find the distance the car travels during the first 10 seconds of its journey.

o [3 marks]
g = fo OUsE -0 024kt Ak
o ‘

= (u\tot" % 0~00(ot‘*]o

oo Bl . AR SS.

b

3 = 01600)°- 0.006 (10}*

g = (00 m

E
!
\
i

13 (b) Find the maximum speed of the car. {

|

Give your answer to three significant figures.
[4 marks]

ou 2
L = 0.-96t -0 0} LL I
& Lok O0:9t-00F2t" =0 |
=1 ti=-O0wovr (0:96:=0:0*2L) =0 }
|
|

T oab. B
Fl.E = m = 3

Jun19/7356/1
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)
p
!
B
B
!
i.
- 13 (c) Deduce the range of values of 7 for which the car is modelled as decelerating.
[2 marks]
Ris \S a8 ak b=
e < . = NS
3 <ER £ RSt pud et =3 s

Turn over for the next question

|
|
l
Turn over p
i

b Shcida T S e P T
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14 Two particles, A and B, lie at rest on a smooth horizontal plane. box

A has position vector ry = (13i — 22j) metres
B has position vector rg = (3i + 2j) metres

14 (a) Calculate the distance between A and B.

!
o= [2 marks] \’
1

Distance = | (13-3)"+ (-22-2)"

= 20 megres

14 (b) Three forces, F4, F5 and F5 are applied to particle A, where
Fq = (—2i + 4j) newtons

F, = (6i — 10j) newtons

Given that A remains at rest, explain why F3 = (—4i + 6j) newtons ‘
[1 mark] |

(-2t +43) + Lo -103) = Wi -6)

: AU Ha
p%) £3=—\+§+‘og fo ensuare Tha  Feed

TS 0-§>?\«Ld o A s O nuproms.

mi

18




line towards A.

i B has a mass of 0.8kg

F = ma

14 (c) (i) Show that the acceleration of B towards A is 16.25ms—2

14 (c) A force of (5i — 12j) newtons, is applied to B, so that B moves, from rest, in a straight |

[2 marks]

[F\ =J51*k\7—\1‘—- i

S 0*% o

= AGa2S ms—“'

Give your answer to two significant figures.

\ 2
S ok

14 (c) (ii) Hence, find the time taken for B to reach A.

[2 marks] |

-9 = Ve ipies i b

.20 = K. PAsEr

=% gL = 99

=1t = '8 seconds

e

Turn over p
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15 (a)

15 (b)

20

A tractor and its driver have a combined mass of m kilograms. }

The tractor is towing a trailer of mass 4m kilograms in a straight line along a horizontal
road. |
The tractor and trailer are connected by a horizontal tow bar, modelled as a light rigid l

rod. ,

|
A driving force of 11 080N and a total resistance force of 160N act on the tractor.

A total resistance force of 600N acts on the trailer.

The tractor and the trailer have an acceleration of 0.8 ms—2

Find m.

[3 marks]

F =MoL
11080 - 160-600 = 0% (4m +m)
(0220 = 4m |
m = 2880 Kg |
!
|
|
;
Find the tension in the tow bar. '
[2 marks] |

T2 600 =02 k%980

T= 885k |

e

Jun19/7356/1
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(c)

21

At the instant the speed of the tractor reaches 18 kmh~" the tow bar breaks.
The total resistance force acting on the trailer remains constant.

Starting from the instant the tow bar breaks, calculate the time taken until the speed
of the trailer reduces to 9kmh~"

[4 marks]
- 600 = 103200 18¥mh ' = 18000 mh™
= -'-'gs'g ms = Smg

So C\Kmh-‘ = 2'SVY\S-‘ E

V= U +0k
25 =5 +(g)¢t
=1 2= L3 sewsnda .

END OF QUESTIONS

Ll

2

i
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