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Materials For Examiner’s Use
e You must have the AQA Formulae for A-level Mathematics booklet.
e 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.
e Answer all questions. 4
e 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
e Do all rough work in this book. Cross through any work that you do not want
to be marked. 8
9
Information
e The marks for questions are shown in brackets. 10
e The maximum mark for this paper is 80. 11
Advice 12
e Unless stated otherwise, you may quote formulae, without proof, from the 13
booklet. 14
e You do not necessarily need to use all the space provided.
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TOTAL

T — 356



PhysicsAndMathsTutor.com

2
Do not write
utside the
Section A e ox
Answer all questions in the spaces provided.
State the number of solutions to the equation tan46 = 1 for 0° < 6 < 180°
Circle your answer.
[1 mark]
e O

180X 4=320
7, | . . |

S L

| . |

LA i

| / VAR Lo

]
I | |
'. ! : !
2 Dan believes that
for every positive integer n, at least one of 2”7 —1 and 2" + 1 is prime.
Which value of n shown below is a counter example to Dan’s belief?
Circle your answer.
[1 mark]
6
2° -1=63:9x19
2°+1 =65=5xI3
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3 (a)

3 (b)

It is given that (x + 1) and (x — 3) are two factors of f(x), where

f(x) =px3—3x2 —8x+gq

Find the values of p and g.

Llsiﬁs_tk_{(&&Df_EMeM:

[3 marks]

£(N=-p-3483+9=0 =2 p=5+q QO

£(X)= 29, -3 -3 +9=0 D 23p +q.=51 @

Substile @ into @ 23(5+9) +9,=5)

135 +29q +9, = 5)

ZXa' = - g4

o =-3

Subsritute mv,=-'3 into ®: p= b+ () =2 So

-
"
N

Fully factorise f (x).

-f‘—(x\= 2%% —3x* — % -3

[2 marks]

2t +3x 4\
X =2 1223 -3Ix* - 8x -3
X3 - Gxt
O ——3xt—=8x
IxT —qr
(0] x =3
X -3
o

£ )= (-9 (2x2 +3x+1)

£\ = (=D (4D (22 + 1)

03
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4 Show that ———— can be expressed in the form m+/n + n/m, where m and »n are
N p Vvn+nym
integers.
Fully justify your answer.
[4 marks]
o - _J6_ i+02
-2 -2 3 +37
= H(E 4+ E)
3 -2
= \‘T§ +\Y\_'l'.
= Jax2 + fux3
- a7 + &3
= 32 + 23

0 4
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5 (a) Sketch the curve y = g(x) where
g() = (r+2)(x — 1)
[3 marks]
Y
z\
2 | 7 X

5 (b) Hence, solve g(x) <0

[2 marks]
L \o
X oxis:
xXE-2 of x =1

Turn over p»
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6 (a) (i)

6 (a) (ii)

6
Show that cosf :% is one solution of the equation
6sin0 +5cosf =7
[2 marks]
Lsint® + Scosb =13
6 (1~ cos20) + 5(0s0 =7
6- 6Cos*® + 5c0s0 = 3
6cosz® — 5¢os0 +1=0
(3cos@ - N (20080 =1) =0
cos@= 1 or __cos@=)
3 2
So (0s@ =% is indeed o soluhon
Find all the values of 0 that solve the equation
6sin0 +5cosf =7
for 0° < 0 < 360°
Give your answers to the nearest degree.
[2 marks]

Cos®=1 = 0= 60°, 300

COsS8Q = = e==n°, 2894 °

1
3

So_Solutions ace : 0= 60° A° 789° _300°

06
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6 (b) Hence, find all the solutions of the equation o
6sin?20 +5c0s20 =7
for 0°< 0 < 360°
Give your answers to the nearest degree.
[2 marks]
COS20 =3 = 20= 60°, 300° 420°, 660°
3 Q= 30°, (%0°, 210° 330° (4o nearesr diegree)
cosw:‘? 2 20 = 30°, 290°,_ 43°, 649°
= ©=35",145°, 215° 325" ( to wneorest dogree)
So  coluhions ave : 0= 30° 35° 150°, 1%5° 210°, 215° 325°, 330°
Turn over for the next question
Turn over »
Jun19/7356/1
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Given that y € R, prove that

(2+3y)* +(2-3y)* > 32

Fully justify your answer.
[6 marks]

LHS: (2434} + (2- 3yt

= (92 + [D2364) + (D22} + (2648 + (Hayt
J J J J

+ (D)2 + N3Gy + (D22 + (D269 « (M

Slb+ 4 (8x3) + 6 (exay?) + 4 (2 x23ud) + R4
J J v J

+16 + «(8x-3g) ¢ G(L\-xqjt\+ qr(zx-');hj%h Blyt
= 2 7 3+ Bluk - 2= 265+ Ut

= 2]+ 4324 + 162t
J J

230 and \J‘UD 4or oMy so:

(& -

(242t + (2-239)% 532 443200 +\b2t 23)
J J < J

0 8
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Prove that the curve with equation
y:2x5—|—5x4—|—10x3—8

has only one stationary point, stating its coordinates.

]

= 10x* + 20x3 + 30x?

[6 marks]

dx

MMMem %3 =,
ax

1024 +20x3 + 30x2 =0

A% 4+ 23 4+ 3x2 =0

xz (x2 4+ 2 +3)=0

xX=0 or xXT 4+ 1LxX+3%3:=0

ince e (Uhons.
Sp_omﬂ_oae s+oa-'\onou5 Qoint ok x=0
n = - = 0,-8

Turn over for the next question
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9 (a)

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

dy_24
dx x3
Find the equation of the curve.
[4 marks]
IR E
dx
v = ( 24%73 dy
J
u=z -12x% +¢C
J
0:=-12(2)"* +¢
c=12 =3
4
So' 5:: - |122x-* +3

10
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9 (b)

Show that the perpendicular bisector of the line joining A(—2, 8) to B(—6,

normal to the curve at (2, 0)

—4)is the

[6 marks]

(-7.+{-6) 8+(-¢n)

M'\d?om-l- of AR : J = (-4,2)

Geodienw of AB: 8-(4) - 12 =3

-2-(-6) 4

So_gmsmgv\\- of perpendical Yisector s —-'é

Eopakion of +we perpenditlar bisector: W=7 = -|3 (x=(-a))

-l -4 49
J 3 3

)l x +2

3 3

hNhen x=2, y= -;{23+7- =0 +vie  biecor passes twrough (2.0)

ax 23

-4 +he

11
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10

10 (a) (i)

10 (a) (ii)

10 (a) (i)

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
formula

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

State the value that Jude should use for A.
[1 mark]

12

State the value that Jude should use for B.
[1 mark]

=12 4+ Bsind0 = Bsind0=6

2R:=6

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]

12 + 6sin(58)=13.0832...

131 (2.s4)

12
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10 (a) (iv) Using Jude’s model, find how many days during 2019 will have at least 17.4
daylight in Inverness.

hours of

[4 marks]
12 &+ 6sink = 13.4
bsint = 5.4
Sink = 0.9
t = b4 | E-=116
S0 days with ot least 134 ows of sunlignt s b= 64 =52 days.
10 (a) (v) Explain why Jude’s model will become inaccurate for 2020 and future years.
[1 mark]

Judes waodel cegeats ofrer 6O dayt ko year ‘\nas 36S days.

10 (b) Anisa decides to model the number of hours of daylight in Inverness with the formula

/360 \,
N=4 +BS|n(ﬁt)

Explain why Anisa’s model is better than Jude’s model.

The %[Qﬂ:\'m in_ne sine hﬂ;ﬂjm means Ansal mnodel v\

[1 mark]

Yepeat ofier 6% An;‘;s

Turn over p»
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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.

[1 mark]
3.2ms ! 3.8ms! 4ms]

=09

w=149 VL = ul +2a$

vs="?

=039 V=\rl.01“-+2(o-'sq3(o-5) =2

b S —

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

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 \/

1 4
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13 A car, starting from rest, is driven along a horizontal track.
The velocity of the car, vms~!, at time ¢ seconds, is modelled by the equation

v=0.48¢2 - 0.024t3 for0 <t < 15

13 (a) Find the distance the car travels during the first 10 seconds of its journey.
[3 marks]
10
S-= ‘ 0-43t* - 0.024t3 dE
(-]
\o
: [o.l(,t'5 - o.oo(at“]D = 0.16(10) = 0.006(10)" = |0
13 (b) Find the maximum speed of the car.
Give your answer to three significant figures.
[4 marks]

& = 0.96t — 0.032¢*
at

MOXIYWAUN  OCCWS  wonen ‘-"l'so-.
aE

0.96Lk — 0.092t* =0

&QE—-I:"-:O
3

t (4% -t)=0
3

E=0 or L= %0

The cof starts ok (est SO 4vne moxinam speed coannot e ot k=0.

Maivwu 1S of k= “'30 At L=40  y= o.'-ki{‘*_;.\"—o.o'z'-f(“—’s!?

V=28 4by...

V=284 wms-.

16
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13 (c)

Deduce the range of values of ¢ for which the car is modelled as decelerating.

Y0 ¢ L L5

[2 marks]

3

Turn over for the next question

17

Turn over p»

Jun19/7356/1

Do not write
outside the
box



PhysicsAndMathsTutor.com

18

14 Two particles, A and B, lie at rest on a smooth horizontal plane.

A has position vector r4 = (13i — 22j) metres
B has position vector rg = (3i + 2j) metres

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

JT-'L'L—‘LV‘ + (13-3Y)

Distonce  ‘vetween A and B

[2 marks]

J{-um +10%

26

14 (b) Three forces, F4, F, and F3 are applied to particle A, where
F{ = (—2i + 4j) newtons

F, = (6i — 10j) newtons

Given that A remains at rest, explain why F3 = (—4i + 6j) newtons

At resy the resuMont force on A wwst be zem:

[1 mark]

F\+r-1_+ F3=0

(-2 +4y) + (bi-1) +F3 =0

4i -6+ F3 =0

F3=—‘|'t.+6\j

18

Jun19/7356/1

Do not write
outside the
box



PhysicsAndMathsTutor.com

19

Do not write

tside th
14 (c) A force of (5i — 12j) newtons, is applied to B, so that B moves, from rest, in a straight ok
line towards A.

B has a mass of 0.8 kg

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

[2 marks]

F=%c- \23
\Fl=J5% + o) =13
Neprons <second \aw :  F =wa

3= 0.%a

Oz 16.25ms"?

14 (c) (ii) Hence, find the time taken for B to reach A.
Give your answer to two significant figures.
[2 marks]

S=26 S=wt +!Z.m:1
W=_0 2¢ = o[ +Lllls.zs\t1
V= 8.125¢% =2¢
o = 16.25 kt=13.2
k=1 b =1.93985...

E=18 seconds

L -
19

Jun19/7356/1



PhysicsAndMathsTutor.com

20

15

15 (a)

15 (b)

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
rod.

A driving force of 11 080N and a total resistance force of 160 N 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]
By Newtons second loww: F=ma
1080 =160 - 600 = (4m+wm)0-8
10320 = S (0-8)
4m = 10320
m = 2580 xq
Find the tension in the tow bar.
[2 marks]

For  twe troiler: E =ma

T- 600 = (4x1580)(0.8)

T - 600 = 8256

T = 8856

2 0
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15 (c) At the instant the speed of the tractor reaches 18 kmh~" the tow bar breaks. box

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]

LJsmg F=ma for  rhe railec ofter  the towbal breaks:

— 600= 103204
= - ims*
1Bkmh™ = 1% x1000 = Swms~!
60 %X60
S=— V=W4+aot
U‘.; 5 2.5 :5 - 5 E
86
vs=25 _S_l: = 2.5
5 86
0> — 36 b =43 seconds
£=7

END OF QUESTIONS

2 1
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