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Materials For Examiner's Use
e You must have the AQA Formulae for A-level Mathematics booklet.
o You should have a graphical or scientific calculator that meets the
requirements of the specification.

Question Mark

Instructions

o Use black ink or black ball-point pen. Pencil should only be used for drawing.
e Fill in the boxes at the top of this page.

e Answer all questions.

o You must answer each question in the space provided for that question.

If you require extra space, use an AQA supplementary answer book; do not
use the space provided for a different question.

Show all necessary working; otherwise marks for method may be lost.

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

Information
o The marks for questions are shown in brackets.
o The maximum mark for this paper is 80.
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Advice

o Unless stated otherwise, you may quote formulae, without proof, from the
booklet.

e You do not necessarily need to use all the space provided.
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Section A T
Answer all questions in the spaces provided.
1 Find the gradient of the curve y = e~3¥ at the point where it crosses the y-axis.
Circle your answer.
[1 mark]
O el i
2 Find the centre of the circle x2 + y2 + 4x — By = 12
Tick (v) one box.
[1 mark]
(=2,~3)
//
(-2, 3) v’
(2, -3)
(2,3)
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L VW el s W a8 e P 4 ST e
3 It is given that sin0 = —0.1 and 180° < 0 < 270°
Find the exact value of cos 0
[2 marks]
Sin*0 + cov’e =| |
(-01)" +woy’e =\
LorVte = 099
__ 39\
i - ‘
4 Show that, for x > 0
x4
log10 74 + 10910 9% - logo x> = 2(—1 + log4 3x)
[4 marks]
'.)(—“
LHS: 10910 o0+ \o3o A% -log,e x? i
= 4\09,0 % - 10816100 + \03,6 ¥ + logiox -3193i0X
= 2\0310 % ~21031010 + 210310 3
=g ( »\ogig X - 096\0 + l0gi0 3\
- zL\os\oJL_-\-\-\osm&\ i
im0 vy 3ne)
[
i
Turn over for the next question
Turn over p
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A triangular prism has a cross section ABC as shown in the diagram below. e
A
o L BED) c |
30° 259
C B
40 mm
a

Angle ABC = 25°

Angle ACB = 30°

BC = 40 millimetres.

The length of the prism is 300 millimetres.

Calculate the volume of the prism, giving your answer to three significant figures. ;

[4 marks]
Navapsap—aisi= V15
¢ = 4o 2F €= Nomk 307 = 2 Ml G-
S\n 30 Sinils Sin \L5 |
|
I
Arco. = Y9 x40 % (lu.-q\s”.\ X Sin LS
Vowome = 206-Y% X 200 = b1900 mm?
\
|
l
I
i
|
M
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V A curve has equation y = —= J
6 q ) XX i
v A4 [
& (
|
|
1
| |
) |
‘ 1
5 i
0] Y 5 '
[
|

The region enclosed between the curve, the x-axis and the lines x =1 and x = a has |
area 3 units. ‘

Given that a > 1, find the value of a.

|
Fully justify your answer. l
o 3 [5 marks]]
— T2
J = xJwn = 2K |
; 7
Eseadns [ ORF 2aks 2™ | |
U :
Z |
A _) = 1
=) ("‘L\—&Q.\\ '('\*’k\\ I:L\) =5 ‘

b Y

Sy =R Tl =8

=5 i o Mg ’
|
[

Turn over »

('(IIMOIIIILII(HIII
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6
7 4 The points A (a, 3) and B (10, 6) lie on a circle.
AB is a diameter of the circle and passes through the point (2, 4)
| The circle has equation
x—c+(y-dP=e
where ¢, d and e are rational numbers.
Find the values of a, ¢, d and e.
[6 marks]
Graduant RQ o kSR
Z =%0
so 326 =Y =7-3 =%F-%§
a-\0 S o
+Hrgt—tr—
Midpoint o AR =k.l_:._‘2, 3—*;_&\) "L‘*l‘*‘s\
So C = 4, o = %S
Broduikag i o ey VERS R 2E ‘
So € L= 35
KR ==L
A ‘
d = %5
e = 3%25

I
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8 A curve has equation
y= o +px2 +gx — 45
The curve passes through point R (2, 3)
The gradient of the curve at R is 8

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

Sub v R: 3 =2"+p2"+2q -u5

Do not write
outside the
box

J
1

[5 marks]

= 3 =84 L&g-\-'l_q,‘\-\-s

=7 b0 = 4p +1q ®

MWiox = 3x>+ 3 e G,

|
|
|
|
|

%/(L)(.:-S win A =T G

5o S2Y & 2plz)+a =8

=1 12 ¥ %p+q =%

=isdpres cipe g @)

Sub @ wre © . 4O =(-4-4) +2q

= 40 =-4 +q

= Q= Loy

£ Sub q = 44 into @D @ 4p=-4%-uy

o e e R
K

\q,——w |

(L
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8 (b)

Calculate the area enclosed between the normal to the curve at R and the coordinate

axes.

Normaed  gradien+

9

.'\/8

Do not write
outside the
box

[5 marks] i

Nownad equaxion !

4-3 =78 (x-2)

\3
=1 3:'—%1- "'T\_
W x =0, Yy = 2/
\3
“Mm5=0,x=2-b kﬁ

A s W K26 %= 425

il

Turn over p
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f(x) = (x — 2)(x - 3)?

Determine the nature of each turning point.

|
i
[
Find the exact coordinates of the turning points of C. {J
|
|

Fully justify your answer.

[8 marks]
GO = (6-2)(x-3)* 2 (@-2) (X% bx +9) |
= X -bx?* +9x -2 \2x -8
= e IR ek iw(-—\&
$UK) = 3t -16x +10
Lk Y =0 =" 3 -lbxa+2| =0

o =3 and :‘/3

fUlx) = bx-\b

£z

=Z 0

— mMmin PQ\'Y\'\'

e (M3) =-2<0 — max poar

TUVh|nS PQ\n"S :

(3,0) min

(3, 32) wmax

l
|10
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9 (b) State the coordinates of the turning points of the curve ;
y=f(x+1)-4
[2 marks]
4 _\0\y
( L= Li'\ and & 3 ) T =
Turn over for the next question
\
(
Turn over p»
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10 (b)

10 (c)

As part of an experiment, Zena puts a bucket of hot water outside on a day when the
outside temperature is 0°C.

She measures the temperature of the water after 10 minutes and after 20 minutes.
Her results are shown below.

Time (minutes) 10 20

Temperature (degrees Celsius) 30 12

Zena models the relationship between 0, the temperature of the water in °C, and 7,
the time in minutes, by

0=A4x10"
where 4 and k are constants.

Using ¢ = 0, explain how the value of 4 relates to the experiment.

[1 mark] |

A s tae  StouFIng  RIMPRIOKANE -
i
Show that :
log1g 0= logq9 A4 — kt '
[1 mark]“

-Kt

108106 = 10310 (A% 10" |
1
= \Oyoﬂ-f\qyom*x |
= 10310 A - Kk 1631010 |
= logw A - k& |
i
\
!
i
Using Zena'’s results, calculate the values of 4 and k. ‘
sts [4 marks] |
30 = A X\Q " 2 103030 = loge R - 10K |
V2= A ‘/\\O‘ZOK '37\03(0\17. \°3\oA—ZOK i

L
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| Do not write
outside the

=7 3_()_ s \OK box
= 'Oj wo \L =

t
| =7 %=, 00 ‘°Sao (25)
| = 00398

A= %5

10 (d) Zena states that the temperature of the water will be less than 1°C after 45 minutes.

Determine whether the model supports this statement.

L o@AE *US [3 marks]l
B =" STRNTD |

= e ‘
SO mMadd des ot Suppsit Zono's  Stodkommnd - |

10 (e) Explain why Zena's model is unlikely to accurately give the value of 0 after ;
45 minutes. 1
[1 mark] i
oo € eV
Ouk SLdsL  TupRx < nay howe dnanged |
agrr 4SS minuRs . )
Turn over p

{uL
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Section B

Answer all questions in the spaces provided.

11

12

A survey is undertaken to find out the most popular political party in London.
The first 1100 available people from London are surveyed.
Identify the name of this type of sampling.

Circle your answer.
[1 mark]

simple random opportunity stratified quota

Manny is studying the price and number of pages of a random sample of books.

He calculates the value of the product moment correlation coefficient between the
price and number of pages in each book as 1.05

Which of the following best describes the value 1.05? ‘

Tick (v) one box.

definitely correct

probably correct

probably incorrect

definitely incorrect Vd

R

Jun19/7356/2
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13 (a)

13 (b)

13 (c)

Denzel wants to buy a car with a propulsion type other than petrol or diesel.

He takes a sample, from the Large Data Set, of the CO, emissions, in g/km, of cars
with one particular propulsion type.

The sample is as follows
82 13 96 49 96 92 70 81

Using your knowledge of the Large Data Set, state which propulsion type this sample
is for, giving a reason for your answer.

[2 marks]
E\edvic | Pervol
Ly onlYy caregony Wik TN oy \ OSUALS -
Calculate the mean of the sample.
[1 mark]
=*2.:3 %5
Calculate the standard deviation of the sample.
[1 mark]

28 %

|

|
\
J
i

16
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13 (d) Denzel claims that the value 13 is an outlier.

13 (d) (i) Any value more than 2 standard deviations from the mean can be regarded as an
outlier.

Verify that Denzel's claim is correct.
[1 mark]

= B T Ly2y + =\%S 913

13 (d) (ii) State what effect, if any, removing the value 13 from the sample would have on the
standard deviation.
[1 mark]

Stondoxrd damodkion Wowd deUreasl

Turn over for the next question

Turn over p

e
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14

14 (a)

14 (b)

A probability distribution is given by
PX=x)=c(4-x),forx=0,1,2,3

where ¢ is a constant.

1
Show that ¢ = 10
[2 marks]
We 384 LE & Cuny
VO e ==
oo -\—é‘
Calculate P(X > 1)
[2 marks]

30+2<—.xc= bc

PEkrw =0

AL
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ot e o A =5 ST W eTE i Do not write
outside the
15 Two independent events, 4 and B, are such that box

P(4) = 0.2
P(4UB) =08

15 (a) () Find P(B) [4 marks]
marks

P(A) % P(R) = PLA®B) =ovd

R

P(ARUBR) = PLA) + PLB) - P(ANB

il

0-% Ol peaYe= ©2-PEBY
0-b = 0-¢ PLB) ;
P(B) = -5

|

15 (a) (i) Find P(4nB) |
[1 mark]

P(RA)x P(B) = PLANB) = 0°2LX035 = 0:\5

15 (b) State, with a reason, whether or not the events 4 and B are mutually exclusive.
[1 mark]

P(ANB) £0O S0 A ond B axre nod MU toaly

-QJXC)JJ.S\\‘J‘Q- ’

Turn over p

i
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16 Andrea is the manager of a company which makes mobile phone chargers.
In the past, she had found that 12% of all chargers are faulty.
| 16 (a) Andrea decides to move the manufacture of chargers to a different factory.
Andrea tests 60 of the new chargers and finds that 4 chargers are faulty.
Investigate, at the 10% level of significance, whether the proportion of faulty chargers

has reduced.
[7 marks]

Hev p= 0"\2 wWhare = properhven 6 ‘f—w“‘“sd\ugnrs.;
\—\\ N 9<0'\7—

Undar Me: Y e~ 8 (60,0412}
P(Xs\4) = 0129
o139 ¥ o=\

Thasefove we o6CcRer Ho , o4 Fthaae s

3 INSUEflUank: @Adinat to SUggrse thas Ha  pepovaon |
ot Foalky charsees has  reduscsd -

i
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16 (b)

21

State, in context, two assumptions that are necessary for the distribution that you

have used in part (a) to be valid.
[2 marks]

‘\ The Probabdidy OF & fouuuky charger 1S fixed.

1\ A cnalger be.uis faulty 1§ Indprnden 6} 0vy othar
charge boung  fosudky.

END OF QUESTIONS
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