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e You must have the AQA Formulae for A-level Mathematics booklet. :

¢ You should have a graphical or scientific calculator that meets the Question LD
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. 4

e Answer all questions.

e You must answer each question in the space provided for that question. S
If you require extra space, use an AQA supplementary answer book; do not 6
use the space provided for a different question.

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

e Do all rough work in this book. Cross through any work that you do not want 8
to be marked. 9

Information 10

e The marks for questions are shown in brackets. 11

e The maximum mark for this paper is 80. 12

Advice 13

e Unless stated otherwise, you may quote formulae, without proof, from the 14
booklet.

e You do not necessarily need to use all the space provided. 15
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Section A

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]
—1 1 3
ia = ’36-31
dx
Al: x=0, 51:'3.
dx
2 Find the centre of the circle x2 + )2 + 4x — 6y = 12
Tick (v') one box.
[1 mark]
(_2’ _3)
s
(-2, 3) V4
(2! _3)
(2, 3)

Xt +Yy* + 4x —by=\1
(x 4+t - &+ ly=3)* -q=12
(x+) + (Y- =25
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3 It is given that sinf = —0.1 and 180° < 0 < 270°

Find the exact value of cos 0

SIn'G + Cost@ =1

[2 marks]

(<0 Y + cos2@=1 = 0.0\ + (o520 =1 = ¢0s*6:0.99

cos®:=* Jo.99 = ‘:‘%m

T\ F; In_khe vegion 10C0C730  cxO is negatve, so

| &

cos®= -3 Jit
10

4 Show that, for x >0
x4 3
Iog10m +l0g4g 9x —log4gx~° = 2(—1 + logq 3x)
[4 marks]
LHS = \DQN x.‘. + \OQU\qx - l_()ﬂlnxz
J 100 J J

= \O‘hoxq' - |DQ.°|°° + \OCIuoq + ‘Oqlax - 3\0@.:\7(
J J J J J

= = uq + l%mx ‘3\03...3(_

= 2 l93|gl = I%an |01‘ + ‘D°|n31
J

= Z‘oq._qx - 2101 10 + 2 loa163
J J J

=2 ('log.,lo + Z\og\.'x + \03.93)

=2 (" + lojlox + |03w3)

=2 (-1+ ‘og..%z) = RHS

Turn over for the next question
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A triangular prism has a cross section ABC as shown in the diagram below.

A

30° 25°
C 40 mm B

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]

Ama\_e CAR = 1%0-30-1726=125°

Usms_h\ﬂe_ﬁﬂLnﬂr,

AR = 4o =) AR = 40sin3O
Sn30 sn119 sn125

m_af_cmss-_se_cﬂm:.‘i x AR x CB X sinB

=) x 40sin30 x 40 X Sin25
2 sinlz2s

= 206.369...

Voluvv\e Area of ‘pnsm x \ev\gﬂrh ot ?r\',SM

u

206.368... x 300

61910.59616

= (1900 v®  (2.54)

0 4
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2
6 A curve has equation y = ——

X/x

yll

=y

0

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.

[5 marks]
3
U= 2Xx"2
J
a3
3= L 11Xt de
1 [-axt]?

3= [(-4at)- (9]

3= “4ai+y
=1 Joa= 4
o

a=16

I -
05
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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
(k- +(y—df =e
where ¢, d and e are rational numbers.

Find the values of ¢, ¢, d and e.

[6 marks]
6 -l+ - E: \
Grodient of \ine from  (2,4) +o B: 10-2 "8 &
-3 .
(rodieat o} \ine from (/4 4o A: 2-0. 2-0
1.
4 2-9

Midpoint o AB=( Z 2

\
—~
F)
L
£
U\
~—

o+a 6+3)

U
£
il
A

b:n) Su\os-\-i*u\ri_ﬂa_\’n_(xi
So__the cendre of tvie civdle is ot (4,49 ond  sunce  +he

centve  is (e, ): c=4

d=45

Since  (10,6) \ies on e ciwcle: € = [10-¢Y* ¢ (f-d)*

e = (6 + [.5)"

€ = 38.15

o=-2
=4

d= 45

e=133.25

06

Jun19/7356/2

Do not write
outside the
box



PhysicsAndMathsTutor.com

7

Turn over for the next question
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8 (a)

A curve has equation

y:x3 +px2+qx—45
The curve passes through point R (2, 3)
The gradient of the curve at R is 8

Find the value of p and the value of q.

\3:’13 +(‘9x’-+q¢x-'+5

[5 marks]

W (C +ih o : =

3: 3+ 4p+la - U4S

34 o) 40 (2)-45

bo + 2qg,2 4 O

2“’—:‘irx"-+2i:wc + 0
ax \ v

A (23, X-g
ax

3 +2pl) +9 =

12 + ko +q =3

4pt+o=-4 @

O-@: Yo+r2q -(4p+q)=Y40-(-4)

9 = 44

”4

te g=4% into (: Go+ 2 (4w =40

L‘-?:—L\'g

p=-12
]

0 8

Jun19/7356/2

Do not write
outside the
box



PhysicsAndMathsTutor.com

9

8 (b)

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

axes.
[5 marks]
Gradient ok nowyol 40 cove ox R is: ) x ) =-1
8 3
“l\
3
y F
Equation ot normal:  [u-3N=-) (1-2) T~
J 8 ////7\\
u=-1x + 13 / / S
J 8 4 YL
Intevgedts . oxis when =V x + B=09 x=126
3 4
mﬂm_yw u=04+18 3y=13
J [y 4 T
Ave o requived (S +ne Shoded avea in +We Ainefomn

E
u
n
<

09
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9 (a)

A curve C has equation y = f(x) where

f(x) = (x = 2)(x - 3)°
Find the exact coordinates of the turning points of C.
Determine the nature of each turning point.

Fully justify your answer.

flx\= (- (x-2)*

[8 marks]

£00)= (x-2) (xx-6x +9)

Il-(x\ =%x3 —€xt+ax -2x2 412 -\8

Flx) =23 - a2 4 21 - 18

Lllrx\ = X —\bx + 2\

A_bminﬁ_?sm&_m_lmen £Ux) =0 ; 3t —16x+21=0

A2 -92x-3x421=0

3x (x-3)-3 (x-2)=0

(3x-3)(x-3)=0

1:1 or  x=3
3

\ahen T.:j?’_' Y= {%)3’3(%)1+2\(3i‘)"|8 =&

z3

When %=3, y4=(3-8(3)*+21(3)-18=0

ERLY (3, 0)
3 723

To determwine nahwe,  we \eok ot Sign of £(x)

§U0x\= bx - \6

{"(%\-‘-5(13\'%’--2 €0  so  moximun qt (%/';_15)

$"(3) =603)-16=2>0 SO yinimum at (3,0)

10
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9 (b) State the coordinates of the turning points of the curve
y=f(x+1)—-4
[2 marks]
W\ Y \ A (rech

and & onds in +twe neaa.hve Y divechion.

- 10%
Turnino,  pounts: ( 3- ) ) 23 )
J 3

(3-1,0-4) = (2,-

So  Ene Awwning  PointS  ore {$ —|0£|:\ (2;""”
J \37 2317

Turn over for the next question

Turn over p»
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10 (a)

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 ¢,
the time in minutes, by

0=A4x10*
where 4 and k are constants.

Using ¢ = 0, explain how the value of A4 relates to the experiment.
[1 mark]

Ak £=0, Q:=Ax10"°=A

So_khe temperorwe of +wne water at the Shack is A

Show that

Iog10 0 = |Og10A —kt
[1 mark]

logee 8 = \aa, (A x107%)
3 9

‘ho\o G = ‘OQmA + \aam lb'”
J J J

lQ%ne = ‘QSNA - KE loo.olo
J

lOan 9 2 \OQIQA - ¥t
J J

Using Zena’s results, calculate the values of 4 and k.
[4 marks]

Al: l:=l0' 9:30: lD = - \0 =

Ac t- 20, 0= 12: \03" 2 = \OS.:.A -720% = \03 mA = 20k + \Osm\'z

12
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10k + \paw30= 20k + log.12
J J
10K = 100.:630 ~loq,0 12
J J
30
10K = \0310 (Wy
k=1 loga(3)
o Y
K =0.03979%..
K =0.0398
Q=Ax10"*t
A= ,,%“ = ,'07031%3«—:»: 35.010%... = A =35
k=0.0398, A-=35
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.
[3 marks]
§.=35 x 10~ >3
=1.21 > 1
T\nerefote ke model does  not Sopperk  Zenas clolement
10 (e) Explain why Zena’s model is unlikely to accurately give the value of 0 after
45 minutes.
[1 mark]
(nures  the 5.

Turn over p»
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Answer all questions in the spaces provided.

1 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

12 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 1.057

Tick (v') one box.
[1 mark]

definitely correct

probably correct

probably incorrect

definitely incorrect \/

1 4
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13

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]

Eledvic [ petrol
It is +we only  propuition -\-j?e with R volwes
Calculate the mean of the sample.

[1 mark]
(82 + 13+ 46+ 49+ 96+ 92+ 30+ 81) = 539 = 32,235

S ]
=92. 4

Calculate the standard deviation of the sample.

[1 mark]

)
(E, [( 12- 3.4 + (13- T2.4" + (A6-F2.4F + (4 -32.90> + (46 -F2.4F + (92- T2\* +

3
+ (70-72.9% 4 (s\-qz.tnlj)z

=28.650... =28.3

Here we divided \o:, one less dato pont  stnce +wne dato. is from
o \w‘gef' ?o?v\o.’ﬁm.

16
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13 (d)

13 (d) (i)

13 (d) (ii)

Denzel claims that the value 13 is an outlier.

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]

J2.4 - 2 (283 =15

Since  \R¢<1\§% the vawe 13 s ownn outlter ond  Den=zel i

covveck.

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

The stondord deviadon  would  decxeose

Turn over for the next question
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14 A probability distribution is given by box
PX =x)=c(4—x),forx=0,1,2,3
where c is a constant.

1
14 (a) Show that ¢ = —

10
[2 marks]
P(X=0) + P(X=1) + P(X=2) + P(X=3)=1
C(4-0) + C(4-1)+ C(4-2) + C(4-3) =]
¢ + 3¢ + 2¢ + ¢ =)
0¢c =\
L
C =10
14 (b) Calculate P(X > 1)
[2 marks]

Pxan=(-P(x=0)

=\ - 4¢

.
10

= 0.6

18
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15

15 (a) (i)

15 (a) (ii)

15 (b)

Two independent events, 4 and B, are such that

P(4) = 0.2
P(AUB) =0.8

Find P(B)

For independent events P(ANR) = P(A)P(R)

[4 marks]

P(AUR)= P(A) + P(R) - P(ANR)

P(AuB)=P(AY + P (R) - P (AP (R)

P(RY= P(AUB) - P(A

|- PR

P(R) = 0.8-0.2

1-0.2

o
o

PRy = — = 035

. ,

(e
o0

Find P(4 N B)

P(ANRY= PAP(R) = 0.2 x 0.35= 0.15

[1 mark]

State, with a reason, whether or not the events 4 and B are mutually exclusive.

m%_m_nm_ﬂmmg exclusive since  PANRYF 0

[1 mark]

19
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16

16 (a)

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.

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]
“n D=O-\?_
Bt 92 0.12
X~B (60, 0.12)
Plxe ) = 0129
94 0. ¥ He. i$ i (i i +o

2 0
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16 (b) State, in context, two assumptions that are necessary for the distribution that you box
have used in part (a) to be valid.
[2 marks]
A chacgec leing faulhy i indegendent  of ony orner  clnoirgec bg'ns

£ onlhy
y J

I‘E ? Yookl E E \! ) e is i.: l

END OF QUESTIONS

2 1
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