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Section A
-_— - o]
Answer all questions in the spaces provided.
1

RIE

A circle has equation (x —4)% + (y+4)2 =9
What is the area of the circle?

Circle your answer.

[1 mark]
3n 16m 81n
A curve has equation y = x5 + 4x3 + 7¢ + g where q is a positive constant.
Find the gradient of the curve at the point where x =0
Circle your answer.
[1 mark]
0 4 @ q
"8
2 Sty st
The line L has equation 2x + 3y = 7
Which one of the following is perpendicular to L?
Tick one box.
[1 mark]
3y="] - . N
2x -3y =7 97 1= 2% 0, z
D Myim, =
Ix+2y=-7 = Mz 4
3
- - =xAC.
2x+3y = —% > J-=
- > 23 = 3x 4cC
3x—2y=7 v

:7 39(‘_-13: C .
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; Do nqr write
‘ 4 Sketch the graph of Y=|2x+a|,where ais a positive constant. omtgi "
l Show clearly where the graph intersects the axes.
[3 marks]
| vy
‘ (28
|
|
|
{
|
J
!
i >
f -< x
2
|
|
|
5 Show that, for small values of x, the graph of y =5 + 4sin§+ 12tan% can be i
approximated by a straight line. ‘
— 3 marks] ‘
l
SinX & x , 4anoce ¥X |
- XA X ¢ x ]
D Sina~ °©v | konz® 3 ;
4 |

5 f)”‘\’/ S+ 2o¢ 4+ 4o5¢ = S 4+bx .

S 7% In_Me firm 3: MY A C .

B

~ Turn over »
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6 (a)

6 (b)

X

—————

Vax -2

A function f is defined by f(x) =

State the maximum possible domain of f.

I — Do nol wrile
outside the
box

[2 marks]
We cquice  20¢-2 0. |
2 o>\ |
S ioc e ® : x> |
Use the quotient rule to show that f’(x) = Lank 3 |
(2x-2)2 |
\ [3 marks]
u= X V= (ZSC-Z)I : |
A
w= | v'= (20¢-2) "
£fe) = | o x(ax)
(x) = WV = uv (00e-2) * = a(2x
v?® - (21
- Qx-2 -2 o -2 |
- 3, L
Gaay 2 gy
\ |

e
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pe o _ B

‘ 6 (c) Show that the graph of y = f (x) has exactly one point of inflection.
|

l

-2 [7 marks]
£6) - ay
U= 92¢c-2 V= (’Zz)c»'z.)llL
w= | v'z 3(20e-D"
\ 31_ ‘s
,g (=) = ( Doe-D)" — 8(1-1)(7_50'2.)
(202’ ) X% L

We requre f”(ﬂc)'—‘o Jor o Ié_)o?n"’(‘fp
in Ple chion -
(\2—32-1\34 - 3(96-7-\(7.0¢-7—)'& 0.
(22" (22 =3 4+0) =0
D>» L4-x=0
=2 oxx=4,1
OC = gs T e ¢ pok Whan dhe |

Aomarn.

f'By=3 >0 , LY== <o

7
|
’ﬂr\are,ﬁre, we. NMOgH howe o |
|

/Po}m}' O’ﬂ ',"n,ﬁ[e(‘/f"foh. |

6 (d) Write down the values of x for which the graph of y = f(x) is convex.
[1 mark]

| ¢« ¢ < 4,

~ Turn over b

mn
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I

D resl wreite
outsids the

Given that log, y = 2log, 7 + log, 4 + % find y in terms of a. =
[4 marks]

1090 Y = Joga 44 + logs 4 + %

- /aﬁa 19  + L+ [0ga &
= |0aal86 4 Joa. o
b . ~J

D oy = (A6 Ja
J
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| Do not write
oulside the

7 (b) When asked to solve the equation b

2log, x = log, 9 - log, 4

1

|

1

|

a student gives the following solution: j
!

2log, x = log, 9 - log, 4 I

g |

= 2log,x = Iog,,zr

= log, x2 = Iogag

2_9
>x"=7
S DU
T2 2
Explain what is wrong with the student’s solution.
[1 mark]
= = shou\d Ve oetitved —
-3 .
loga % dees  pot hove ¢ Soluhon,

|
Turn over for the next question ;
|
i
|
|
i
i
{
r
- Turmoverp»

mm
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8 (a) Prove the identity sm2\2
1+ta

Sn2oc =

= =2sinxcos
tan© x

3x

2 diaxe_co8oc

[3 marks]

| + (:omlx =

Sec* x

=) SOZ’DQ

2.8 noc CoSx

|+ €antX

—
-_—

Sectx

I

2 §nh X cos o -

e
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1 Do not write

| | outside the
8(b)  Hence find jf_s'”—‘w— o
| 1+tan?20
e [6 marks]
8\
4 8os A0 4 (2 5n00020 we.
A 2 N
ledy  w= 0520 .
o
Then % = - ?_S‘mle Q df= S8
D ‘Q\—-Li- w3 dun
~
4
— - + C
- ~cosSTO 4+ c.
|
Turn over »

T
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9 Helen is creating a mosaic pattern by placing square tiles next to each other along a box
straight line.

N

W

[

The area of each tile is half the area of the previous tile, and the sides of the largest
tile have length w centimetres.

9 (a) Find, in terms of w, the length of the sides of the second largest tile.
[1 mark]

AQ& Q,F /a{/qe&)- Squoure -

1

wl
.owh
A‘((.O. Oﬂ fz,r\d (a.n’l){f}' S’M - ”i -
w .
9 Lensw = J:; -z

9 (b) Assume the tiles are in contact with adjacent tiles, but do not overap.

Show that, no matter how many tiles are in the pattern, the total length of the series
of tiles will be less than 3.5w.
[4 marks])

Lex dhe pottecn ba  demonstoted as
a 3%mw C__ Sequence wAn A=W

|
ondk =" .

< | , Saot

0 . ,
Se = To¢ = 1-F = 34w

| 3-4lw ¢ 3.Sw ;

Me&ce Mo Aol lgr\:}\“\ of P
Seces S less prom 3-Sw .

i
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9 (c) Helen decides the pattem will look better if she leaves a 3 millimetre gap between box
adjacent tiles.
Explain how you could refine the model used in part (b) to account for the 3 millimetre
gap, and state how the total length of the series of tiles will be affected.
[2 marks]
Each Ll  wodd on requ\fe an
__exiCo 3mm S"an.e Hag ,bebl‘ern
is 1nfinitely peahng , e foted
léng% Wi ne & howe amn  OoQec
Romik.
Turn over for the next question
Turn over »
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.
10 Prove by contradiction that V2 is an irrational number. 1 o
t
|

Ass ume 3H S roPona | , Le.
2 =T . |
Assome odso ok 3\5— LR NIE s !
M osA Ko e d fg_)rm , Se. o _ond |
b hone no common fQO-Cf\‘Df‘S.

5> b¥2 =a

D 2% = o

3 29 = 8d°
5 b= ud

S a and b haove o COmmon
Soctor o 2 3 wWhi C ondrodicks
our assumMy Hon

Theceloce, 32 G5 Scrakmal.

s
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Section B
H
Answer all questions in the spaces provided.
11 The table below shows the probability distribution for a discrete random variable X.
x 1 2 3 4
P(X =x) k 2k 4k 2k
Find the value of k.
i
Circle your answer.
[1 mark]
1 1
2 4 )
Turn over for the next question
i
1 i
|
i
| |
| |
|
1
I
|
|
a S
- Turn over »
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The histogram below shows the heights, in cm, of male A-level students at a particular box
school.

12

‘[7".' ‘-

4t Ar,,‘l.‘, SEREETE N

T B |
]

Frequency 21—
density

.
D GBS S S S T S
T

crall

0 ———
155 160 165 170 175 180 185 190
Height (in cm)

Which class interval contains the median height?

Circle your answer.
[1 mark]

[155, 160) [160, 170) 170, 1800 [180, 190]

-
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15

[ o ol wiile

The table below shows an extract from the Large Data Set.
Year 2011 *2012 2013 5614 % change
since 2011
Other takeaway food . o p
brought home 0 { 0 0 0 28
Sarah claims that the —29% change since 2011 Is Incorract, as there la no change
between 2011 and 2014.
Using your knowledge of the Large Data Set to justify your answer, explain whether
Sarah's claim is correct.
(3 marks)
The values 1o e able Y, § (‘ma)s?\&‘_(&_,
SO0 oxe achky (\,U\s)\ N0~ ZEF0
[n Hhe DoAn Set , e daka s
Moch More (‘)red?se ) and _shows e
-9 7 C\/\M\\(}e Iy oA |
\ .
TherefSee Smfcﬂh 3 claam 08
Tlncorreck , I
Turn over for the next question
|
i
|
Turn over b
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14 A teacher in a college asks her mathematics students what other subjects they are
studying.

She finds that, of her 24 students:
12 study physics

| 8 study geography

4 study geography and physics

14 (a) A student is chosen at random from the class.

Determine whether the event ‘the student studies physics’ and the event ‘the student
studies geography' are independent.

[2 marks]

P(=4 |, ®@=3  @(n&= )

PR = Plen&),

|
|
|
|
|

Therefoce, Ho  ovents  are Tno(e,lpeno(eﬂ‘i—!’

0} e(l(’/t\ other.,

i
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14 (b)

Itis known that for the whole college:

the probability of a student studying mathematics is %

the probability of a student studying biology is %

the probability of a student studying biology given that they study mathematics is 5

Calculate the probability that a student studies mathematics or biology or both.

PMY = % | ple)=% , P(sim=

Do not write
oulside the
box

3

[4 marks]

3
%

PMmn B = P x P(aIMm)

1 3 3
= S§ X & = 4o

Pmu® =

M) + P(8) - PR

| \ 3

— —

= S+/¢o “o

Turn over for the next question

i

Turn over »
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15 Abu visits his local hardware store to buy six light bulbs. bax

He knows that 15% of all bulbs at this store are faulty.

‘ 15 (a) State a distribution which can be used to model the number of faulty bulbs he buys.

[2 marks]

@ [1 mark]
B (6,0.18)
i
\ ¢
‘ 1
‘ i
|
|
15 ()  Find the probability that all of the bulbs he buys are faulty. |
1 [1 mark] |
6 %
0.1 = Q.0000i13906 |
i
= O-00Q0ll4. |
|
| |
| |
; 15 (c) Find the probability that at least two of the bulbs he buys are faulty. i
|
[

P(x2z2)= (- pP(x<))
= )\ = (W(x:o) +W(X=‘)>
= 1 -[085" 4[5 0.0))
= |-(085° + @(035 - o-n:))
= 0.22352
= 0.224

15 (d) Find the mean of the distribution stated in part (a).

6 ¥ 0. (S :Oq

[1 mark] |

i

Jun18/7387/3
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15 (e)

State two necessary assumptions in context so that the distribution stated in part (a)
is valid.

[2 marks]

—  The ,Dfobalor(LB of C)\OOSTnj a
q,Caqu @lul' bulh g constont .

= Each o oulh s Tndeg endently

J ' >

,Fau ”_‘j o _ not fa,u//—jq of ater
ff\chv& bolbe.

Turn over for the next question

I

Turn over »
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16 A‘survey of 120 adults found that the volume, X litres per person, of carbonated .
drinks they consumed in a week had the following results: |

| Y x=1656 Y x?=2618 \
|

16 (a) (i) Calculate the mean of X

\ \ [1 mark]
n 2= 6S6 = 13g

|
16 (a) (ii) Calculate the standard deviation of X. l}
| \)’36 X . [2 marks]|
10 .38 = JOsl'ﬂ% = 0-S26% ...
Z 0-527] |
’: x
: 16 (b) Assuming that X can be modelled by a normal distribution find z
116 (b) (i) P(0.5 <X < 1.5) |
! [2 marks] |

P(0.¢ exzrs)= P(x&l.5) - P(xe0:5)
= P(x«1-5) = P(xsgo-5)
- 0-Saw - 0.04%7S

= 8§ (0-S44S

m
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16 (b) (i) P(X = 1)

a.

[1 mark]

‘

i 16 (c) Determine with a reason, whether a normal distribution is suitable to model this data.

i [2 marks]

t The mede | m% he %FAGLPPYCP neke 3

! guLx——?m, = 1.2 - [0.5279 x3)= = 0-20,).
There 1S o SuogeShon  ler M

| mode | thak peale are _able b dinak

g less Hhan ot

| 16 (d) It is known that the volume, Y litres per person, of energy drinks consumed in a week |

may be modelled by a normal distribution with standard deviation 0.21

Given that P(Y > 0.75) = 0.10, find the value of u, correct to three significant figures.
[4 marks]

Y Ny 0-207) |

| P( 2> %) =0 |

= Zoar = \-2816.

0.1 = |
d-2\ = 2816 . |

= M= 0. 4]\

o o

Jun18/7387)3
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e

|
|

&

17

17 (a)

m

~7] Do not write
| outside the

Suzanne is a member of a sports club. I
|
{

For each sport she competes in, she wins half of the matches.

After buying a new tennis racket Suzanne plays 10 matches and wins 7 of them.

Investigate, at the 10% level of significance, whether Suzanne’s new racket has made
a difference to the probability of her winning a match.

[7 marks]
Hy 2 p=0.5 H - D# o< |
led X be Mo numbor alf  modthes

won.  Ther X ~R(10,0.5)  wnder WMo

P(x ¢8) = \— @x 371
~  (0.%2%1\
> Pxz1) = 0112
TWis isa o = 4oliled test | g we

need o howe 2 S}Sr\?%cmce on
exdne ¢ de oL Hno st uRon

O-172 >0-05 )y So we do
oot honie eadence ko ajecd Ho.

’ﬂ'\o,ra 1S na4 th@rﬁ‘r Lant »QvidenC(
fo S;\Jj?e,ff Suzonne' S aackel  hag
made  a O(;e]ﬁw CR: .

e e i o e
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After buying a new squash racket, Suzanne plays 20 matches. Find the minimum box
number of matches she must win for her to conclude, at the 10% level of significance,

that the new racket has improved her performance.

7 (b)

[5 marks]
N~ B (20, 0-5)

\/\JQ (‘e()'u'ire TP(\{ >:}> < O-|

| L€+ \(},«:/3.'
1 p(‘Y?le)? O«(316 27 O-1

Let Y= Ply zi4) = 0-0¢77 <% 0-1

Therefore we  have Hre 1 i M
N Der of matoho §

Turn over for the next question

i
I
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18

\
18 (a)

L

24

In a region of England, the government decides to use an advertising campaign to
encourage people to eat more healthily.
Before the campaign, the mean consumption of chocolate per person per week was
known to be 66.5g, with a standard deviation of 21.2¢g
After the campaign, the first 750 available people from this region were surveyed to
find out their average consumption of chocolate.
18 (a) (i) State the sampling method used to collect the survey.
[1 mark]
Of\'){\)orkmji‘ Fic SOW\Q\H:? |
|
!
18 (a) (i) Explain why this sample should not be used to conduct a hypothesis test. |
[1 mark]i
\
The Sl 75  not rondom . |
|
l
|
i
|
\
|
i
;
i
|
Jun18/7387/3
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' 18 (b) A second sample of 750 people revealed that the mean consumption of chocolate per -

person per week was 65.49

l
; Investigate, at the 10% level of significance, whether the advertising campaign has
| decreased the mean consumption of chocolate per person per week.

i

Assume that an appropriate sampling method was used and that the consumption of
chocolate is normally distributed with an unchanged standard deviation. ;
[6 marks]

He ° £M:66-S 5 H, : Mcéé-f

bS-4 ~ 66-S

|
|
|
|
! Tesk  Stafisie = 2=
|
|

0.2
\,750
=~ 49
or 07 Qapafcance |, we  howe
ZcAxr = ~\-2%.
— .47 <«-l.2g ,
RO we con célect Ho , fo

C’/{aim W Hro Coumpelq N hoy

L

iq
J
rediced  Hre  consump Ren of  chacolofe .

END OF QUESTIONS

e

i
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