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Section A

Answer all questions in the spaces provided.

A circle has equation (x —4)? + (y+4)°> =9 rt-q

2
What is the area of the circle? T

Circle your answer.

[1 mark]
3n 16m 81n
A curve has equation y = x5 +4x3 4 7x + ¢ where ¢ is a positive constant.
Find the gradient of the curve at the point where x =0
Circle your answer.
[1 mark]
0 4 @ q
o
J z 5-1'4 4 l'l'll'('—l
|8
The line L has equation 2x+3y =7 - 7
Which one of the following is perpendicular to L?
Tick one box.
[1 mark]
2x—3y=7 ¥ 3%:7—2%
4= 33"
3x+2y=-7
) 3
2x + :’3_)-/ =-7 7( 2
3x—2 7 \//
X — 2y = -
— Y= C€ 2,
3
STz 2y
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4 Sketch the graph of y = |2x + a|, where a is a positive constant. o
Show clearly where the graph intersects the axes.
[3 marks]
yA
Ae4o=0

.- J q

2

0

(370

~|
S 4

5 Show that, for small values of x, the graph of y =5 +4sing+ 12tan§ can be
approximated by a straight line.
[3 marks]
e ¢ o Fane « O
P A Ao K
i ¥ = Fan 2~ 3
l(*j: 6‘5‘ Lf’l < 2%
2 3
y= 9Faus Uy
(]
y= 5461 swor o LMLy mudC
J [} ()
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6 A function f is defined by f(x) = >
y f(x) T
6 (a) State the maximum possible domain of f.
[2 marks]
Jan-2 >0
2xk-d2 0
M 2772
x7 4 Domcuin {xelﬂ-‘(h?i}
. / x—2
6 (b) Use the quotient rule to show that f'(x) = 3
(2x — 2)2
[3 marks]

U=t v= (-3
- —\,
1 vz 3-—% (2 .2) 5 = (- 2) ’

ul:
~
pr(w) = T\IU&‘ ot JM' 'DUZ - wla-2) i
Vi, (-7

e Qwa)-1
(1%—13“
. M2
(2n- 2)3/1
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6 (c) Show that the graph of y = f(x) has exactly one point of inflection.

()= 0
i) = 7 w A-1 V= (2 —2)%
|
) KU NI S B (L' ) b
- 3 ()"

[7 marks]

) = D)™ - 3(n-2) (11-7)("2
(k- 1)

(2w -2)" - 3(%- 2)(Qx- i)‘h < 0
(n—ﬂ"’ (‘ In-1 - 3(x-17) = 0
(Qa-2)"2 [ -n+y) = O
m=1 o Az Y
Ryete w= b g ot in FH) domady
n= % (3) = _J3_2_ 20 (concave ULW')

n= 5 G"(S) =- {2 <0 [ toncave otown/]
2456

wnkirmed  ign dnanol ococdly St gpoint o
irgd/ftm SEREL

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

ConveY v () >0
L a1 <=f

Turn over »
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7 (a)

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

[4 marks]
{

04ay = Ylogq 7 « [00g 4 = 20004 7= (00,4 72

T i it z T '
logq Y- (090 49+ lpgqk ‘4 loggaz 1

o ’ “ - Coth

[anq = =
h !

|
logn y = (0qqyn+ logq %+ (00, 0
gy i J )

loqlq(g: \O%q\qbw : d

4= 11600

06

Jun18/7357/3

PMT

Do not write
outside the
box


Mobile User


7 (b)

When asked to solve the equation
2log,x =log,9 —log, 4
a student gives the following solution:

2log,x =log,9 —log, 4

:>2Iogax:Ioga§ (0(10\-(0(3[0; [Uﬂ—%

aloge - \oga"

9
= log, x? = log, 2

9
2_7%
=X =2

x=2or -3
. . 72 2

—_— —

Explain what is wrong with the student’s solution.

e —3I1 ) (oq " ('3/2) Wl cdh (5w il

[1 mark]

[003 0w oUVL wWAndpr o ol gt

Turn over for the next question
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8 (a) Prove the identity Lz}; = 2sinxcos®x
1+tan“x
[3 marks]
LHY - N2y AHNY LY U
) [ tan? 1 14 Fan?
\ FNIN = 25N x AN 2%y ol y
\%(C’ll = 14 fonr ] ®C

\gets

taClh
So—*h

|

o 0%y s = RHS @
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8 (b)  Hence find J1 i‘?”“fw
an
[6 marks]
n: )0
L\ (L‘HVHQ 0= Ly ‘ 2%"2@(953;_29 dd
3 [+ fan’ %0
N

| Swn10 w37e 49

Lee) - 20

b (0) -4 %510 ¥ 1

= - w10+ (

-€ ¢in 10 1’ 20
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9 (a)

9 (b)

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

|

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

Find, in terms of w, the length of the sides of the second largest tile.

w'l
n 4 . - ——
Acca of 2% wle =~

%idQ:\\r@L\: W w2

\2) -\Tr L

[1 mark]

Assume the tiles are in contact with adjacent tiles, but do not overlap.

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.

\
a=w *Yr  ret
o = W & 4w
Cl- ‘)

[4 marks]

3hlw © 3-5W
. hokad femgHn < 3.5y v Yy Wmlpr
iy il
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9 (c) Helen decides the pattern 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]

t3mm Poy oot w2 o el leral pugin

sing M ayy (V\hmku M t/\l(,a Y
padh mle  fat 4 Swmm o zh (WM\ Vol of
wnifh oy oo wyput LAl

Turn over for the next question
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12

Prove by contradiction that /2 is an irrational number.

[7 marks]
Aupuy {1 8 ook
Thon 3 :—% N2 ab o iWeq,m wi Irh
: W Lommow (rochors -
2 = [2)7 = e
UD/ b‘g
MH> = a®> D > N oy g0 4 is it
ok wx 14 ,
20> = (200 - &4°
b> = ug? - (og 8N = bhids wen

@ b and o mor G pmmon  pador 2 4

oA we pvoved MmaF & and b have no

LM Mo Podo i -

Qene W7 & (walion af
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Section B

Answer all questions in the spaces provided.

1 The table below shows the probability distribution for a discrete random variable X.

x 1 2 3 4 5
P(X = x) k 2k 4k 2k k

Find the value of k.

Circle your answer.
[1 mark]

[+ DA G2k le= |01 [0k = T
k=1
Turn over for the next question [0
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12 The histogram below shows the heights, in cm, of male A-level students at a particular

school.
fg=  fqowndiryr Cw

[
Ll

Frequency 2

density
1
0 >
155 160 165 170 175 180 185 190
Height (in cm)
Which class interval contains the median height? b§ - 2- ;q
Circle your answer. Y+ QU+ 20+ o = 6415

[1 mark]

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

1 4
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13

The table below shows an extract from the Large Data Set.

brought home

0,
Year 2011 | 2012 | 2013 | 2014 | ‘0 change
since 2011
Other takeaway food 0 0 0 0 _29

Sarah claims that the —29% change since 2011 is incorrect, as there is 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.

T ok puwn o oundtd oy o ot wiale

[3 marks]

wambdy', du  quuok valis in t Lovgr dwrd
) . Wr\wo“\ M Unwunded valrd Wi

Ry

e walame b many dekmok ik wd ol ol
e - 2970- Heng ool phoim  is seowesk.

Turn over for the next question
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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]
\

PR = 5a-2  Pla)=2-1
pLANR)= PUA) X P(B)

v_ufa - ‘,‘_’ ._I——‘: _,L‘-X—‘: @
AU 0 b z 3

fnw Pl)x PR = PLuaP) He yenh av
th dap and
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14 (b) It is known that for the whole college: box
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 %
Calculate the probability that a student studies mathematics or biology or both.
[4 marks]
p(Mns) = P(M)xp(BW)  P(AE) - P(AB
~ g __/,_—l—-
- (/X} - 4\ P(B)
S ¢ qvu
P(mMyg) = P(M)+ P(; 8) - P(MNB)  P(AVR)=P(A)« (8- praug)
e
_ %5 - 7
|20 QY

Turn over for the next question
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15 Abu visits his local hardware store to buy six light bulbs. box
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.
[1 mark]

X ~%(6,015)

15 (b) Find the probability that all of the bulbs he buys are faulty.

[1 mark]
b
P(X=6) = (0-15)° = p-0000 L1y
15 (¢) Find the probability that at least two of the bulbs he buys are faulty.
[2 marks]
P(X77) =1 -P(x=1)
PX<) = 07764
|- D- 7764 = 0-2) 4
15 (d) Find the mean of the distribution stated in part (a).
[1 mark]

Mean = np = 6x 019= -9

18
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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  pobalnUhy of v gl
i ixed  and  pdudul o fudlp &S }mwﬁt
(L oo OpuA Al of ooty b br @Uﬂlg IACE

Turn over for the next question
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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:
> x=1656 > x?=2618
16 (a) (i) Calculate the mean of X.
. 1 mark
R [ mark

16 (a) (ii) Calculate the standard deviation of X.

@l = — [2 marks]
80 ~- g n
N

= | 2VF — (3
V' (20

W\

0.5Q66 b 4dp.
1-626 W p-521

16 (b) Assuming that X can be modelled by a normal distribution find

16 (b) (i) P(0.5 <X < 1.5)
[2 marks]

0(0-5e Y 1g) = 0-9YA8 1 qdp

2 0
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16 (b) (ii) P(X =1)
[1 mark]
p(x=1)=0
16 (c) Determine with a reason, whether a normal distribution is suitable to model this data.
[2 marks]

pw-3x€ = 136 ~3(0-506)
= -0-198
-0-19% 2 o
> Volumse o) dwink Caunob by W?“’MV
o mormel Mimimhm  may ot ke opropnare

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]
1o N( pm, 0-21) m
P(yz0.75)= 0] l_/ %‘ J
\_/

2 vNi0,1) 2= (Y-p) _
\_§
(27007 ] -0  Plr02)=0]
N /
0-2
(015 -] - [-281b
— 2

0759 ;= 0-2601Y
w04t (w3 gf)
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17 Suzanne is a member of a sports club. box

For each sport she competes in, she wins half of the matches.
17 (a) 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]

X< # of marchus won
Ho: p= 06

He . pfo-5
waolly  Hp: Y"B((ol, 06)
(K2 7) = |- p(¥ed)
= |- 0-328
- 0-171

ot - .
p.172 v 005 5 = o

AcCoypr  H wuld eud@mns, U 2 o )
aw ok e ek waede o difiar tne X

2 2
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17 (b)

After buying a new squash racket, Suzanne plays 20 matches. Find the minimum
number of matches she must win for her to conclude, at the 10% level of significance,
that the new racket has improved her performance.

P(M474)% 01y Y~B(q0, 0:5)

[5 marks]

P(M7(3) = |-P[4el2) = 03167 01 (nok

Fgw i cont)

P (Y7 k) - \—P(Véls)*—o«osﬂ < 0| [Wgnifiou)

o ety oF ek dus won

Turn over for the next question
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18 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 21.2g

18 (a) 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]

ppporiumtin ¢ QQW\WV\%

18 (a) (ii) Explain why this sample should not be used to conduct a hypothesis test.
[1 mark]

ML sumple & pob vandow _ f0 puogle o
wanred  an g W L &Ilﬂ.!a,wl‘l INYY N mrvuﬁxa}-
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18 (b) A second sample of 750 people revealed that the mean consumption of chocolate per
person per week was 65.4 g

Investigate, at the 10% level of significance, whether the advertising campaign has
cje:ﬁe_a_sgd_the mean consumption of chocolate per person per week.

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

Ho: M*® 665
H!'. M < 665
'ru,v ol g ¢
1= (b5 Y —66'6)
a1-2 /{750

[6 marks]

:ﬁ_\", - |42
0-77 %

el yee - -(2f
lu e L8 o pd

S uul Wiy W e dve Kl
compunsn  Woh YeMiaAl  tmcolare (o wwpneu,

END OF QUESTIONS
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