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Section A

Answer all questions in the spaces provided.

A circle has equation (x —4)? + (y+4)> =9
What is the area of the circle? Radivs =Ja =3

Area= (L = 77 (3)* = AT
Circle your answer.

3rn 1671 81m

A curve has equation y = x% + 4x3 + 7x + ¢ where g is a positive constant.

[1 mark]

Find the gradient of the curve at the point where x =0

Circle your answer. i‘i - St +12a + 9, ot x=0: %ﬂ
dx [1 mark]

The line L has equation 2x 4+ 3y =7
Which one of the following is perpendicular to L?

Tick one box.

[1 mark]
2x -3y =7
5 2% + 3y =
- -2 4
y=-3x-1
: (Af&d;:ef\'\' = —%
ER ST S0 we ofe \ooking o
o e o line with gradienr™ _ 1 = 3
A Fom) 2
Y=3x-1
DA )
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4 Sketch the graph of y = |2x + a|, where a is a positive constant. e ox
Show clearly where the graph intersects the axes.
[3 marks]
y A
([N
“a x
2
5 Show that, for small values of x, the graph of y =5 + 4sing+ 12tan% can be
approximated by a straight line.
[3 marks]
X
y=5+ 4sn(3) + tan(3)
For smal x: SINX R X
tanxtr X
x

So, or Spouk X x\x}’.‘&"')+‘\-(%\,+ \’L(’-Z\

y= 9+ 2% + 4

y& Cx +5 whithh (s o ghojgnt line.

L -
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6 A function f is defined by f(x) = \/2;;7_2 box
6 (a) State the maximum possible domain of f.
[2 marks]
20-72 50
2x>12
2 7|

Domain : {xeR : 251}

6 (b) Use the quotient rule to show that f’(x) = Lza
(2x — 2)2
[3 marks]
10 [xa
l
let w=x _ v=(22-1Y
L
Iy Y pxa)?
ax .
L -1
£(x) = (2x-2)% - x(2x-1) 2
’ 2%-1
=) -1
o= (1x-2)7 [ (-0 -x]) - (az-2® (2-D)
! 2%-2 2A-2
’ xX-2
f700= foayn

0 4
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6 (c)

6 (d)

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

Bt the pont of infledion, £*(x1=0

[7 marks]

o x-2
1100 * Gy

3
let w=2-2  ~= (2x-2) "

-

7

du oy A - 3(2x-2)
oxX ax

3, N \
£ ") = (2x-2)- 3(x-D) (ex-2)* _ (zx-z)ll_:{zx-z)-'stx—z)]

(2:-2) (2x-2)3

Exy= (2%-2)1 (4-2)

' (2x-2)3

Set §"(x)=0: (2%=2) (4-x)=0

2X-2=0 o 4-x=0

A=l is not in +he dowain SO +Hhe point of inflechon is ot x=4

To  check:  £U(R) = (L2 (43 = ()= So

! (6-2) b4 32

$"(5) = (10-2)%(4-5) = 2 () = -7 <co
(to-2)® 512 256

_S_Q_Q!L\z:im-_o&_m:fiecﬁm i af X=Y4

Write down the values of x for which the graph of y = f(x) is convex.

| x4

[1 mark]

05
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7 (a) Given that log,y = 2log, 7 +log, 4 + % find y in terms of a.
[4 marks]

logay =7logad +logatt +3

loaau — 2 logad —loas4 =
g ) J =4

1
2.

logay — loaad® — logatt = +
I J J J

_\0533 - (|osoﬂ7' + \ogq‘k) = "i

(3_)_1_
‘034\ \Fexy )~ YA
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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

= 2log,x = Ioga?—1

= Iogax2 = Ioga?1

Explain what is wrong with the student’s solution.

= -3 .

[1 mark]

x= iS nox o ~wouid souhon  becowse You cavwnotr Ao

k3
\OQ& (-%\.
J

Turn over for the next question
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[0).4
8 (a) Prove the identity L); = 2sinxcos®x
1+tan“x
[3 marks]
LyS= _ SNMZX - 2sinxcosx
L+ banX 14+ tantX
= 2 sinxcosx
seczx

= 2sinxcosdx = RHS

0 8
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8 (b) Hence find Jw .
1 +tan“ 20
[6 marks]
[ 4540 do = 4 ( sn&0 46
| + Lan220 ) Uk ban?20
= 4 {2S§V\19C0S32@ 40
= § Y $in 20¢0s *20 40
du - -
a0 25in20
Mmja_g_me_&;bsmwms:
3 gswchos‘wd@ =g fsmw W ox=' 4.
25020
= -4 Y W du
= -4 [ 5w]
= —uk + C
= — Cost20 + C
Turn over »
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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.

Hs=t

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.

[1 mark]
arep. ol Kirsk tile = w*
wt
Areo. of second tile = 7
wtoow
lengfh of second kile =N 2 = 7.

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.
[4 marks]

TS con o wodented as o 3eomehic Seyi@s  witly  6=W and

r:

M-

w

i
A2

Seo = | = 2.4\ W

3.4l w £ 35w so ¢+ will neuer  veach 3.5 w.

10
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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]
Then r>1 so ® in£ind : iV tnere

Turn over for the next question

Turn over p»
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10

Prove by contradiction that Y2 is an irrational number.

[7 marks]

Assue 3\\_2_. i rahonal __so 3\‘7 =:

SO_the £rocdion s in

wvere o and 0, lhave  no compnon £o.crors

1S vnost  simolified fovm.

31 =

i
%

4
Zq'} ___?3 = p is even

)
1}

201',3 : (20}

29,3 = 8a?

9} =40> = o is even

\We  ossuwved  that P and q lnove o common fodos buy  we

W S\ by 2.
J

3
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Section B

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.
Circle your answer.
1 1
2 4
K+ 2k + 4k +2k+1=\ 2 0p=1 > k=L
\0

Turn over for the next question

[1 mark]

13
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12

The histogram below shows the heights, in cm, of male A-level students at a particular

school.

Frequency 2

density

v

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

Which class interval contains the median height?

Circle your answer.

[155, 160) [160, 170) [170, 180)

[180, 190]

[1 mark]

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 | ’° change
since 2011
Other takeaway food 0 0 0 0 929

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.

Thwe valves oge roonded 40 +the  neavest {ntegec 50  oue

[3 marks]

nor achully Qqpal 4o 2ex0

Turn over for the next question
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14

14 (a)

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

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]

let G be e event khe Student Studief  Qeagragwy
J

e _
Plo): 35 =% , P(C)=7a°3%

P(PNG):= 25 = %

P(p) x P(W:= T*3 %= PPne)  so they ore indecendent

16
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14 (b)

It is 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 %

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

[4 marks]
Y + sfudent es ics
Let B bhe +ne evenr Ethe  Sstudent  Studies bio\osxj

P(MnR)= P (M) x P(RIM)

L3 . 2
= 5%%° &o

P{mMuB) = P(M) + P(B) — P(MqaR)

-
-

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]

B (6,015)

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

[1 mark]
6
Q15 = 0 o0ooouy
15 (c) Find the probability that at least two of the bulbs he buys are faulty.
[2 marks]
Px=22) = |- P(xeD)
=1- 0.19¢64
=0.22%
15 (d) Find the mean of the distribution stated in part (a).
[1 mark]

£ x 015= 0.9

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]

° i \ A My 1§ i { of nor +twhne

__okwer lie\af bibs  oxe .ll'-ow\.y.

' The ?mbm'ma, of o \;3& b  being fowlha is  Conttont.
J ) J

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 Zx2:261.8

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

[1 mark]
165.6 _ |33
120
16 (a) (ii) Calculate the standard deviation of X.
[2 marks]
268 g
(20 = 0.92656... = 0.923
16 (b) Assuming that X can be modelled by a normal distribution find
16 (b) (i) P(0.5 <X < 1.5)
[2 marks]
P(0.9¢ Xt1.5)
0.5-138 , X-138 ¢ |.s—|.3s)
=P \T0.523 0.523 0-523

=P (-1.63 L XL 0.23)

u

0.590t- (1—- 0.4525)

u

0.5426

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

.28 - 3(0.527) =1.38 — 1.53968 = — 0.19%8

TWS s less than O SO twe  ywoded WMoy Nok e Suitale.

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~ N (IM. 0.11%)
P(Y>035)=P (2> 035-m) = 0
\ 0. 21
- 2316 =0.39-pm
0.21
'AA: 0.43

Turn over p»
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17 (a)

Suzanne is a member of a sports club.
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]
Ho : ?= OS
H.: p£0.5
Lek

X~B(10,0.5) ownere X is +he number of qamaes she wing.

P(x27)= |- P(XL 6)
= 1- 0.828|
= 0.132
32 > n M

Ne&w

{ocket NnoXxer o d(l‘:{brm,

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.

[5 marks]
Y~ R(20.0.5)

P(Y213) = 0.1316

P(Y214)=0.0537

0.0533 » 0.1 SO she wvieeds 4o  win ot \east 4 wnoiches 4o

conc\ude she hos imeroved.

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 box

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 21.29g

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

e Sompe iS __nNor  fondom

2 4
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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
decreased 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.

[6 marks]
Hb . 'N\ = 6‘ 5

[ARE '[\A L 6.5

2 = 65%-665 - -—Lu

(&)

The cnfical vale £or 10#4 is -1.28

“L42£-128 S0 veject M. There is  Sufgicienr evidene wwat tie
odverfising campoign  ceduted  Chocolate  cansumplion

END OF QUESTIONS
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