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Section A

Answer all questions in the spaces provided,

1 The graph of v — arccos .y is shown.

Vv

=y

State the coordinates of the end point P.

Circle your answer.
[1 mark]

M
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Simplify fully

Circle your answer.

©

f(x) = 3x2
. tim f(x+h)
Obtain ™/ — )

Circle your answer.

3h?

h

= f(x)

(v + 3)(6 - 2x) _
(- 3)3 1) for v + +3
2 (6 - 2x)
(x-3)
43 3(x + hf — 3x2

Turn over for the next question

Do not write
oulside the
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[1 mark]
(2x - 6)

(J( = 3}

[1 mark]

Turn over p
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4 (a) Show that the first three terms, in descending powers of x, of the expansion of m}ﬁme

(21. 3)11’]
are given by
1024110 4 ,u..rg | q,rs

where p and q are integers to be found.

[3 marks]

(29)% ¢ *Ci(22) WBWCCq (9)*(-)™

= ]024%'° - 193L0xcY L 1036%02CE

4 (b) Find the constant term in the expansion of
10 '
(=-3)

x f
[2 marks]
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5 A gardener is creating flowerbeds in the shape of sectors of circles.
The gardener uses an edging strip around the perimeter of each of the flowerbeds.
The cost of the edging strip is £1.80 per metre and can be purchased for any length.
One of the flowerbeds has a radius of 5 metres and an angle at the centre of
0.7 radians as shown in the diagram below.
5 (a) (i) Find the area of this flowerbed.
[2 marks]
1 L2
: X (0 -
Ao of g secer = 2 % O 0-F
i
(niadians 2 (*@)
= %-79m =
Question 5 continues on the next page
Turn over p
Iy
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Do not write
5 (a) (i) Find the cost of the edging strip required for this flowerbed. .~
[3 marks]
Qe tengn £
C H
CsF £5) B .5 -
Lol lmeip) 2 3.8 68 €9
Lotal perimelp) B A G SE—
] = 13- 95m
cask - 13-%5m x £].%0
- 124 30
5 (b) A flowerbed is to be made with an area of 20 m?
5 (b) (i) Show that the cost, £C, of the edging strip required for this flowerbed is given by
18 /20
C—-s—(7+r)
where r is the radius measured in metres.
[3 marks]
perimeter P r & +0r
_‘_ "
a0l O T 2 =20 =9 § = &0
re
//
P = /[ 80, 9r
i \ o )
P = 4 O v Lr
2
€ = 40 « 1.8 % a3 r
r
3 e & M5 . = 1% /(206 \*f1
e D S L5 4
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5 (b) (i) Hence, show that the minimum cost of the edging strip for this flowerbed occurs
when r = 45

Fully justify your answer,

[5 marks]
Wekntny € =70 . g,
( =)
de = =~ 33 F\g
dr [z s

mMomem eceprs wWhpen _aC = ¢

au
(z 5

= \,10 N4 .41
% 4.5

check fns AS o ooy m -

cL_’*_(_i ~ W44 givep r:=J2 d2¢ 2 0
X r3 Ar

AhereCue minmom ax r ¥ 4.9

L e

07
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6 Given that x > 0 and v # 25, fully simplify OU!s;Zi!he

1 3
10  5x — 2x2 — x2

95— x
Fully justify your answer.
[4 marks]
Otsx -20c™ - x 5w
S-ix S |
= % 4+ oJx r 257C + Socdx - 10w i - 19{ -6*)(]%"1/%
i - > ——
HG ~EE
= S0+ A3 ~mp*
2 55y = OC
= ( :
('2_5/367 Z.%e ) = 9%+ o

29 /DC

i
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7 A building has a leaking roof and, while it is raining, water drips into a 12 litre bucket. T

When the rain stops, the bucket is one third full.
Water continues to drip into the bucket from a puddle on the roof.
In the first minute after the rain stops, 30 millilitres of water drips into the bucket,

In each subsequent minute, the amount of water that drips into the bucket reduces
by 2%.

During the nth minute after the rain stops, the volume of water that drips into the
bucket is W, millilitres.

7 (a) Find 1,

[1 mark]
30K .98 7 29 4
Wa = 29 ¢
7 (b) Explain why
W,=Ax 098"
and state the value of 4.
[2 marks]

Nn1s rho o term of a goomeme  Sequeonce

A 2°fe veclizchon Sums A common rallts of ©9%

A =30

Wi
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7 (c) Find the increase in the water in the bucket 15 minutes after the rain stops. ==
Give your answer to the nearest millilitre.
. [2 marks]
\ n 0 Lf=-8 n)
Cl-r)
>15 : 30 1-0-9%'2) B
\~AE
LT
7 (d) Assuming it does not start to rain again, find the maximum amount of water in the
bucket.
[3 marks]
S o = A
f =¥
-~ 30 = 1900 = 1.%Hlikves
L ~D-98
-9+ 4= 5.6 Lkces
7 (e) After several hours the water has stopped dripping.
Give two reasons why the amount of water in the bucket is not as much as the
answer found in part (d).
[2 marks]

o

Sum Lo x_n[‘ﬁmltu WAS UW<sed pbuyx miS

assumes dncie are 0 fade Avps Dok Moy
A

haile skopped

o

LDoIod ) evapocate  Quer bime

H o
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Given that

k

xycosxdy —an + b

find the exact value of @ and the exact value of h.

Fully justify your answer.
[6 marks]

LH\CL%WLL\UH ‘(_)L)pCUUv \

= 2 ! =
V' T coSoc V= SANIC

\\ Yeos X d o =

NSNS - J?Bm'xdoc

2SN T eoSOC

{vrg w3
xoosocdy = [DCSIWI + CGS‘I} iy
Jﬁm

m I I:T.)

= :% Qm"‘i - cos?) = ( 4sSi0 a tCoes ¢
- 3 > B J—)
g B ra - @l

N '



Turn over for the next question
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9 A function f is defined for all real values of v as Mﬁi e

f(x) =x*+5x3
15

The function has exactly two stationary points when x = 0 and r —

9 (a) (i) Find "(x)

. [2 marks]
Floy=oc* vngd
P ') = 4acd 1 Dok
_____ ¥_}j_(x) = \29c* + 302C N
9 (a) (ii) Determine the nature of the stationary points.
Fully justify your answer.
[4 marks]

at X0 (") =@

r g

Check P (1) =12 30 >0

Li

i) = Ww-30 =0

Fo X0 1S A paint of 10 Plocaon

atT=-15 () () 30(%)
4 A A \ v
- 37 >0
\5

xX = - 1S A _MNnimum point

<]

Wi
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9 (b) State the range of values of x for which
f(x) = x4 + 5x3

is an increasing function.

[1 mark]
'S
e ol B |
9 (c) A second function g is defined for all real values of x as
g(x) = x* - 5x°
9 (c) (i) State the single transformation which maps f onto g.
[1 mark]
Q eflochian N ©he y QA9C\S
J
9 (c) (ii) State the range of values of x for which g is an increasing function.
[1 mark]
x ¥ Ry
Turn over p
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Answer all questions in the spaces provided.

10 Anke has collected data from 30 similar-sized cars to investigate any correlation
between the age of the car and the current market value.

She calculates the correlation coefficient.
Which of the following statements best describes her answer of —1.2?

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

Definitely incorrect \/

Probably incorrect

Probably correct

Definitely correct

1 The random variable X is such that X ~ B(n, p)
The mean value of X is 225
The variance of X is 144
Find p.

Circle your answer.

0.6 0.64 0.8

[1 mark]

M
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12 An electoral register contains 8000 names.
A researcher decides to select a systematic sample of 100 names from the register.
Explain how the researcher should select such a sample,
[3 marks]
_Give eacn namo 0 aumber Prom A W Yoo
000 = BO
1 GO
and gmuj seloot (O number betuyoon A
X0 and selook Loy RO persan fom the
Prist perscn selo ciod
Turn over for the next question
“Turn over b
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The table below is an extract from the Large Data Set.

 Propulsion | Region | Engine Size Mass | Co, Fhrticulate ]
Type | { Emissions ‘
2 London 1896 1533 15% E]lJ
2 North West 1896 1423 | 146 T 0029

2 North West 1896 1353 | 138 0025 |

‘ 2 South West 1998 1547 | 159 0026

2 London 1896 | 1388 | 138 0025

Il 2| SouthWest _189_6__ 214 | 130 | 001 ]

2 South West 1896 1480 | 146 0.029

2 South West 1896 1413 | 146 | 0024

I 2 South West 2096 | 1695 192 0.034

1 2 South West 1422 1251 122 0.025

|2 South West 1995 2075 | 175 | 00%4

BE: London 1896 1285 | 140 | 0036

‘ 2 North West 1896 0 146 |

13 (a) (i) Calculate the mean and standard deviation of CO, emissions in the table.

L

Weon =

'& B - b

[2 marks]

Srandoftd deviaricq =

|\t . %

Jun21/7357/3
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13 (a) (ii) Any value more than 2 standard deviations from the mean can be identified as an o

outlier.

Determine, using this definition of an outlier, if there are any outliers in this sample of
CO, emissions.

Fully justify your answer.
[2 marks]

| 4%. 6 £ + 2 (\F-F) - 1BLG %

14 -6 - 1 c1t-9) = I3
113 4~ 0ukuer %0 -2 < oulis
192 > (¥4 .2

192 15 the On,U.j ¢ U 06

13 (b) Maria claims that the last line in the table must contain two errors.

Use your knowledge of the Large Data Set to comment on Maria’s claim.
[2 marks]

> Tre O vodul 18 aN exrel b ecouise («Lonj

(o nas oL masSs

> Thy DIANE COM Ay not be an eccdr AS

NCt au particul okl episSiing Are

recordod tn e LDS

Turn over for the next question

Turn over p
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14 A and B are two events such that il

worh — Pdn B) - 0.1
not JU v — FJ(AJ'{_‘ R;) 02
vob B
P(B) = 2P(A)

14 (a) Find P(4)
[4 marks]

a2

PCAUVB) = P(P)rP(B) -P(ANB)

P(Ppn UB) - 0.9

P (R UB) - pcp) - 2PCR) - o
O-9 = 3P(R)
P(R) > 0.3

14 ()  Find P(B|A)

P (A NB) - PA)x p(RIA)
P(RIR) = PCA 0B)
PCR)
= 0 -\ = \

0+3 2

[2 marks]

e
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[1 mark]
ot independent as P(A) x P(B) - 0.3x0 6 =
0,8 # PAANB) =01

Turn over for the next question

Turn over b

o
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15 A team game involves solving puzzles to escape from a room.

Using data from the past, the mean time to solve the puzzles and escape from one of
these rooms is 65 minutes with a standard deviation of 11.3 minutes.

After recent changes to the puzzles in the room, it is claimed that the mean time to
solve the puzzles and escape has changed.

To test this claim, a random sample of 100 teams is selected.
The total time to solve the puzzles and escape for the 100 teams is 6780 minutes.

Assuming that the times are normally distributed, test at the 2% level the claim that
the mean time has changed.

[7 marks]

SR (

LAe t0 Solve W) ninutoes

_ Her M= b5

Ho M #69
Testseapate = LF-%-65
(. .3 /ﬂaﬁ)
= 7.4%

Critcat vauue = 2.33

2 .48 » 2.33

P.a]ec_t He ¢ dhere 15 Sufictont ellidonco

ar tne 2°1e (puol Su%(jr‘&;t; tbat Mcean

eSeade nicne NAS Ch(_ln%od -

Wiy

i Jun21/7357/3
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16 The discrete random variable .\ has the probability function e
(7 — 2x) x-0,1,23
P(X —x) k i
0 otherwise
where ¢ and k are constants,
16 (a) Show that 16¢ + k =1
[2 marks]
x ol 1 12139
P(X=o¢) | Fc{Sc [3c | © ('
Fc+r8c t3c +¢c + =14
b +e¢ = 1
; 5
16 (b) Given that P(X > 3) =3
find the value of ¢ and the value of £.
[2 marks]
C +kt = 5y
c:= '/q90 g = 3s
Turn over for the next question
Turn over p
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17 James is playing a mathematical game on his computer.
The probability that he wins is 0.6
As part of an online tournament, James plays the game 10 times.
Let Y be the number of games that James wins.

17 (a) State two assumptions, in context, for ¥ to be modelled as B(10, 0.6)
[2 marks]

o

_° The event of James LLDNING 0o garme

s 111..(1de0er. o _h 'n'm_miﬂﬂ'mﬁ Auncine)

o \j.(_\l\’lﬁ._ :

*  Tne pmt‘mh\hﬂj cf JCUMOES U ynmoﬂ
{

tenans constanc ak 0-6 Prom game jos)

aa e .
J
17 (b)  Find P(Y =4)
[1 mark]
O-114
17 (c) Find P(Y > 4)
[2 marks]
FCY £3)- p. 88478
Pcvyzy) = 4- P(Me3)
= 1 -0.084 %4
= 0-94¢824
A
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After practising the game, James claims that he has increased his probability of mﬁi o

winning the game.
In a random sample of 15 subsequent games, he wins 12 of them.

Test a 5% significance level whether James's claim is correct.

[6 marks]

\ = hun\b et C'{‘I Lﬁ(l_ﬁtb LOn S

Ha® D86 ) B
R, pP>C.b B B

_:\ "“_B \. "v‘E)iD‘_b) _ e e

Py =) s 4-P(xem) B
: 1- p.9094
= D« 0905

(). 0905 * 0-05 g6 accepr He

L

Tnere 1s \osufhcent evidonce to Siiggesc

tar e mo‘mmxihj o James MLDONG, e

(jn e nas (el ased

Turn over for the next question
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18 A factory produces jars of jam and jars of marmalade.

18 (a) The weight, X" grams, of jam in a jar can be modelled as a normal variable with mean
372 and a standard deviation of 3.5

18 (a) (i) Find the probability that the weight of jam in a jar is equal to 372 grams.

0

[1 mark]

18 (a) (ii) Find the probability that the weight of jam in a jar is greater than 368 grams.
[2 marks]

P (X #3L%) = 0-%¥1345

18 (b) The weight, Y grams, of marmalade in a jar can be modelled as a normal variable
with mean p and standard deviation o

18 (b) (i) Given that P(Y < 346) = 0.975, show that

346 — i = 1.960
Fully justify your answer.
[3 marks]

_USmj myelse gormdd 2 vawe (8 496996 .

Poc tne orea of 0-9F8%

P’ ( 7 < 346-M): (.915
o]
R O e 3(_1_;3,-},\:\.01&0”

5

M
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18 (b) (ii) Given further that

P(Y < 336) = 0.14

find u and ¢
[4 marks]

Usina inverse Nocmal  dusenocen a%am:

Z = -1.08%
336 = - \.0%
5
33 - =T - 1.0%¢g
g = B.94 ,
J = 340 |

END OF QUESTIONS

mm
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Question
number

Additional page, if required.
Write the question numbers in the left-hand margin.
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Question
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Write the question numbers in the left-hand margin.
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