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Section A box

Answer all questions in the spaces provided.

1 The graph of y = f(x) is shown below.

VA

V .;C
One of the four equations listed below is the equation of the graph y = f(x)
Identify which one is the correct equation of the graph.
Tick (v') one box.
[1 mark]

y=Kk+2[+3 ¢

y=pKx+2/-3

y=k-2[+3 Y

y=x-2[-3
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2 The trapezium rule is used to estimate the area of the shaded region in each of the box
graphs below.
Identify the graph for which the trapezium rule produces an overestimate.

Tick (v') one box.

[1 mark]
VA
/0 X
VA
0 X
VA

&)
N
=V

=V >

Turn over »
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Circle your answer.

3 A curve with equation y = f(x) passes through the point (3, 7)

<
Il
wl~
=
<
Il
o

Given that f'(3) = 0 find the equation of the normal to the curve at (3, 7)

4 Express
5- Vx
2
in the form
5xP — x4
where p and ¢ are constants.
2 marks
- ,L"; -2 _a (-51a) [ ]
25 c o s - = br -
[A

[1 mark]
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A curve has equation y = 3e<* box

Find the gradient of the curve at the point where y = 10

: 10/ [3 marks]
d’i = 6L 2 —dﬂ- b 6 2,><P ( M
aL &* s !

[0 = %e** - 20
(0

2N
> =4
n 48 = 2
IV(—'-'B'Q = 1

Turn over for the next question
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Do not write
6 (a) Sketch the curve with equation Omst'gi e
y= _xf(zx +a) t= 0
where a >0 P= “i
2 [3 marks]
VA
% 0 X
1
|
6 (b) The polynomial p(x) is given by
p(x) = x?(2x + a) + 36
6 (b) (i) Itis given that x 4 3 is a factor of p(x)
Use the factor theorem to show a = 2
[2 marks]
()" (2094 a) + 36 = 0
U -6+ a) +36 =0
-G «% + 36 =0
Qg -18-0
Qo = (¢
A= 2
Jun23/7357/3
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6 (b) (ii) State the transformation which maps the curve with equation
y= x?(2x +2)
onto the curve with equation

y=x%2x+2)+ 36
[2 marks]

W&M{mmavim o Vaine (306)

6 (b) (iii) The polynomial x2(2x + 2) + 36 can be written as (x + 3)(2x2 + bx + ¢)

Without finding the values of b and ¢, use your answers to parts (a) and (b)(ii) to
explain why

b? < 8¢
[2 marks]

e Ivan (o el Yroph _only hed o real mot ab a: -3
fo We ol guadrenc facdor bhpd no reed pots.

and for Hue vo W o repl woks b -4ac

b —udxc 20  ph*<¢ F¢

Turn over for the next question

Turn over »
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7 (a)

A large copy of the logo, with PQ = 5 metres, is to be put on a wall

Show that the area of the logo, A square metres, is given by

A new design for a company logo is to be made from two sectors of a circle, ORP
and OQS, and a rhombus OSTR, as shown in the diagram below.

T

\Y/

P O Q

The points P, O and Q lie on a straight line and the angle ROS is 6 radians.

A:2:(n—9+23in9)

[4 marks]
A;ﬁl?_rz@
AxLlyr? (#t-0) - 2f1-02
L > 2 /
Ap——,,i—ab?in(, PG = 6m
A{\, : P¢ne PQ = 2r
r=- a9

A@’— (2’5)2%“/\6 As = (&.6\’- (T‘—@W

~

(29[ g +-F =2
2 /

«2(&-’557 [l%in@ +fn~6)

-3%5’ [Q%ine +'ﬂ—®>

0 8
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7 (b) (i)

Show that the maximum value of 4 occurs when 0 :%
Fully justify your answer.

[6 marks]

i /‘25\ (-1 + 2(086\,

d@ \ %’/
ik - o 1+ 2us® =0
40 Lom:%
o = I
3
. =-Boane L?Y-Z%im_:_“' =25 x\N3 . 0
hor ¢ 8 2 s 2
%
iA,A =0 _and s <D
[1,§%)

o . -
M = & madmum

A

Question 7 continues on the next page
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7 (b) (ii) Find the exact maximum value of 4

[2 marks]
he 25 [ 250 T - )
¥ o 2 /
LN
- 35 [ g3a2m)
¥ 37
7 (¢) Without further calculation, state how your answers to parts (b)(i) and (b)(ii) would
change if PQ were increased to 10 metres.
[2 marks]

Tha aaglt 4iving Hu moawmm ama  whuld nol chang?
A S wos wr AP dor e r. Hu ot man]

aren wowld 9 quprdimpled  od dw  reokma hoa
dowi2 d Wmd  grea £5 poppromel b 2
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Turn over for the next question box
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Use the substitution u# = x° + 2 to show that

1

1 9
J al dx
0(x5+2)3

~ 180
[7 marks]
'd.(q = 5‘){_14 [-‘ qu olu
a ) w EY
du - dy [ 25  du
571-“ J u3 5
M-l: (16 {‘g u"'l d‘“\
a=1 wu= 142:=3 Jg s ul
=0 u=052°2 pi | 1 ou
Jz 6u2 Su?
-l 4! ]°
L S Su? Jz
;‘.+_L- + TN : !
5 49 0 20 1§ 0

12
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Turn over for the next question
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9 A water slide is the shape of a curve PQ as shown in Figure 1 below. ok
Figure 1
P
Q
)

The curve can be modelled by the parametric equations

1

2
Y= t
where 0.2 <¢<3
The horizontal distance from O is x metres.

The vertical distance above the point O at ground level is y metres.

P is the point where 1 = 0.2 and Q is the point where ¢t =3

1 4
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9 (a) To make sure speeds are safe at Q, the difference in height between P and Q must
be less than 7 metres.

Show that the slide meets this safety requirement.

[3 marks]
- 0 oy co2+r - (02
J U‘L
e 3 o 3¢2 . 7 36T
d 2 ~

9 (b) (i) Find an expression for d_y in terms of ¢

X
[3 marks]
oy dy y e
oAu ol € A
Ay . |- =
oE €
L pp
a€ £z
dy _ -2
dn el
o L
{ fz

Question 9 continues on the next page
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9 (b) (ii) A vertical support, RS, is to be added between the ground and the lowest point on the

slide as shown in Figure 2 below.

Figure 2
P
Q
R
O S
Find the length of RS
[4 marks]
£ -0
o - | - [
o £ = 2
£ = |2
;1 = [
Y- 1 * ¢ 2
V&

B: W2m -

2-65m ( 39t)
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9 (b) (iii) Find the acute angle the slide makes with the horizontal at Q

Give your answer to the nearest degree.

| 2 [2 marks]
k-3 M- 47)
Ar | 4_,|_, el
U]

END OF SECTION A

TURN OVER FOR SECTION B
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Section B

Answer all questions in the spaces provided.

10

11

Which of the following is not a possible value for a product moment
correlation coefficient?

Circle your answer.

A and B are mutually exclusive events.
Which one of the following statements must be correct?

Tick (v') one box.

P(AUB) = P(A) x P(B)

P(AuB) = P(A) — P(B)

P(ANB) =0 \/

P(AAB) = 1

[1 mark]

[1 mark]
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12

12 (a)

12 (b)

12 (c)

12 (d)

It is known that, on average, 40% of the drivers who take their driving test at a local
test centre pass their driving test.

Each day 32 drivers take their driving test at this centre.

The number of drivers who pass their test on a particular day can be modelled by the
distribution B (32, 0.4)

State one assumption, in context, required for this distribution to be used.
[1 mark]

Ha o ol iy of (o g e revi (g Gngrant
ot 04,

Find the probability that exactly 7 of the drivers on a particular day pass their test.

2 [1 mark]
plv:=7) = [Z*,’) v(-)" > (06) " = 0-0(57

Find the probability that, at most, 16 of the drivers on a particular day pass their test.
[1 mark]

p(¥<lb) = 0-%0%

Find the probability that more than 12 of the drivers on a particular day pass their test.
[2 marks]

(X7 18) - [- P(X£1)
- | -0 yelf
h-53¢8

tl

2 0
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12 (e) Find the mean number of drivers per day who pass their test.
[1 mark]
Mean = np = 32X04 = (3%
T
12 (f) Find the standard deviation of the number of drivers per day who pass their test.
[2 marks]

Vaviante = np(/—p) 32 xy 00hx 06 - T6F

8D = (7.6 = 277

Turn over for the next question

Turn over »
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13 There are two types of coins in a money box:

e 20% are bronze coins

* 80% are silver coins
Craig takes out a coin at random and places it back in the money box.
Craig then takes out a second coin at random.

13 (a) Find the probability that both coins were of the same type.

[2 marks]

P (ol bmv\u?) = 0:2x0-2 = 0-0¢

P (i sluer )= 0-% x 0§ = 0-04

P (b Qv Saws Wypa) = 0.0k 1 0-bk = b -6F

¢t
13 (b) Find the probability that both coins are bronze, given that at least one of the coins
is bronze.

[2 marks]

P (o¢ fedsk sn2 monze ) = | — P (ppin Klver)
= |- 064 = 636
p (ot loronze | ot towv one) - PUinHr iorom2e)

pLat et shs )
0-ou -

0 - 36 T

pab) = PLANE)”
pR) =2

2 2
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14 The mass of aluminium cans recycled each day in a city may be modelled by a
normal distribution with mean 24 500 kg and standard deviation 5200 kg.

14 (a) State the probability that the mass of aluminium cans recycled on any given day is
not equal to 24 500 kg.
[1 mark]
P\ = 0«3 =0 bpor M a
P(Y 7 2ugq00) - 1
14 (b) To reduce costs, the city’s council decides to collect aluminium cans for recycling

less frequently.

Following the decision, it was found that over a 24-day period a total mass of
641520 kg of aluminium cans was recycled.

It can be assumed that the distribution of the mass of aluminium cans recycled is still
normal with standard deviation 5200 kg, and that the 24-day period can be regarded
as a random sample.

Investigate, at the 5% level of significance, whether the mean daily mass of aluminium
cans recycled has changed.
[7 marks]

HO:M: 24500 )? N fu[62 0 = 26730

2Y
A M7 qus00 o

- Oo?.
X~ N(au500, L)

P (X 2 &573@ = |- ¥ X ¢ 267307
- 0-0(F
0-0(% < 0-035 §0 n;/'fff Ha H,

Hare & gyfpeland anoin@ 0 uggat e paan
o((u'[u mafy of awmim,\w\ tany m%{ Yed Ney HMM?«%
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14 (c)

A member of the council claims that if a different sample of 24 days had been used
the hypothesis test in part (b) would have given the same result.

Comment on the validity of this claim.
[2 marks]

k Lferenl  gamgle would have & differenr
Bamplt mean , pluch 5 pdrar ;s peng jled- v
o Fof  Yu mﬁmmm‘s regt  wold § oufleatnlr
0 e gam (S ngt  vekd

Turn over for the next question
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15 (a) A random sample of eight cars was selected from the Large Data Set.
The masses of these cars, in kilograms, were as follows.
950 989 1247 1415 1506 1680 1833 @
It is given that, for the population of cars in the Large Data Set:
lower quartile = 1167
median = 1393

upper quartile = 1570

15 (a) (i) It was decided to remove any of the masses which fall outside the following interval.
median — 1.5x interquartile range < mass < median + 1.5x interquartile range

Show that only one of the eight masses in the sample should be removed.
[3 marks]

(&R = |70 =167 = Yo}
Witk 1242« [-5 vy415 - 7%¢5
gLy Lmw (2934 [9vloy = 1997 - 5

200 > [397-9 Hwmw & 15 an gukleer,
[(NV7E w% g oofHier

15 (a) (ii) Write down the statistical name for the mass that should be removed in part (a)(i).
[1 mark]

Dufliev

2 6
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15 (b)

The table shows the probability distribution of the number of previous owners, N, for a
sample of cars taken from the Large Data Set.

n 0 1 2 3 4 5 6 or more
P(N=n) | 014 | 0.37 | 0.9k | 0.25 | 0.4k 1.7k 0

Find the value of P(1 < N < 5)

- [4 marks]
01y £ 0374 0.9k 702 D064k # [Tl = |
0-76 13k- 1
3k = 0 QY
k= 0.0
Pl Nesg) =

0574 0 Qep08 « 026 ¢ 0-4p-08 = 0-72¢

Question 15 continues on the next page

2 7
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15 (c) An expert team is investigating whether there have been any changes in CO, box
emissions from all cars taken from the Large Data Set.

The team decided to collect a quota sample of 200 cars to reflect the different years
and the different makes of cars in the Large Data Set.

15 (c) (i) Using your knowledge of the Large Data Set, explain how the team can collect
this sample.

[2 marks]
L0 S 1 ?m an i Smod(M O‘Q oSy H e pyed
o ook ogurianol quotad ) 00 o gatua gear
o LD o gath maMe. M ol d Xl Qo
Cad_ i (A 0F e 4 maksS of car o
ok o He  wo o - (0% Gx g = 200)

15 (c) (ii) Describe one disadvantage of quota sampling.
[1 mark]

Q)uohx forugptd Ng (. prodd LU g iastd
gample.

2 8
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16 A farm supplies apples to a supermarket. box

The diameters of the apples, D centimetres, are normally distributed with mean 6.5
and standard deviation 0.73

- . H . 2
16 (a) (i) Find P(D < 5.2) N~ (69,072 )
[1 mark]
p(pesa) = 0-0375
16 (a) (ii) Find P(D >7)
67 [1 mark]
p0>7)= 0 ¥4
16 (a) (iii) The supermarket only accepts apples with diameters between 5cm and 8 cm.
Find the proportion of apples that the supermarket accepts.
[1 mark]

P(5 ¢D¢g) = 0.9601

A}

30
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16 (b) The farm also supplies plums to the supermarket. box
These plums have diameters that are normally distributed.
It is found that 60% of these plums have a diameter less than 5.9 cm.
It is found that 20% of these plums have a diameter greater than 6.1cm.

Find the mean and standard deviation of the diameter, in centimetres, of the plums
supplied by the farm.

[6 marks]
0[046"1):0.5
P (D> 6-) = 0-2
v PlDecg-7)- 06
P(p<?) =06 3 .- 02533
Foy P(D"G'l\ =02
P(2722)= 02
|- 0:2 - 0¢:-P(2<3) 2,2 0-84(6
59 ¢ Mk
5-9-% - 0-2933 2 59-p> 8:2533§ (1)
§
B-1 - - 9.8 Wb D §-p =0-34068 (2)
§

(1) ‘(2} (6 1-p) - [6-‘144) = 6-Fulb§ - 019455
0.7 < 0'59‘8’33
A 58 cm b - p.2 = 0-3Y4
§° 0-%4uyn »-H§ED
D9 (M=02533xc0:34 - 6-0%6(
M= 6-9- 0-0%56( = 5-8/Y

L e
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17 A council found that 70% of its new local businesses made a profit in their first year. box

The council introduced an incentive scheme for its residents to encourage the use of
new local businesses.

At the end of the scheme, a random sample of 25 new local businesses was selected
and it was found that 21 of them had made a profit in their first year.

Using a binomial distribution, investigate, at the 2.5% level of significance, whether

there is evidence of an increase in the proportion of new local businesses making a
profit in their first year.

Wot P~ 0-7 X~ B[lg) 0'7)
Hi; '[)7 0-1

[6 marks]

p(x721 )= 1-P(X £ 20)
= 41 - 6-9095 = 0-0907
0-0%5 > 1035
WL do wnsb re,u{!_U( My

Thare 5 toupionr o o an  nua¥ in
He  gwpodi M of  tocals bunvwd o Hot mods g
poliv in # fret QRar-

END OF QUESTIONS
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