Do not write

. outside th:
Section A sl;oi *

Answer all questions in the spaces provided.

1 f(x) = arcsinx
State the maximum possible domain of f

Tick (v') one box.

[1 mark]
{xeR:-1<x<1) il |
T T
——<x< <
{x eR: 5 < x < 2 }
| {xeR:-n <x<m}
{x e R:-90 <x <90}
| 100! |
ﬁ 2 Find the value of §_8'x—3'
Circle your answer. ~
[1 mark] |
-
— 00 161700
147 =
3 Given u4 = 1, determine which one of the formulae below defines an increasing
sequence for n > 1
Circle your answer.
[1 mark]
U1 =—1+0.5u, u, = 0.9""

mn
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1 Do not write
outside the
4 Sketch the reglon defined by the Inequalities . box

yo (1 2x)x13)andy-x<3

Clearly indicate your reglon by shading it in and labelling it R.
[3 marks]

Turn over for the next question

|
|
|
|
|

A | | Tum over >
3
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| ~ | Do not write
k . . 2 2 | outside the
5 A circle has equation x“ + y< — 6x — 8y = 264 | box

AB is a chord of the circle.

The angle at the centre of the circle, subtended by AB, is 0.9 radians, as shown in the
diagram below.

o N,

Find the area of the minor segment shaded on the diagram.

Give your answer to three significant figures.
[5 marks]

(x=3)"=F + (4w -6 =24
D G- (g = 289
= 17

I o
AQ& O»C Secinc o—(} cacle T4 ?<(77‘><C/-‘|

= |30-0S

Area o,ﬁ M(_L,z?,/e < EX/_-]]—X S;/) 0‘?
| s l‘g- \q

| l30.08 = 113-19 = lb - Q6 = (p-a.

0 4
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Do not write
6 The three sides of a right-angled triangle have lengths @, b and ¢, where a, b, ¢ € Z o

b
6 (a) State an example where a, b and c are all even.
[1 mark]
A6, b=§, cC=10.
6 (b) Prove that it is not possible for all of a, b and ¢ to be odd.
[3 marks]
Ass ume. a eand A odd - -
(er\ 20" & (a +\\:‘ = c*
= Bentabemg | B g4nal = l\[g@ Lent 4 200 'Lmnau)}‘
SO c* s eden Sg ¢ Y even.

l1£l c® 75 odd,  JHen ' s odd . Then

eithoc  a* o h:  muSt he oven ,  whe e
oer be_l‘fl\j cald - So either  a o b

|

1 mit be odd. Then  notr ol duee  of
|
{ &, b axe con  bBe odd.
\
|
\

Turn over for the next question

S —

LI

Turn over p
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| Do not write

4y +3 | 4 B
7 (a) Express — 7 in the form \T1+(_:1_)§ :
s A8 e
(-0 7 x Ty
A (.'I‘." \\" + 8 = ZADC‘{“B
D A= A = 7
Goc x> = =
:1 - R -‘——
(oc -0 = x| Ge= Y

mi

Jun19/7357/3
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Do not write
outside the

7 (b) Show that ba

4
J etk dx=p+Ing

3 (x—1)°

where p and g are rational numbers.
“ & [5 marks]
-

\
i+
Q > =\ doc A+ S e =) C}‘DC
N4 =

~

3 3
- [4—’(\(36—4):](: + %Z‘%J:

= (}—.{-103 - %) - (LHnZ% - ’733

3. -7
| = LinhHh + 4

7 g
/A + /n"l‘"

Ho . |

\i

Turn over for the next question

A -
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Do not write
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8 A student is conducting an experiment in a laboratory to investigate how quickly box
liquids cool to room temperature.

A beaker containing a hot liquid at an initial temperature of 75°C cools so that the
temperature, () °C, of the liquid at time 7 minutes can be modelled by the equation

0 =504+ ke )
where A and k are constants.
After 2 minutes the temperature falls to 68 °C.
8 (a) Find the temperature of the liquid after 15 minutes.

Give your answer to three significant figures.
[7 marks]

7S=S(4 +AN) D X=1\.

R = Slus \\e,'m>

- 68

e - — -4
\

A= St + %)
= 39.%1 = 39.8°C.

08
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E— | outside the

giving a reason for your answer. ' box
[2 marks]

8 (b) (i) Find the room temperature of the laboratory,

Sz Sxu= 20T

—~ T Y \\ Y
As b becomes 72 m@rx\’f{ S ?C“(S?)

9 app voaches rogn 1% fiﬂ/ipemfure .

8 (b) (i) Find the time taken in minutes for the liquid to cool to 1°C above the room

temperature of the laboratory.

5/4-1’\\6{0'062.&) =20

[2 marks] a

|
|
— 0. 068 l
|

20+ SSe = 2\
— 0.0681F ) |
=) — = “Zr
]
)
S t- “ooes N %
= 5%-84% |

8 (c) Explain why the model might need to be changed if the experiment was conducted in
a different place.

| [1 mark]

| ‘

| The rcom  tempecatyre May _act b€

| Mo Qume oS In Aha b,

|

|

1

| Turn over for the next question

J |
Turn over »

.
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A curve has equation

_1‘2_):2 4 .ry" =12

9 (a) Prove that the curve does not intersect the coordinate axes.

L= O:

Do rot write
outside e
box

(2 marks]

yz=0:  Ox*+ Qx
J

2 D 0O =17

Abiher  cesylt is ]poSS;b/e) So  #He

dﬂé_s NQ * Tf\ /’t’ rsect +e .oC r(Ur\o:ﬂ'"

Cyrv€e

Oxef.

2xy +y3

9 (b) (i) Show that dy __ 2g+y°
dx 2x2 + 4xy2

o\ 3 Ay
23(\_\:\)7' +7—DC7'37%; + 3“ + 4y

= -

[5 marks]

4
?—'DC\J\‘L.-&—-\_J -

L.
- ('le:,L "’“133) o"dji

-2 ut ey 4)

2347\\ —+ LQO’;\-{S N
J J

= - (2 4 43 )
\J

2 4 syt

J

WA
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Do not wzre
ii outside the
9 (b) (ii) Prove that the curve has no stationary points. box
[4 marks]
U SSume e ge ve /;
l Ay — Assc « are /i |
| olo= Sfabonery  peints).
| 2 cy® +y¥ |
PR e -
X bcls’f Q:)(\.;“L - O ~
|
“ D 2oc@Fy =0 D —2v= 4t 0.
i - J
i = > U,
; - 203+ @43 - o5l - 1
( |
I |
| D ot . i
5 R oc < O N 0 HWA\ls 1S '\M‘DOSS-;D}Q ,!
! So M e e Na ShedSen ary Pc‘s/\TS - |
9 (b) (iii) In the case when x > 0, find the equation of the tangent to the curve when y = 1 |
| [4 marks] {
\3:! = \’I:.l‘f"x——l?_:c. 1
%C}c - (e +W)=0 D x=3 -4, ;
i
x> 0> x=3 |
t
x=2%, u=1l  cives |
7 \J J
dy - (6 &) -1
1. = — EP
dx i3+ 12 59
-7 '
‘ U -/ = 0 (DC = 53
1 J .
r -2 7
'; = U = X + T
i J
“Turn over >

e
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12

Do not write
outside the
Section B box

Answer all questions in the spaces provided.

10 Which of the options below best describes the correlation shown in the diagram
below?

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

moderate positive

strong positive

moderate negative

strong negative L]

12

Jun19/7357/3
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\
|
|
|

W

13

Lenny is one of a team of people interviewing shoppers in a town centre.
He is asked to survey 50 women between the ages of 18 and 29
Identify the name of this type of sampling.

Circle your answer.

[1 mark] |

simple random stratified systematic

Turn over for the next question

Turn over p

Jun19/7357/3
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Do not wre
12 Amelia decides to analyse the heights of members of her school rowing club. oox
The heights of a random sample of 10 rowers are shown in the table below.
' Rower Jess | Nell Liv. Neve Ann  Tori Maya Kath Darcy Jen

|
}
|

Height (cm) 162 169 = 172 156 146 161 159 164 157 | 160

| S—

12 (a) Any value more than 2 standard deviations from the mean may be regarded as an
outlier.

Verify that Ann's height is an outlier.

Fully justify your answer.
[4 marks]

-8 1.

XL =606 | @

606 — 2%x6-%)1 = b6 -G K

4o < 146- 498

Ann ©S  an Ouklier.

Wy
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12 (b)

L

15

| Do not write
outside the

Amelia thinks she may have written down Ann’s height incorrectly. | o

If Ann's height were discarded, state with a reason what, if any, difference this would
make to the mean and standard deviation.
[2 marks]

The mean "\Q{c}lfu" WOV(d Increase

(os  Ann's helgif is helow e  mean).

The  standard deriofon  would decresse

[0S Ann'¢ ML}M’ S A outlier).

Turn over for the next question

Turn over p

Jun19/7357/3
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Do not write
outsde the

13 Patrick is practising his skateboarding skills. On each day, he has 30 attempts at tor
performing a difficult trick.

Every time he attempts the trick. there is a probability of 0.2 that he will fall off his
skateboard.

Assume that the number of times he falls off on any given day may be modelled by 2
binomial distribution.

13 (a) (i) Find the mean number of times he falls off in a day.

[1 mark]
R’ x0-2= b-
13 (a) (i) Find the variance of the number of times he falls off in a day.
[1 mark]
W xN-2 x (1-0-2> = *§.
13 (b) (i) Find the probability that, on a particular day, he falls off exactly 10 times.
[2 marks]

Dxzie) = (o) 0-2° 08" - p.o3ss.

M

Jun19/7357/3
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] Do not w;,ite
outside the
13 (b) (ii) Find the probability that, on a particular day, he falls off 5 or more times. | bor
‘ [3 marks]
P(x7S) = 1= Plxeu
- | =0 LSS 23325477 ‘
X | ~Q-2S% |
= OQ.4S .
1 13 (c) Patrick has 30 attempts to perform the trick on each of 5 consecutive days.
113 (c) (i) Calculate the probability that he will fall off his skateboard at least 5 times on each of |
’ the 5 days.
! [2 marks] |
f S J
| O-74S a-0. 229
i
|
! |
| ‘
1
i
! 13 (c) (ii) Explaln why it may be unrealistic to use the same value of 0.2 for the probability of
» falling off for all 5 days.
[1 mark]
E Prota \‘*3 s likely o decrrese Al
! - -
| TQ}*‘(‘\QVL \(Y\’Qrcu@g =
|
i
i Turn over for the next question
Turn over >

LY
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Do not write

outside the
A survey was conducted into the health of 120 teachers. box

14

The survey recorded whether or not they had suffered from a range of four health
issues in the past year.

In addition, their physical exercise level was categorised as low, medium or high.

50 teachers had a low exercise level, 40 teachers had a medium exercise level and
30 teachers had a high exercise level.

The results of the survey are shown in the table below.

Low exercise | Medium exercise | High exercise '
Back trouble 14 7 10 |
| Stress 38 14 5 T
[ Depression 9 2 1 !
| —
LHeadache/Migraine 4 5 5
14 (a) Find the probability that a randomly selected teacher:
14 (a) (i) suffers from back trouble and has a high exercise level;
O p [1 mark]
20 = 1/1
14 (a) (ii) suffers from depression.
Qa1 |2 | [2 marks])

~— —

120 e = Ao

M
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| T ~ 1 Do npr write
| 14 () (i) suffers from stress, given that they have a low exercise level. oulsiee the
| ‘ [2 marks] |
B/ 76 1A ’
SO - 160 = 7§

‘ 14 (b) For teachers in the survey with a low exercise level, explain why the events ‘suffers

| from back trouble’ and ‘suffers from stress’ are not mutually exclusive.

[2 marks]

t ;

| 14+38= $ 2. |

' |

! . |

| $2 780, |

* i

/}F ‘HM’j Wére MUNQ\Mj Qxclosve,  Haore

wovld  be more LE tecChers with bock touble

0 Stress dhen [ E  Feachors . Thir is

7 (DOSS‘: bLle

Turn over for the next question

Turn over »

Wi
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Do not write
outside the
Jamal, a farmer, claims that the larger the rainfall, the greater the yield of wheat from box
~—

his farm.
He decides to investigate his claim, at the 5% level of significance.

He measures the rainfall in centimetres and the yield in kilograms for a random
sample of ten years.

He correctly calculates the product moment correlation coefficient between rainfall and
yield for his sample to be 0.567

The table below shows the critical values for correlation coefficients for a sample size
of 10 for different significance levels, for both 1- and 2-tailed tests.

thailed test significance level 5% 2.5% 1% 0.5%

2-tailed test significance level 10% 5% 2% 1%
iCntlcal value 0.549 | 0.632 | 0.716 O.7(E

Determine what Jamal’s conclusion to his investigation should be, justifying your

answer.
[3 marks]

O.S67 70:549.

ﬂ"U i IS sutficient eddencw R SUJC jeﬂ-

thet a /arj;er ouwnown 4 01[ rajr)ﬁ'.,u cavses

a ijOaL-éf cnoodt ie\d.
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Do not write
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16 (a) The graph below shows the amount of salt, in grams, purchased per person per week box
in England between 2001-02 and 2014, based upon the Large Data Set.

AN\

Salt (g) \

<

\%

Time (years)

Meera and Gemma are arguing about what this graph shows.

Meera believes that the amount of salt consumed by people decreased greatly during
this period.

Gemma says that this is not the case.

Using your knowledge of the Large Data Set, give two reasons why Gemma may be

correct.
[2 marks]

kj*OL)JS does no+ U+ at zevo.

The 9raph s ﬂar Salf purchased ar

an Tndavidal ,Droo(u(%, 77 does Yers

r\eges;@ﬁ(j QP,IQ/j h) amaun + o SQll caondumed .

2 2 Jun19/7357/3
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16 (b) it is known that the mean amount of sugar purchased per person in England in 2014 > o

was 78.9 grams, with a standard deviation of 25.0 grams.

In 2018, 2 sample of 918 people had a mean of 80.4 grams of sugar purchased per
person,

Investigate, at the 5% level of significance, whether the mean amount of sugar
purchased per person in England has changed between 2014 and 2018.

Assume that the survey data is a random sample taken from a normal distribution and
that the standard deviation has remained the same.

[6 marks]
Ay yp= T76-9 | A : g £78-9
0.4 —7%-9 )-S
pund 5 -
%Z \:‘/‘73 )' %lg .
Ccobcal  wyalee 77 o+  z= Q6

(-S4 -9y

No  reason B cject  H,.

Question 16 continues on the next page

|
|

I | Turn over »

2 Jun19/7357/3



16 (c)

2 4

24

| Do not write
outside the

Another test is performed to determine whether the mean amount of fat purchased box
per person has changed between 2014 and 2018.

At the 10% significance level, the null hypothesis is rejected.
With reference to the 10% significance level, explain why it is not necessarily true that
there has been a change.

[2 marks]

There S Q 10 7 _’H/\(»A’ Ha  null

}’\/\j Qcﬁ(/\ esis WAS qjled”eo\ N correcd -

Jun19/7357/3
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Oc not wrte
Elizabeth's Bakery makes brownies. o

Sox

17

Itis known that the mass, A grams, of a brownie may be modelled by a normal
distribution.

10% of the brownies have a mass less than 30 grams.
80% of the brownies have a mass greater than 32.5 grams.

17 (a) Find the mean and standard deviation of X.

-™

Dlzp 220 ) 2 0.8 3 Plae EM):02

[7 marks]

\)

-t 32-S- 1
5 @C ~_|. 2%\ \ 3_—-————10 = —C-s\b
7
5 P —p= —Wo e |, 32-S-p = —C-846 o
= 2-S = Q.44 &
= o~ = %% = S 0%

um
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N 0o not wite
17 (b) () Find P(Y # 35) e o
[1 mark]

17 (b) (i) Find P(X < 35)
[2 marks]

Plx «3s) = Pz < i)

- (P(Z £ - 0-40\&)\
- (. &

|
|

!
17 (c) Brownies are baked in batches of 13.

Calculate the probability that, in a batch of brownies, no more than 3 brownies are
less than 35 grams.

|
|
You may assume that the masses of brownies are independent of each other.
[2 marks]
Y A/ 8(13)0-34'—%

Py cay=_ (0. 294 .

END OF QUESTIONS

i
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