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Section A

Answer all questions in the spaces provided,

Identify the expression below that s equivalent 1o ::-"E

Circle your answer,

= ¥y

51~

1tisgivm11halj-=;and x« —1

Determine which statement below fully describes the possible values of .
Tick {+) one box.

S |

Fo=1

-1<y<0 ]

y<0

[ mark]

[1 mark]
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3
3 it is given that
2 i
;s P Y
y=3t =gt
déy
Find an expression for G‘-E- |
L
|
Ay Y 1 ‘ ﬂl‘l‘ll:l"kl]l
E' — l"-IL-I':-' = l]. - -I:i- |
L et
I
Turn over for the next question
et — !
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Fird all the salullons of prad
Bgin® x = Balnx 4 cos’ x =0

where 0% < ¢ < 1807

Give your solutions 1o the neares! degree.

Fully justify yolur answer,
[4 marks]

L
Yo —bsin= + 00y x =0

= un‘LL'I_—'nh.-nT-*‘{_'I—Su.ml;;] =

=1 E}'-ILl}L—ﬂ:rS.umL-l-'t-——';}

=7 (Wsax-1)(2sunx-1) =0

5'|hj-'=-"l"r|'+ i I T e e l-"'l_

x = 4%, 30°, 68" lee"
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5 Joseph is expanding (2 - 3!]; In ascanding powers of ¢
He states that the confficiant of the founh term ls 15120
, Joseph's teacher comments that his answer Is slmost correct,

; Using a suitable calculation, explain the teacher's commeant.

— ¥
Cotifeannt oF tha ' vuwn T7C, ¢ 20, () 3

[4 marks]

= ~{S120 .}

qoslph hos Thi  covvedk nuombor  pud b

LT & 51.'5;\ , Moy AL Miaking o s ek

e B Calaing  w l"..'?l.ﬂ'l'-t-""'r""- Py by

Turn over for the next question
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] A gircle has equation A

o
ot - Ay =T =0

6 (a) Find the centre of the circle.

[# marka]
il o e o B -3\ =5

= |k1+5]|l_}_5 i L-’i“lf— iy =F| =0

=1 |.L]l._+‘_j:|l.|.-[_'3_l:l = \BD

Centre = 'L‘E-T—}

B({b)  Hence, find the equation of the tangent 1o the circle at the paint (1, 10}, giving your
answer in the farm ax + by + ¢ = 0 wherse a, b and ¢ afe inlegers.

[4 marks]
Jrondasnl @ Lok daen adkve to L4 LOY.
= \o-  _ & = i
\ +5 I 2, .
i g.am.{.lu..l_a’i.h 6t Tirigerit = f'j"f!ur

£ quednon Fh bowngant - I:j'—'lﬂl = =3/ L':L—I}

-3
=1 Yy="% = *%-r'-r::

=1 Ly=-31% kw3

=1 Ix *hy-u} =g

HrgiTAnET
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The population of & country was 3.6 million in 1989, N

It grew exponentially to reach 6 milkon in 2019,

Estimate the population of the country in 2049 1If the expanantial growth confinies
uncharged

b (2 marks]
b ™ 3 = 'O mileen

Turn owver for the next question

Turn over
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| B(a)  Using y =22 as a substitution, show that T

18* — E{E.HH-] ~B=l
can be wrillen as

ye-Bp-9=0

[2 marks] |

e I B § In 1

WAL L L et gt

I.h“_-_— kl“}?' = lu::.. =Ll_1:u.'|5" =2 UL
2 Vg ® - ll.,'t.:r-ﬂn]

-4 =5

Cun ok wakikin o :jl'"a'j-:\:‘-ﬁ

ST G
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e oed it
8(b) Hence, show thal the equation | e e

187 .. plered) _ g, 0
has 1 =log; 3 as iis only solulion,

Fully Justify vour answar.
[4 marks]
u}-.. 3 y - oL

l\ﬂ—“l'}':u!jw-'n] =0
y o= 9 dwd oy = -
: gAk o g ik LU=

+ L]

i
1"‘:-% o5 Ao ol 5ol dedms

Thows 1_1“:'1:.!- mh.-\u.jrt.un.lw
= ——'-\-nTB».
ﬂ—,]_-z_—'ru'_T—:L——lll-—'Jrﬁ-?b"l
= ,1,—_“_ - 'ul'_‘nﬂl 'zh

=1 ox='n I'n'ﬁ':l. 4

= xz legy; "% _ ey, 3

Turn over for the next question

Turn over »
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9 (a) () Find i
[H.l - .1.':'h|t
[2 marka]
\Jll,LLll 2 A = Fetouya* 4
9 (a) (f) Evaluate
rz (dx - x¥)dx
] i T H ﬁ I'I'Iill'h]
[111 _-q_ 1“-1_1 = b‘l._l.lli = _LI.L- l.'.?_.lll".}‘Lllln‘l'i = I"fl-ll",'l]ﬁJ
= O

un2 (TG
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Do mol write

9 (b) Using & skelch, explain why the integral in part (a)(il) does not give the area enclased
between the curve v = &y — x? and the r-axis.
| [2 marks]
7 I
/
| [ I."I-
| i -_
| | \
— _..II __I"'
- 0l i
/
|
S
:j = Lx- x4
ST Y= (k- %)
=y 4= IL;Lu:r."].LLJr?ﬂj
The inregraed oF Ha orTa pllous 4t w-auis
I3 oot | flaag  wtdd casad  watie tlen sita
bt Mus  A—TRAS
8 (c) Find the area enclosed between the curve y = 4x — x7 and the x-axis.
1 EEmarIu]|
Am = lj Wit — 2 ot
]
= [2ars v el = 22wt ‘1;{111"’12
= &
|
-  Tum over »

A
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10 A curve has gradient function

iy
cAp, PT RN L RS
T N X

The curva has a tuming point al (-1, 1)

10 (a) Find the coordinates of the olher luming poinl of the curva,

Fulty justify your answer,
dy
bk Axr — 80

(Rl L

K 'i.L.-':-l]

[6 marks]

=7 Bxlc 17w & C =0

ol
it Kepow thak e k=<l Fae =0

So3EN- k) - € =0

=7 JH*IL 4+ 6 =0

=7 & = —\&

dﬂfﬂl =3t = Yhw —hD

& W

Fx*cilx -5 =0

=7 {,31 -5} e+ ) =0

L r= b e x=-1

g = j“‘“fﬁ dx = i pxtoi5x r K

e

Usung  Kavewn  powk 'l-'ul‘}'.

o= =S ) vk

=] | = =1 =l +15% + ¥

=7 = -+

i g = Wbt 1% -F

Whan =5, Y = =10+

S0 e OHwid  Bumang pont i3 L5, 103

12
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10 (b)

T

plpptn s Lokl b= Ceoay

[ gt aprvem
e it
e

Find the set of values of x for which v Is Increasing.
[2 marka]

xre—l| and % rh5

Turn over for the next question

Turn n“r;
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1 A fire crew is tackling a grass fire on horzontal ground, e

The crew directs & single jot of water which flows continuously from palnt A.

y

Q A 5
The path of the jet can be modelled by the equation
y=—00125¢% + 0.5¢ - 255

where x metres is the horizontal distance of the jet from the fire truck at O and
v metres is the height of the et above the ground.

The coordinates of point 4 are {2, 1)

11 (a) (i} Find the value of a.
[3 marks]

~0.0oV1LE5%" ¢y 052 -2ET =0

=T 2*-u40x « 2104 =0 |

=7 L'.L—fﬂ-.:l[..:“-'ﬂ"lll-'h = O

=7 L=k o ==34

ll}..:-':ﬂ-

|
| 11 {a) {li} Find the horzontal distance from A to the point where the jat hits the grownd. |
5 [1 mark] |

A= b = 1§ muoes

-
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11 [b) Calculate the maximum vertical haighl reached by e jat B
[4 marka]
A 2 1% = + 85 6
e “9dx = 0
B Olses =005
—le "R -'I.-
Hox hiughd = LR AR .|'.fi'|||' 6 B LEH - u%
= 2 b =

11 e A vertical wall is located 11 metres harizantally from A in the direction of the jet. The
height af the wall is 2.3 matres.

Using the model, determine whether the |et passes over the wall, stating any

necessary modelling assumption.
b [3 marks]

e = W4 o= \F

gk T gk ek Mo pgeron 0 Tha wsedl

Y = —0.0IL5 (1F]" +25L3) -1-5%

=7 4= L B33 F5

Q:3A3FE T L3 fe e 'ﬂ"—" AT pusd o

Pl wd Bl

Turn over

e
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Section il M

Anawar all quesilons in the sppossg proyided

12 A student plals the wcatter dingram bolow shawlng Ihae mass In kilsgrams against the
CO, pmissions in grams per kilogram for a sample of cam n the Lame Oata Set

G0, pmissions
$

400 ]

Ja0 . *c
300+
250
2004
1504

100+

5“' LI |

0

0 500 4000 1500 2000 2500 3000
Their teacher tells them to remove an eror to cean the data,
Identify the data point which should be removed.

Circle your answer balow

O

[1 mark]

———=c
14
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! el Pe
13 The random varabile Y is such that Y - -'J‘[J'.'. i} o
The standand deviation of ¥ 4
Find e value of i,
Cirels your e
(1 mark]
a 12 18 f’ 12 J
Turm avar for the next queation
= B e |
Turn aver »
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| 14 A retad company has 5200 employeas in 100 stores throughout the United Kingdom. fioe

The company racanlly introduced a new mward schome for its slall

The managemenl feam wanlad lo sampla the stalf 1 find oul thair opinions of the
naw schoma,

Three possibée samgiling methods ware suggasiad.

Rathid A Chooas 100 people who work ol The largast slorm
Knthod B Chooan ono paraon & randaom from aach of the 100 stores
Aatbved C List all pmployaas In alphabatical arder and assign sach a

numbsar leam 1 ko G206
Choosa o rendom number batween 1 and 52

Choosa this person and every 52nd parson on the list
Iheraafier,

14 (a) Give one disadvantage of using Method A compared with using Mathod B.
[1 mark]

People Fon G Sounml  SeOve oot Wiy to

oAt simlors Gpifong | §o0 THL Foomphhe !

aL byamad |

14 (b) Give one advantage of using Mathod B compared with using Method C.
[1 mark]
Eovely Stove |5 ﬂ,-'m.—:_nw_uj, b fas r‘tilrLMﬁ-ad

JunZ0/TISER
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14 (e) (1} deniify the method of sampling used In Methad C ke e
[1 mark]
!_H-gllu.nlﬂ-\:ll.r_ NTER ] {11”1{-]
I
W (c) (I} Give a reason why Methad C dess not provide & random samgple,
- [1 mark]
| Mot obh  Sudbyaxa 1 aeaglegeld C 5L g0 .
AL pikadbll |, S0 Loeh  peniple O Sazi 100 4 l
g eyeaiyy el fo b Suadtd L ge net rundem
Turn aver for the next question
_ = Turm over »
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15 A random sample of len CO; emissions was salacted from the Large Dala Set T

The emissions in grams per kllogram were
13 456 46 0O 4% 77 49 48 49 78

15 (a) Find the standard deviation of tha sampln
{1 mark]
127

15 (b) An environmentalist calculated the average CO; emissions for cars in the Large Data
Sel registered In 2002 and in 2016,

The averages ane listed below,

Year of ragistration 2002 2016
Average CO; emission 1712 1204

The envirenmentalist cisims that the average CO, emissions for 2002 and 2016
combined is 145.8

Detarmine whether this claim is cormect,

Fully justify your answer.
[2 marks]

ILl'-"-I. L 42O M) =2 =iksS 3

Howdaar; Tt Samps Sin fof DOIE 5 lelge

5o Ad clowen & ooyl

I
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16 A mathematical puzzle is published every day in a newspaper. e A
Over a long penod of time Paula | able to solve the puzzle comroctly 60% of tha time. '
16 (a) For a randamly chosen 14-day porod find the probabdity that
16 (a) (I} Paula comeclly solves exaclly B pizzies I
[1 mark] |
PLx =8) o L03 '
- e = 1
16 (a) () Paula correctly solves al least 7 but not mora than 11 puzzles.
[2 marks]
Plxsit) - Piv <)
= O 860202l - o 1S 1bB)
= &-F40
16 (b) State one assumplion that is necessary for the distribufion used in part (a) 1o ba valid.
[1 mark]
Thnd chiliimy e dolt ot Paliha i b gt DB
frooe 2 e sy
Turn aver for the next question
s = Turn over »
r!ﬂ" Jun20/TI5612
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17 A game consists of spinning & circular whee! dedded inlo numbered seclors as shown el

hetow,

On each spin the score, X, [s the value shown in the seclor that the armow paints to
when the spinner stops.

The probabifty of the arrow pointing at a sector is proportienal to the angle subtended
al the cenire by that sector.

A7(a)  Showthat PIY = 1) = o

[1 mark]
(=l

5
PL¥ =1} = Two= 1§

Jun30TIAE2
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3 a 2of wrte
17 (8)  Complete the probability distribution for X in the table below, o

P
| L=
i

= . . § T
Mwl w ] |
[2 marks]
Ho v b O 2
3 - — - -
w5 + 45
|i.:'|:‘l|| ::‘5}! — ot i
2As
; A |
vy =8| = 0 = 17
[ Turn aver for the next question
|
= =Enl - " Turn over b




18 (a)

L ST o T
24

Bag A contains 7 blue discs, 4 red discs and 1 yelow disc,
Two discs are drawn al mndom from bag A without replacemant.

Find the probabiity that exaclly one of the dises s blus

bl g Em;_,j

% W v, i [2 marks]
F{.ﬁ"“—' 'LA.:.--_.\} = T *n* T o
— AL
=

2T IS

D el wrde
AR 1
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25

Ty =l iy

18(b)  Bag Acanlaing 7 blue discs, 4 md disce and 1 yillow disc 1o
Bag B contains 3 biwe digce and B red discs,
A disc ks drawn al random from Bag A and placed n Bag B
A disc ks then drawn al random from Bag B,
Find the probabilfty that the disc drawn from Bag B 18 rad
1.1 3 marks]
. . ;. i
P Boga-fed | oy g-fud] =24 = = o
' ; B & _ ki
P LE‘I'-"N‘:], = i fad, E&ﬂﬁ— I:'Lll.l'l'1|| = g & '|-f_':|- = T
2§ N1 1
o T Vo T 3Ip -
I
- o Turn over »
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It is known from histosical data that 15% of the m

sidents of & town buy the local
weekly newspaper, ‘Local Nows'.

A new free woekly paper s Infroduced inio the tvwn

The owners of "Local News' ar Interested 1o know whelher tha intraduction of the free
rewspaper has changed the propotion of resldents whe by their papar,

In a random sample of 50 residente of the town taken aflar ther frae newspaper was
iMroduced, It was found that 3 of them purehssed ‘Local News' regularly

Investigate, at the 5% slgnificance lovel, whalher this sample provides evidence that
the proportion of local residents who buy Local News' has changed,

[8 marka]
:'(_ L ! f‘-]Ll.lI]'t.l-i'_f e | PTai\.LJw-'i_l'U;'i il E-IJ._.I.__I Bt b}ty

1a1|-a F: w ] 3=

by F:f: e IR 1Y
Fr Mo, %~ B(50,0\5)

PLY%%3) = & oMbowbeF

O ok%kb> 0015

Thirtlore, | wit  GCelph e o4 Thare & Abwfpuany

Bp Al MAGRLTL Thok Yes  peopeteen o

rEAal B s ﬁ:-u.?.l-mﬁ 'Lu-n;_.;.q I!'-:I-t--lni-l LS Choouroge d -

END OF QUESTIONS
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