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Arawar all questions |n Ihe spaces provided

Given thal
10
Mxdz=7
deduce the value of
1
|, (f+1)a
a
Circle your answer.
[1 mark]
-3 7 8 (47}
Given that
Goosf + Bsintl = Roos(l + )
find the value of R.
Circle your answer.
[1 mark]

§ i 14

JunZ(FasTA



Rl LS ¥ WhiiA. % “J

3
el
3 Determing which one of thase graphs does not reprasent v a8 a function of . e
Tick (#') one box,
[1 mark]
.1I
| X
|
.1l
X
F
V‘f’
X
¥
x
' ﬂ_l - Turn over
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Mot s HeadL £ody

Lo
] pia) = de? - 16¢? - 48y - 36 g
d (a) Use the factor theorem to prove that x - 6 is a factor of pir),

(2 marks]
W Y=l i85 o fostor , bean plb) = o

PlLed = ko) 1sCe) ™= wale) -3t

dbh -S40 - 4% -
O

W

4 {b) (i} FProve that the graph of y = p(x) intersecls the r-axis at exactly one poini, |

" [4 marks] |
F{'H-]' = t‘i"“]t_hl. 9w +|:,.']

E_ = I"*I-!*-“l:l:f-"r bx —Laex"-Sux '-M“'\ll -

% = e S e JJ
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=7

=4
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4 (b) (i) State the coordinates of this point of intersection,

(b, 0)

(1 mark]

Turn over for the next question

Tumn over »
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3 (a)

i
O e e
iR ek
Thi numbser of radicactive atoms, N, In a sample of a sedium Isotope afler lima b
f hours can be modelled by
N = .i"r'uﬂ_.r

where N, is the initlal number of radioactive atoms in the sample and & Is & positve
constant.

The model remains valid for large numbars of aloms.
it takes 15.9 hours for half of the sodium atoms o decay,

Determine the number of days required for at least 80% of the number of aloms in the
original sampla to decay.

[5 marks]
e _ Ha
Ak = 15:9, N = =
A E
= 1*1—” = Mo ™"
A - 15-9E
=7 InE = =i54E
i =
= W= :T";_Lq = 0 03k
ez Aty
|
T TR O el |
'y B E_ﬂ'ﬂl&hh |
= o A
= lnol= -0 Ohipk
= b= WwO' _ 51.% hewS = 2.2 days.
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5 (e)

5 (d)

i

Flaths Rodt COAY

5
agi

Find the percentage of the atoma remalning afler the frsl weak,

Give your enswer to two significant figures,
_ o-oude niuxnt V) |
N Mo €& I

= N = e » o 000 LR

*la r-g_mqu..rlmﬂ Y ol la *‘f'a

Explain why the model can anly provide an estimate for the numbser of remaining
atoms.

| [1 mark]
Thi moddd 1% Conmnuois bk Hop
fmear of odarms (9 dscretes
Expiain why the madel is invalid in the long run. [
[1 mark]

Thae ™Moddd wul actntualy gredack W44

A oo 0 - e MM;M T Ty

Ly dor  lafge dsaas 6 &

Turn over for the naxt question '
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The graph of v = f{x) | shown below,

[-11 ﬂ}

|1I L

Hatns Hadl =y

(2 B) g

10, 2)

5

Sketch the graph of y = f{-x)

(-8}

—H (=2, =2)

)

¥

] [_I:nffi

e

[2 marks]

1.".;“:'1-i

R

t?-.|-1"|
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' e ST — e
| B(b)  Sketch the graph of y = 2M(x) (2 marks]
i
[0 .;.
/
s
of y={"
| 6(c)  Skatch the graph of y = f'lx) iy} = geadsnr (3 marks]
| a = bxl
4L
{ btonreen SLexéL)
i
d . .
R ) o 1 *
|
Turn over for the next question
L Turn over b
i o



7 (a)

7 (b} (i)

Foorksy Hoeale E-'.wj

10
1 e
oo M nln - 1) -
u:ﬂ-l'm f.r ~ ]'!{JI = f'}l show 1M'|. "C: =---—2_ ey
B . al [2 marks)
b= =7 Ca = ;ign-2}!
n RS RN S S o T
=y Gata Lol - min-d) we.
mon=i}
== .L a
Show that the equation |
Ei-f“cl‘_ =51 i":dC2
simplifies fo
HE—EH—E‘}D=D I
[3 marks)

Einlﬂq = 5V 6,

T J _ Blnoin-1)
=1 B oy = T

—= Iatn=i3la-23 | ~-1) Einitm=1}
—! ™ || - —-_1_

- [l'I.—':r--li.:‘l.._l"l—-s'|I = 5|

= ni-Ea+b= Wb

= A*=Sn-300 =0

JunIAT
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odwiche

T {b) () Hence, solve the equation

2% "Cy =51 % "Cy

+ [2 marks]
_ 5% I ynie-300
n =
d
= =100 n= —\5
|
Turn over for the next guestion
|
|
© Tumover p
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8 The sum fo infinity of & geometrc seres is 96 "

The first term of the sedes is less than 30
The second term of the sedes is 18

8 (a) Find the firsl term and commaon ralio of the series.
B (5 marks]
gt = Y8 Llpdﬁ-hm} =7 0. = [

2 _ 96 [ Sumtoed)

Yo 1 =

=1 (B = s

I

U Y

= 19 = Ybr-9br™

=T for —jlgr + 3 =0

b
=7 = & =7
=1 o = 14 or o = F1

As a <30 ,fthe o =1k and r=0-35

B (b) (i} Show that the nth term of the seres, u,, can be wiithen ag

b [
"ﬂ=ﬁ |
3 | Al [lmarlm]!|

Mo = 4y QT;)]
] |

— iL* " .E.n-'l

. = Zuet g 3

% 1:-!.1'.-15
o
=

12
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8 (b) fii} Hence show thal

logs &, = mi1 — 2logy 2) + 5logy 2

[3 marks]
Toking ‘953 a5 batm Sides . LWL‘%QH

Iirl
=y logszdha = 1-5'53.(11._n-5\}

- 1':’33[;-:':".‘]]_‘ 1q53i1h=43
= n=|2n-5)108a (2)

A +15 -LnY logs Ly
|

n+ Blegal - Lnlogs 2

P

—

—
—

AL l=1logsz) +3488z2

1!

Turn over »
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9(a)  For cosil # 0, prove thal by~
|
T —— -
(wr 20 cosac 20 + cot 200 = cot i ’
ou 1@ 4 mecks)

cotl® = 3536
= weel 84 L 70 A cion bl recweeiin g

=i il
=)= 5(nl® " Tnis
I L Bsan B
= Lyt ¥ Tioigond
|4 CEVIE -t B
L BOORB
— 28
L S B LGSR
CELE
= a8 a

svn A

—_—

9(b)  Explain why
cotd # cosec 20 + cot 26

when cosf =0
[1 mark]

L3 ll and ot ® o pndofaad whina |

Wil=0 , as whn OB =0 sall=0

1 &
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[ nxd writm
Sectlon B o
Angwar all quastions In the apaces providad,
10 The probabilities of events A, B and C are related, as shown in the Venn diagram
balow,
£
Find the vales of x.
Circle your answer.
[1 ma:lt]|
@ .48 0.54 0.88
1" The table below shows the temperature on Mount Everest on the first day of each
manth.
Month Jan | Feb | Mar | Apr |May | Jun | Jul | Aug | Sep | Oct | Nov | Dec ||
Temperature (C) | 17 (16 | 14| -8 | -2 | 2 | 6 | 5 | -3 | -4 | -11] 18
Calculate the standard deviation of these lemperaiures.
Circle your answer,
[1 mark]
-6.75 .82 67,85
- Turn over »
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12 The box plol below summarizes the CO» amisslons, in gfkm, for cars 6 the Large b
Dala Sol from the London and Morh West reglons
Landan
39 119 142 168 36
b —L : I
Morth West ;
13 118 129 155 356 I
; i : |
: . : - ! ] : + i ‘
o al 100 150 200 230 300 350 400 |
|
I

12 {a) Using the box plot, give one comparison of ceniral tendency and one comparison of

spread for the two regions.
[2 marks)

Comparison of central tendency

Madion n  London & grecdts s o

Pl ol I £45% |

fenge n Londen i le4s phan W e

plerron adeat

Comparison of spread .

o T EST (3
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12 (b) Jaspal, an environmental rasaarcher, usad all of the data in the Large Data Sel o
produce a statistical comparison of the COp and CO emissions in regions of England.

Using your knowledge of the Large Data Set, give two reasons why his conclusions
miay be imvalid.

[2 marks]

Mot ol makis O cos ot ipcluded A

ag GOk bosd -

Mol il Engish  eqons ore nchedad g

Turn over for the next question
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13

13 (a)

13 (a) ()

13 {a) (i)

13 (b)

Diedre is a head teacher In 8 school which provides primary, sacondary and

gixih-form education,

Hiking Yhada, = tey

18

Thers are 200 teachers In her school.

in il i

The number of teachers in each level of educalion along with thelr gender is shown in

the lable below.
Primary |I Secondary | Shdh-form
Male 8 24 23
Femala 35 as 24

A teacher is selected at random, Find the probability that:

the teacher is femsle

1§
L5

[1 marhI%

the teacher is not a sixth-form teacher.

153
200

[1 mark]

Given that a randomly chosen teacher is male, find the probability that this teacher Is

not a primary teacher.

Totod mode togwes = Fo

[2 marks]

o pamony = el

AnTISTE
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1a
D1 ol e
i T
13 (¢} Digdre wants o select threa diffarent leachers al random o be part of a school e
project.
Calculate tha probabliity that all three chosen are secondary feachars.
oY 5 V-maha)
hC
Too 18 g = 0t (L-dg)
Turn over for the next question
= g Turn over »
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14 It is known that a hospital has & mean walling ime of 4 hours for Its Accidant and -
Emergency (ASE) patiants.

After some naw nitiatives were infroduced, a random sample af 12 patients from the
hospital’'s ARE Department had the following waiting times, in hours,

425 380 415 395 420 415
500 385 425 405 380 385

Camy out a hypothesis test at the 10% significance level 1o investigate whethar the
mean waiting time at this hospital's ALE department has changed.

You may assume that the waiting fimes are normally distibuted with standard
deviation 0.8 hours.
[7 marks]

W= WHHNg e n howrs,

Ha® L =L
Hy oo =%

e b
T

= L. 115

Tést Stoshe = — — . = oS

Crincal yalua =L b3

Rcecept He a4 O S%l £V kS,

Thar€dore, Care 8 IFWfpcannt eyidivels o

RLE hed chonged.

& 0

AT



15 (a)

15 (b}

LI RLES L R e |

22
Iy myt i
ek B
A political party is holding an elaction fo choose a new leadar. P

A statistician within the parly decides to sample 70 party members to find thair
opinlons of the leadership candidates.

There are 4735 members under 30 years old and B565 mambars 30 years old and
oV,

The statistician wants to use a sample of 70 party members in the survey.

He decides 1o use a random siralified sampls,

Calculate how many of each age group should ba included in his sample.
[2 marks] |

'..lr_-l-ils . ':i
I-Jnd'-ﬂ-( EFD v w35 4+ E50S w0 =2k = 15

278 =

15 pndar 340 swd S 30 and ovel.

Explain how he could collect the random sample of members under 20 years old.
[3 marks]

Nupnber €och mambir gnadd 30 fvem

| o U=35.
L.'lﬁmﬂ O Colododket or (Ondom Nkl DT

genfrure rondom 4 digr AlmbeCs
fonatn The prondsg whan e hane 15

WM-
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An educational expert found that the corralation coefficlen! batwean tha hours of s

revision snd [he scores achievad by 25 sludents In thelr A-leval axama was 0,379
Her data came from & bivariate normal dizirbution,

Camry out a hypothesis test at the 1% significance level to datarmina If thara |s &
positive comelation batween the hours of revision and tha scones achievad by studenls
In their A-level axams.

Tha crtical value of the correlation coefficlent is 0.4622
[4 marks]

No: P, Wy PRO

0-239 < &4yl

Trart IS ASURLAM  gadind fo orgade doo ) rlearefere

B0
e accipl Ha , Enoak thart T pOFuEve (g Lt baly

bt hous revasd ond A -uaed SLeress

Turn over for the next question

Turmn over k&
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) [
17 The lifetime of Zaple smartphone batteries, ¥ hours, is normally distributed with mean = ™
8 hours and standard deviation 1.5 hours.
AT (8} (1) Find PLY £ 8)
| (1 mark]
\
17 (a) (i) Find P(B < X < 10)
[1 mark]
O-3d
|
17 (b) Determine the fifetime excesded by 90% of ZLaple smariphone batteries,
2L~ x-8 [2 marks]

g5 = - &

:"'Ir :{,shﬂ'ﬂ

JunBy TR
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= D sl et
matpal

17 (e) A difflerent smartphone, Kaphane, has its battery's lifetime, ¥ hours, madalied b '
normal distribution with mean 7 hours and standard deviation 7. ¥ "

25% of randomly selected Kaphone batieries last less than 5 hours,

Find the value of «, comect to three significant figures,
[4 marks]

Z = -0 - \b

£_1
A o bR
o =~ .
r

= 13%

Turn over for the next question

Turn over »
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18 (a) (i) a box contains at least 20 shirts which do not have a fabric defect | -
[3 marks]
A~ BL30,0°30)
PLww 20) = - Pl (%)
=|—- 02690
= 0 3F304
Question 18 continues on the next page
|
o Turn over p
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| 18 (b)

18 (b) ()

B8

Hodhs Mo LL‘*“j

28
— Gy md i
Tiana wanis to investigate the proportion, p, of defective shirts with & fabric defact, "
She wishes to test the hypotheses
|
Hp:p =03
|
Hy:p <03

She takes a random sample of 80 shirls with a defect and finds that x of them have &
fabric defect.

Using a 5% level of significance, find the critical region for x.
[5 marks]

*~ B (&0, 030)

PL¥2HY = 0:-029% <005

PLASILY = 0.osel™> 00C

Crivicad regen 8 Heargeorl o £

An20TATn
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18 Tiana s a quality controller In @ clothes factary, She chacks for four possible lypes of
defects in shirs,

Of the shirts with defects, the proporien of each type of defect is as shown in the
tabde below.

Type of defect | Colour | Fabdc | Sewing | Sizing
i Probabiiity 0.25 0.20 0.40 0.05

Shirts with defects are packed in boxes of 30 af random.
I 18 {a) Find the probability that:
18 {a) () @& box comtaing exaclly 5 shirts with a colour defect

[2 marks]

o B30, 0L8)

PLY =5 = o104+
|
|

18 {a) (i} a box contains fewer than 15 shirts with @ sewing defect

[2 marks]

PLR <158) = PLKLIW)
lzlﬁ'll JunBlTHEETA
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18 (b) (1) In her sample she finds 13 shirls with & fabric defacl, i
Complete the tesl stafing her conclusion In comlex,
[2 marka]
1% 7l S G WE Lun accpt U,

50 thooe 8 indafPuant g danaa o gl
Thot the propethum o Shaots widh o fabne
Allete hod dbuesntd.

END OF QUESTIONS
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