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number, centre number and question number(s).

Do not write in the bar codes.

You are permitted to use a scientific or graphical calculator in this paper.

Final answers should be given to a degree of accuracy appropriate to the context.

The acceleration due to gravity is denoted by gms~. Unless otherwise instructed, when a
numerical value is needed, use g = 9.8.

INFORMATION

The total number of marks for this paper is 75.

The marks for each question are shown in brackets [ ].

You are reminded of the need for clear presentation in your answers.

The Printed Answer Booklet consists of 12 pages. The Question Paper consists of 12 pages.
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Formulae
AS Level Mathematics A (H230)

Binomial series

(a+b)"=a"+"C,a"b+"C,a" %’ + ... +"C,a""™O" + ... +b" (neN),

|
where "C, = C, = o
r) ri(n-r)!

Differentiation from first principles

f,(X):i|1im)f(x+hr)]—f(x)

Standard deviation

_7)2 2 _ )2 2
/Z(x X)" _ /zx 2 or /Zf(x X) _ ,fo 52
n n >f xf

The binomial distribution

If X ~B(n, p)thenP(X =x) = (nj p*(@- p)"™*, mean of X is np, variance of X is np(1 — p)
X

Kinematics
V=Uu+at
s=ut+2at?
s=1(u+v)t
vZ =u’ +2as

2
s=vt—+at
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Section A: Pure Mathematics
Answer all the questions

1 Giventhatf(x)=6x>-5x, find

@ (), 2]

(b) 1"(2). [2]
Fx) = 26x
FP(R) = Yox1=77

2 Points A and B have coordinates (3, 0) and (9, 8) respectively. The line AB is a diameter of a circle.

(a) Find the coordinates of the centre of the circle. [2]

o (3, 9)

( Litxy 9_1/’:?-1)

1 l

b(98)

&’b +9 , 0+8) = (6,4)
L 1
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(b) Find the equation of the tangent to the circle at the point B.

A (3,0)

L6,4)

B (98
Gradient of AB= 8-Q =4
9-3 3
Gradient of "N?/DGYH' -2
4'

Y-y, = mbe-x)
y-4= ")/‘Ibc"‘ﬂ

‘!(y -3) = -3 (ye-9)
‘lj‘ N7 <k 47
’37<.+‘lj~$‘7=0

3 The points P, Q and R have coordinates (-1, 6), (2, 10) and (11, 1) respectively.

Find the angle PRQ.

P("'/(") l.q’ "
T %
- r 2 B R LD

PR =5 +1" = 13

© OCR 2018 H230/01
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PR = 5

QR= {97+ = 97
a2kl ¢t - lbe ws A
r*= pt ¥9'-Tpgcos R
lpg cosR = pl+c),"~r1

tosR = g‘#qj -rt

’2.}71
cosR= (97 1% + (3~ (8)°
LAYIZT*0)
cosR=_206
13942

R= 1714 \3sF)

4 Thecurve y=2x>+3x*—kx+4 has a stationary point where x=2.
(a) Determine the value of the constant k. [5]

Y= 1% ¥ -k +4
d“ﬂ‘g" x* +6c -k

B0

byt +6x-k =0

() +6() -k =0

L)Y +bl)=k =26
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(b) Determine whether this stationary point is a maximum or a minimum point. [2]
dr d? .
Tt >0 = Minpoint "I <0 ~Max poind

%g, = bxt + bx~ 36

%‘-‘- nx +b

‘%{1 = 1) +6=70

.. The stationar ont 15 o
Min Mum poim’-j P

5 (a) Find j <x3—6x)dx. [3]

Jx¥-6ox dx
R N LA
b) @) Find j ()(A'z—ljdx. [3]
“
J3 - dv = J 45t - dx
=-qx" -x ] =% - % +¢C
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(i)  The diagram shows part of the curve y = Xi'z—l.
y
1k
2 E
0 3 4 5

The curve crosses the x-axis at (2, 0).
The shaded region is bounded by the curve, the x-axis, and the lines x=1 and x=5.

Calculate the area of the shaded region. [3]
Sigde-T2 gt
[-%-2) 2 [%-20H % -
[j’r- L]»L-[’s 5]]'_% -_-3’5
| -=%)=14+%5=95=13
6 In this question you must show detailed reasoning.

The cubic polynomial f(x) is defined by f(x) = 4x3+4x* +7x-5.

(@) Show that (2x—1) is a factor of f(x). [2]
21x-1=0 FLA) =0
4y

FLAR)=4L4)° +a(4) +7(%) -5

FL)=0 . x is a Fabor of
Fla) as +he curve
crosses the x-axis at his
Poﬂ'ﬂ'-
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(b) Hence solve the equation 4sin®@+4sin®@+7sind—-5=0 for 0° <6 <360°. [7]
Let x = s1nb

Uxt + ?J)J(,_'l' ) —
Tl [45? + 9t +7x -5
- 47(7 "2‘}

O Gx*+7Xx-5

&)r} i )'é

O (0x-5
[Ox~5
©+0=9

Flx) = (-0t # 2t 5)
\,\[her\ U”‘la,c<0, e red v 0ats
a=1 b=2 =5

3~ 4()(5)= -3

=2)< 0 . Has png real roots
(=, 0) 2x-1=0
Z?I’}’].H”;O
sl ="~
B = %0, I150°
5T XA
30 0
T C
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7 (&) Sketch the curve y=2x*—x-3. [3]

\\Ihen 3=0 Ix- 1-%<0

(2 -9 =t)=0
=7 x=-
(b) Hence, or otherwise, solve 2x* —x-3<0.’ [2]
3
-] < x< 72

(c) Given that the equation 2x* —x—3 =k has no real roots, find the set of possible values of k.

[3]
L xt-xX-2=k

Tt = x-3-K =0
a=L b=-I C:’}\K

b'-4uc<Q Mo real roots
0 90 2-Kk) <o
| ~ 8(->-Kk) <0
| +24 + 8k <O
15+8K <0
8k<-25

K<-25
o)
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Section B: Statistics
Answer all the questions

8 A club secretary wishes to survey a sample of members of his club. He uses all members present at
a particular meeting as his sample.

(@) Explain why this sample is likely to be biased. [1]

Members whe aftend, the club mMas) be of
A paH-iwlar +jpe_

Later the secretary decides to choose a random sample of members.

The club has 253 members and the secretary numbers the members from 1 to 253. He then
generates random 3-digit numbers on his calculator. The first six random numbers generated are
156, 965, 248, 156, 073 and 181. The secretary uses each number, where possible, as the number of
a member in the sample.

(b) Find possible numbers for the first four members in the sample. [2]

70, 156,18),248

9 The probability distribution of a random variable X is given in the table.

X 1 2 3
P(X=x) | 06 0.3 0.1

Two values of X are chosen at random.

Find the probability that the second value is greater than the first. [3]

([ and 1) or (Land 3) or (2 and 3)
(0.6x0.3) + (0-6x0.1) + (0-Dx0.1)

= 0.7
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10 (a) Write down and simplify the first four terms in the expansion of (x+ y)7 :
Give your answer in ascending powers of x. [2]

(Ny\?: v7+7C, )L‘y‘+7cz>tlyé’ t 763 KB)"
< v7+ 77(.-)(6 +‘Z})Lly7 + 33 )(.:by‘,

Iven that the terms In X y=ana X'y int IS eéXpansion are equal, TIn the value of —.
(b) Given that th in x2y® and x*y* in thi i I, find the value of . [2]
y

(c) A hospital consultant has seven appointments every day.
The number of these appointments which start late on a randomly chosen day is denoted by L.
The variable L is modelled by the distribution B(7, £).

Show that, in this model, the hospital consultant is equally likely to have two appointments
start late or three appointments start late. [3]

[~ Bz, ¥%)
P(c=2) =0.281%
PL =3)

L

0.23lb
Ao the probabilities are the same

‘H/l(’, MQSPH'O\I can sultant ;5 e%uo\ly [ikel:)
to have U or 3 wosointments” start late.
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11  The scatter diagram below shows data taken from the 2011 UK census for each of the Local
Authorities in the North East and North West regions.
The scatter diagram shows the total population of the Local Authority and the proportion of its
workforce that travel to work by bus, minibus or coach.

Proportion by bus, minibus or coach

()

(b)

© OCR 2018
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Samuel suggests that, with a few exceptions, the data points in the diagram show that Local
Authorities with larger populations generally have higher proportions of workers travelling by
bus, minibus or coach.

On the diagram in the Printed Answer Booklet draw a ring around each of the data points that
Samuel might regard as an exception. [1]

Jasper suggests that it is possible to separate these Local Authorities into more than one group
with different relationships between population and proportion travelling to work by bus,
minibus or coach.

Discuss Jasper’s suggestion, referring to the data and to how differences between the Local
Authorities could explain the patterns seen in the diagram. [3]

(frcl(’, b Pofn'/.s in Yhe bo'h‘om f‘ljhf
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EOG- Un;"*ayo; (AUHﬂarr“)\y fh Enjlqnd
Z - Non-fndropo\ihy\ districk Enylomo\

E03- e+ropoli+0\n bOrm‘l/ah n Enjlqnd
QY- London Borou\yhs
W06~ Unitory cun‘horitj in Wales

Ja.) er Muy >Vdgest +o separate the Joca
ow-]»t'lovf i’rfcg kc\‘%ycen Me+r0ppo\{+ah jibfrfdb,
non-wmetropolitan  distriks and unitary
av tyrities, As seer Yhe diq\9mm R o
9“3965"’5 ')'h(k" 'H’)c, MQ"'V‘OFOH"'O&VI t“?'}rfd-;
which have « h)gher POFuIO\Hon 0f qu‘vlt
hove good tramspoft services. Ther fore , o
highef proportion of Pwl’le travel by bus-
The diagram also shows data pents
wWhere Hiere is w h\&h Yopv)q-?-'th but a:
smdller propertion of” peaple travel by
bus. Theee points coul be. made up OF
luge lei')'qrﬁ aw-)-\rmr(’ries with Podr
Transport  services.

Data Pof'nb with « small yopulaJ-ion and
a small Propor%ion of people -lrowclliyw (9_9
bus are made up <F smal) Uhi"-«rj
au’rhor{h’es and Ylon-YYle:f'rOPolH-an Ji&'}n’d's
which are difficvld 4o tell apart.
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12 Itis known that under the standard treatment for a certain disease, 9.7% of patients with the disease
experience side effects within one year. In a trial of a new treatment, 450 patients with this disease
were selected and the number, X, that experienced side effects within one year was noted.

It was found that 51 of the 450 patients experienced side effects within one year.

(a) Test, at the 10% significance level, whether the proportion of patients experiencing side

effects within one year is greater under the new treatment than under the standard treatment.

[7]
Let p be the proportion of pm‘ienb who
eXperience side eFFects.

Hy: p=0.097
Hi- p>0.097
X ~ B(450,0.097)

PIXS 5)) =1 - P(x= 50)

"

1

1~ 0.86) 69 3 681,
= 0. 128 (3sF)

Jooay 0038 > 0.9 we faj]l to rdect
Ho . Therefore oere 15 msufficient
evidence do 59 ggest Hhat the

proportion 0F patiemts under Hie new

treatment had grea-}ey- side effects
Lomwr&reot to the standard 1reatment.

© OCR 2018 H230/01
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(b) It was later discovered that all 450 patients selected for the trial were treated in the same
hospital.

Comment on the validity of the model used in part (a). [1]

W) The binomial distribubion may ot be
valid as all 450 Pm‘ienb tould, be Freated
together. Therefore , they are net independent.
Clara used some data from the 2011 UK census to summarise information on carbon emissions due

to travel to work, in two Local Authorities.
Her results are shown below.

Method of Individual |~ Shared |, o No
motorised | motorised motorised
travel to work transport
transport | transport transport
Carbon
emissions High Medium Low None Total
category
Local Number of 174374 | 42112 | 61483 | 76024 | o>
] workers 993
Authority Percentage of
A g 49.3 11.9 17.4 215 100
workers
Number of
Local 39433 9944 4614 16 232 70 223
] workers
Authority Percentage of
B g 56.2 14.2 6.6 23.1 100
workers

() Clara calculated the values for the column headed “shared motorised transport” by doubling
the value in the “passenger in a car or van” column of the original data set.

Explain what assumption she has made and what other adjustment would need to be made to
the data to take account of this. [2]

dhe has a s5umed. 'Hﬂar} anyg car Or
ven 15 made V1 of Qxacly A Peo})la..

H230/01
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The oriymal data com be addvsted by
meinnj e number of passengess
N & cor  Or van from th: number
of people n o car +o Find +He
nuMber of peop le drivinj alone.

(b) Clara suggests that the average carbon emissions per worker due to travelling to work is
larger in region B than in region A.

(1)  Use data from the table to support Clara’s suggestion. [1]

The proportion of people vsn
mmloru'seﬁv ’rmnspor% ir}lj reP9i0n Byis

3reoder Hhan region A.

(i)  Use data from the table to argue against Clara’s suggestion. [1]

Thc roporf-fom oF eop)e Us-'hj Nno
mO+0Pr|‘>eoL +r<m5yor+ Pin region B s
8rea+er Han rcgion A.

END OF QUESTION PAPER
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