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* Complete the boxes provided on the Printed Answer Booklet with your name, centre number and
candidate number.

* Answer all the questions.

* Write your answer to each question in the space provided in the Printed Answer Booklet.
Additional paper may be used if necessary but you must clearly show your candidate 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.

INFORMATION

* The total number of marks for this paper is 70.

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

* You are advised that an answer may receive no marks unless you show sufficient detail of the
working to indicate that a correct method is used. You should communicate your method with
correct reasoning.

* The Printed Answer Booklet consists of 12 pages. The Question Paper consists of 12 pages.
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Formulae AS level Mathematics B (MEI) (H630)

Binomial series
(a+b)"=a"+"C,a"h+"C, a"*+ ... +"C, a""b" + ... +b" (neN),
1 2 r
n I
where "C, = C, = L
r) ri(n-r)!

n(n—l)x2+ +n(n—1)...(n—r+1)XrJr
|

@A+x)" =1+nx+ |
r!

(]x]<1 neR)

Differentiation from first principles

=i (0D =10

Sample variance
2
X:
s = nilsxx where S, = > (% —X)* =D % - (zn ) =D X —nx*
Standard deviation, s =+/variance

The binomial distribution
If X ~B(n, p)thenP(X =r)="C,p'q"" where q=1-p
Mean of X is np

Kinematics

Motion in a straight line
v=u-+at

s=ut+iat®
1
s=%(u+v)t
v2 =u?+2as
s=vt—iat?
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Answer all the questions

1 Findj(x2 +%)dx. [3]

2 (a) Express 2log, x+1log, a as a single logarithm. [1]

(VR
= Jogs ax _ o
V)
(b) Giventhat2log, x+log; a =2, express x in terms of a. [3]
LL) \Oa] CL)C1 = 2 S
J 2 2
o ax =3 .
x = a9 - -
o
e 3 S B .
Je B B -
p e Canao ‘: Le negabve L;eccm se (00 Can not’, vae
o lg%q;}lno, of o« nesak‘ve pumber o

3 Show that the area of the region bounded by the curve y = 3x%, the lines x=1, x=3 and
the x-axis is 6—2/3 . [5]

RPN P |

-~ 6+ €J7
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R S
- =123 + 6
4 There are four human blood groups; these are called O, A, B and AB. Each person has one of
these blood groups. The table below shows the distribution of blood groups in a large country.
Blood group Propoon_n of
population
@) 49%
A 38%
B 10%
AB 3%
Two people are selected at random from this country.
(a)  Find the probability that at least one of these two people has blood group O. [2]
__é—_g;)_ P(a" least  woe s 0) - "»P(nonc are  O)
] -1 - oxlf
- = 0.¥399 -
(b)  Find the probability that each of these two people has a different blood group. [3]
b)Y = | - P (bt 0) - P(boh A)- P(bot B) - P (bt AB)
-1l - 0.49° - 0.33° - 0" - 003°
= 0.604¢
— - - o
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5 A triangular field has sides of length 100 m, 120 m and 135 m.
(a) Find the area of the field. [5]
Cosme sole . 1007 - 120"+ 135 - 2(120)(138 ) cos O
- - cos © - 120° « 138° - 100™* B
2(10)(138)
cos @ = 0.698
O- 48+
hree - Habsc - & (RO, 48 ¥
= 5v
J—
(b) Explain why it would not be reasonable to expect your answer in (a) to be accurate to the [1]
nearest square metre.
\o) _ﬂL& sdes have  beer  measured b the  oencest
ﬂ - MEL So H, ere Qe oH, er loossi ble aveas
|
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The graph of y=3sin?@ for 0°<@<360° is shown in Fig. 6.

On the copy of Fig. 6 in the Printed Answer Booklet, sketch the graph of y =2cosé for

0°<H6<360°. [2]
y
A
3 m
2 _
1 B
0 . > 9
180 360
-1 A
2
-3 1
Fig. 6
,,,,..i‘ - S - R S — -
6bl) | I
In this question you must show detailed reasoning.
Determine the values of 8, 0° <& <360°, for which the two graphs cross. [6]
b)) 26 - B0
2s = 7 (1 -ws*6)
3cos’® + 2s6 -1 = O
0s6 = 2+ )2~ 4(3x3)
2(®
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tos@ = -2t .)4+3(,
6

Cos €& = -1+ o

3
7 Co_t,@ = -! — Jio - —1.387 _No Solu‘im;
_ ,,i.,j S e —
CsO = -1 +Jo = 0.7721
3

7 A farmer has 200 apple trees. She is investigating the masses of the crops of apples from

individual trees. She decides to select a sample of these trees and find the mass of the crop for
each tree.

(@) Explain how she can select a random sample of 10 different trees from the 200 trees. [2]
The masses of the crops from the 10 trees, measured in kg, are recorded as follows.

235 274 262 290 251 274 262 283 381 249

7‘\"-) Number  each  tree ,,[r,o,m,d” ke 200

TI, - CL@&Q - ,,,[Q,,,,_,A_Laasﬂooo, . ,om‘o,,er.s . uai, _vie Hn}, __Coc rf_ﬁ]o.o_apléma, §

o hee
|

(b) For these data find
° the mean,

o the sample standard deviation. [2]
b Ee - el
) E,‘mke—an .26 L= 2161 kg
o

gc}l,,;m_é‘,;oﬁf }?c\»),, I
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(¢) Show that there is one outlier at the upper end of the data. How should the farmer decide [3]
whether to use this outlier in any further analysis of the data?

Q_Wyvﬁo,en“ ik = 29610 + 2 (4. 04) I
= 5. 69

Wl > /el o s a b

CLE k "o See iL Ha:,sf vewe  ¥s Correct \:uj,,

dnec\?:n?J o see it the a_lolole did me;s\n
Hn‘s, truch |{. + did , do not femove
b qror the data  set s
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8 In an experiment, the temperature of a hot liquid is measured every minute.
The difference between the temperature of the hot liquid and room temperature is D °C at time t

minutes.

Fig. 8 shows the experimental data.

D
A
70 .
[ ] .
60 *— 1
° [ ]
° [ ] _
50 i
L]
40 BRI
30
20
10
0 > 1
0 2 4 6 8 10 12 14 16 18 20
Fig. 8
It is thought that the model D =70e %" might fit the data.
(@) Write down the derivative of e %' [1]
-0.03¢
3 a) - 0.0% e
(b) Explain how you know that 70e %% is a decreasing function of t. [1]

7

L) - 0.03e 0% < O for al  valyes of t s e

ppnah ve

arai:en(: s a.'wmr)s
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(c) Calculate the value of 70e*%'when

(i) t=0, [1]
}!L; ) 10
_—
(i) t=20. [1]
“) ?Oe‘-c}ﬁ?xlo - 28 4
(d)  Using your answers to parts (b) and (c), discuss how well the model D = 70e %% fits the
data. [3]
d) Fom the  graph  uou can  see  thab  the  date ~pank
Jo! v
1 decrease s t _incteases T %.h wilh b))
1 chere  coe fouod the  model b be  deceasing.
. ‘4\\)‘0% " : ,O , H,e (\J\)rqlo\n,__, L)a.; [ S Va(ue O{_ D = :FO
L ohid f-'h QX(LLH\\«) with the model _

Whe E- 20, the Sm‘OL ~ bas o MubLj{__Din,, _

C.)\m‘cl- XS au.‘"c dose l’o ‘Hﬂe ofccux:c‘iOn of
] | U

the model

ﬂoerc{orc the medel {;\1 the  data

‘cllui\'c WC“
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9 Fig. 9.1 shows box and whisker diagrams which summarise the birth rates per 1000 people for all
the countries in three of the regions as given in the pre-release data set.
The diagrams were drawn as part of an investigation comparing birth rates in different regions of
the world.

Africa (Sub-Saharan) I —I

East and South East Asia |_ |

Caribbean |_ |

0 10 20 30 40 50
Birth rate per 1000

Fig. 9.1

(a) Discuss the distributions of birth rates in these regions of the world.
Make three different statements. You should refer to both information from the box and
whisker diagrams and your knowledge of the large data set. [3]

_q ﬂ-) )nnﬂe is (78 ?JPCa.I‘er rant.)e OIL _ l’)tr“n l‘o-\‘CS L)L}()C"—@n
— Hne. COUn“n‘gs o% Sob - 7&&)@.{@; A(. fico ,ﬂm@ _ HneJt

is bekoee Covabries of Hoe Caribbean B
,*,,j\n-‘s 8 _ Lecwse sob - _SQ-L!JLGA—_A{-_MJL_ _\aa,L e Mmix
1 of pcher ,o.mﬂ,ﬁ,,ﬁoogtﬂfﬁegm‘a(%iﬁf i,,mﬁﬂuﬂ.{l% _ there i
lacgec [AR.

' J
'ﬂ\e_ |QRS %or sob - Sﬁ-l"afan ) Afnr.& aad ,,7&.&44&_
SOU\'L Ea.sl: AS:a. are A JW‘ HOuerr H.-.p ALh can

B axm}nes L»cwc * Muc\a ‘a.r%er, i rgac(}e_ w}mc\n Co«a‘oa
o _bﬂ_ggmmﬂ.__b‘_m
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(b) The birth rates for all the countries in Australasia are shown below.

Country Birth rate per 1000
Australia 12.19
New Zealand 13.4
Papua New Guinea 24.89

(i)  Explain why the calculation below is not a correct method for finding the birth rate per
1000 for Australasia as a whole.
12.19+13.4+24.89 ~16.83 [1]

h)) i Does not ___Jfo:ke Hn& ?olt)u\a\-iom inho account

i

(i)  Without doing any calculations, explain whether the birth rate per 1000 for Australasia
as a whole is higher or lower than 16.83. [1]

i Locou L;eCow;e. AJS\T&LO. L)as Hoa Jois\aesh .Pnfl\L‘@b,Qo
5o shodd  have  beer  qwen  more ___(a_ei_ﬂbt_. B [ T

W lowest  bickk rabe S0 codd  decrease  the

,L;irH-. _ ,ra‘:!i o(. AUS“\‘a|aS-'a. S
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The scatter diagram in Fig. 9.2 shows birth rate per 1000 and physicians/1000 population for all
the countries in the pre-release data set.

Birth rate
per 1000

A

50

40

30

20

L . _.If.... - -.‘llﬁ-l-: ™,

0 > Physicians/1000
0 1 2 3 4 5 6 7 8 9 10  population

Fig. 9.2

(c) Describe the correlation in the scatter diagram. [1]

C ) NESa}ive OO(rela.\v‘On

S S—

(d) Discuss briefly whether the scatter diagram shows that high birth rates would be reduced by

increasing the number of physicians in a country. [1]
i o[ ) Corre\a.\ion does oal: qlua‘dr , imlo'cj _ ggsa\-ion__,_g&m‘
\
|
F,, Yoo Can no': l)e _ Ces tain [
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10 A company operates trains. The company claims that 92% of its trains arrive on time.

You should assume that in a random sample of trains, they arrive on time independently of each
other.

(a) Assuming that 92% of the company’s trains arrive on time, find the probability that in a
random sample of 30 trains operated by this company

(i) exactly 28 trains arrive on time,

[2]
\0 o) \e* X Le H;e i,,QU_Q')LeL_QEf, JI@QL,,,,H&-,E_ _Gfrive  Oan
bime [
X - p (30, 0.92) -
) P(x=23) - (B)x 0a2® x 008
- = 0269
(ii) more than 27 trains arrive onitiu;ei [2]
i) P(x>23) = 1- P(Xx<2¥)
- ) - 0. 47246
= 0.5654

A journalist believes that the percentage of trains operated by this company which arrive on time
is lower than 92%.

(b) To investigate the journalist’s belief a hypothesis test will be carried out at the
1% significance level. A random sample of 18 trains is selected.
For this hypothesis test,

o state the hypotheses,
o find the critical region.

[5]

L—l AH" ‘ ? =0.97 ,,,,ghgre___ ff,L is  the Pmbalul_hjfiﬁlaL
H: p <092 "

Ha,:n arnves _QOn___ inﬁ“__._ S

Uader Ha’ X - B (\'8, 6.92)
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P(x<13) = 0.0Nh6
P(X <1\2) = 0.002)
0.002) < 0.0 So X €12 is e  cobical
feaion
J
11

In this question you must show detailed reasoning.

Fig. 11 shows the curve y =f(x) , where f(x) is a cubic function. Fig. 11 also shows the
coordinates of the turning points and the points of intersection with the axes.

y

A

(-1,0) 20

(0! _3)

(1’ '6)

Fig. 11

Show that the tangent to y =f(x)at x =t is parallel to the tangent to y = f(x) at x = —t for all
values of t.

— ,‘,_14%, _ E ? Y O-I‘iOn

[6]

oil Curve is

Y = k(1+\)1(x—2)
|
4 ,SUL in - (O, ’2 ) éD ]

-E—fn cl h

© OCR 2018

H630/02

Turn over



PhysicsAndMathsTutor.com

16

W = %(_x+l)1(x-’2_)
J 2
Q‘-?{()C*'zx-fl)(-k-’&)
ud._._ zi()c?—-,%g‘-i-z.)(z—4-x+ X—Z)
S Ixt- 2y -7
J
do - $x - Clz
&)
dx
A x= b, dy - RE - %

d x
A" )c-=-‘:‘ C{U\ = q’ztt"ﬁ;.

" -3

o x

ﬂne too gradie ks are eaua.| So H;e "an?)en&

ate Pa_ra_"e)

12 Given that arcsin x = arccos y, prove that x? + y? =1. [Hint: Letarcsinx=6 ]

[3]
\2 |€" 0fcsSin X < 9
x = .0
QRCOS W = GfCsia X
- GLrc Cold U\\) = 9
u = Cos 6
J

B S:‘n‘zg + COS?-Q = l
x?.

T

s
]

END OF QUESTION PAPER
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