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Answer ALL guestlons in Section A aad any FOUR questions o
Sertion B.

All peeessary winking most be shoea.

Ciwdidaiar are reminded of the mecessicy for peod Ewnplish and
orderiy presentaeion i thelr aquswers,

Marhemarical formulae and tables are provided
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1. Calovlate the exact value of T bk apreasthe.h%é#
-

B answet [t the form B 10—, where B is 1 aumber bebwes
% 1 end 10, and n it 48 indeger. (4 marks

e,
Re:

Z. Atrain i teaveliing at 2 uniforts speed of 00 kmfl- Calouiate -]
the tin, in seconds, ik takes tp travel 600

1 E&' (3 marks)

3. £97% is to be divided Into thies papis o fhe proportions
Tt} % Colewlate the valee of ihe smallesf pect.
‘ (4 mrcks)
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Poriit £ lies on diemocter A48 of 6 citcle of radms Hom.
Given that / CAR = X and / CDF = %", caleninie the
fengihs of CF and OO (4 mari)

n

-3 -k
Splve the srmltzaecus equations x — 2y = 1,

Xp— ya b
(5 waekea}
Criven har sin®x - $-365L, find the value of the gents
angle x, coTrect o the meareet cigtee, {3 marky)

Fxpress a0 a single fraction i it lowest tarms,
i & :
AT x—In
4 mark)

Congtrrct 2 ALAC in which AR w 12 om, AC = % cm
and BC — M am

O the ame dlaggamn construct a AAED, squsl in ars=s 1o
HARC, smck that f ABD = 91", Meaturt the lenpth of
B, giving your ahswer conmeet to the nearast mme

(5 mariny}

3
Section B

Ageewer noy FOUR dquestioes Boe (ks sectloh
il take e 3 F4E when reguired

9. Prowe chat the internal hsector of an angie of z irangle
divides the opposite side in the rmatio of the sides comaing
the angle,

I the figure, the intcrnal and exterme! bisectors of the
enghe A u%u.{f-.jﬂﬁ‘ et BC gud BC produced at X osnd ¥
respectively, Given thet 4F — # om, 4€ = 4 &m, smd
BC = & o, calealade the bengihs of 5Y and BY

If, afka, XP iz drewn pamibel to FA, and X is drawn
pacablel to O, mesting A8 At F oand O respectvely,
prow fthat BPF = PO = 04 (17 wumrica)

10. in & factory, x metal hooks and {x < 4) plastic hooks are
praduced every minuke. Wil down expreasions {or the times,
1 ssconds, to produce one melal hook and oae plastic haok
respectively.
if o mretal hock takes 1§ secomds lopgey Lo produce than a
pastic ook, form an eguation io x ead sobee 1L
Calenlate the total zomber of books peodeeed pliogether
in & minuees, (£7 marks}
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11. The curve whose equation js ¥ = 2x — x*® intersects the 13. Since a city typist moved to the coast, both the railway and
i Z=Xis 4t the oripgin and aguin at the bug fares for her journeys have increased. Fach year for
i~ Ya) Calculate the x coordinate of P. her rail travel she buys three quarterly season tickets, one
f e () Sketch the graph of 3 2% — 8 monthly season tickst and two weekly season dckets.

Calculate the coordinates of the point on the curve at B e b ibets Mgy 00 ek o 210 30ran
which the gradient equals 1. the weekly tickets from £4-60 each to £5-40.

The area bounded hylhncqrveudlh&mismmmd Duning cach of the 45 weeks she tra Ehl:'tﬂhﬂﬂtﬂ‘l‘lhl.‘ls
completcly about the x-axis. Caleulate the volume of cides, each of which has increased rmm“srhf- to 12p. Calculate

the solid of revolution penerated. {17 marks) )4% tc (@) the original al cost of her travel
3 4 l{b} the increase in annual cost,

, (g} the increase in annual cost cxpn:ssndlas a percentage of
3.y 4 ithe original annual cost, correct to 3 significant fgures.

{17 marks)

14 A model globe of the earth i3 constructed to a3 scale of
1:49000000. Taking the carth to be & sphere of radios
6370 km, calculate

(g} the radius, in em, of the model,
!E} the shortest distance, in km, on the surface of the earth

two towns if the corresponding distance between
them on the model is 5 cm,

{c) the distance, to the nearest mm, measured along the
equator on the model from the Greenwich meridian to a

woes which lies on the equator and op the meridian 60°W,

If the distance measured on the model from the Greenwich
mendian eastwards along the parallel of latitude 30°N to a
town A is 22-6 cm, calculate the longitode of town A, to the
nearest depree. {17 marks)

c

The figure shows & harizantal ring of radins 1 m ded
from a point & by six wires, each of length 2 m, atta to
points 4, B, C, D, E and F equally spaced around the ring,
Caleulate

| t1,. @) the height, to the nearest cm, of H above the plane of

’ the ring,
[ot (&) the angle which the wire HA makes with the vertical,

{¢) the angle between the wires H4 and HB,

15% (@) the angle which the plane 4HE makes with the planc of

P the ring,. {17 marks)

)
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Tm:- huurs ;_ . 1

Answer any SIX questions, A.ll guestions carry egqual marks,
All necessary working must pe shown.

Candidates are reminded of the necessity for good Eng!isﬁ and
orderly presentation in their answers.

Mathematical formulae and tables are provided.

-

1. (i) Explain how it is possible for a'group of workers to have
a mean salary of £1 500 and yet the range in their salaries to
be £5000. (Answers should explain the peneral 14:1&3, not
merely give a numerical example)

(i) The arithmetic mean of the annual earnings i}f & civil

- servant for the calendar years 1968-1971 was £2 100. If she
eartied £2 500 in 1972, calculate her arithmetic mean annual
earnings over the ﬁva—}rf:ar period.

(iii) A-family man’s annual expenditure mcrcasr,d in the
calendar years 1969-197! on average by 10 per cent each
year, If his 1972 expenditure was 20 per cent more than that
in 1971, calculating the appropriate geometric mean, find his
annual average percentage increase over the four-year period,

1

e e i s 15t s s ) i s 8+ 1+

RN

TSE 72/244 1013/3/3/2/100/4750
© 1973 University of London




[

R T ——

¥ '&c-i‘r
o
4

2. It an examination candidates had to answer six questions

out of the sight questions set on the paper. Every question
carried an equal number of marks. Table 1 shows the
percentage of candidates who attempted each question ami
the artthmetic mean mark gained by those who attempted
the question.

Question | Percemage of candidates | Mean mark gained
Number |  attempting the question (to 1 decirmal
{to nearest whole number) place}

1 75 9-4

2 96 He

3 17 32

4 81 56

3 94 11:1

& 71 44

7 68 8-1

B 46 * Fald

Tapts 1

{a) Use Table 1 to suggest & reason why most candidates
attempted guestion 2 and so few atternpted question 3.

b} Rank the questions according to ‘popularity’ giving
guestion 2 rank 1 and question 3 rank 8. In addition, rank
the questions according to “sucotes” giving question 2 rank 1.
Present in tabutar form both sets of zanks together with the
question numbers. - :

{¢) Examine Fig. 2 on page 7 (which shouid be detached
from the guestion pzper and fastened to yowr answer
book) on whick: the data of Table | has beeneplotted and label
the eight points with the appropriate.guestion number.

(d) Giving reasons based on Fig, 2 state Which question(s)

appear 1o have been more difficalt than the candidates _

expected.

(€} Support your answer to {d) by reasons based on your

answer 1o (B}

g

3

3. A survey of pocket money amongst a group of children

showed that the least weekly amount was 30p and the
greatest was under a pound,

Eight children had less than 50p, 13 children had less than
60p, 20 children had less than 8fp and i2 children had 60p
or more.

Giving accurste jabels, make 2 frequency table of this
data,

Estimate, by calcufation, the mean weekly pocket money
with each of the following assumptions:

{a) ro child's pocket money invoived a haifpeany,

(b} no child’s pocket money involved a coin of lower value
than fivepence. '

(i} Entries were invited. for a small sports mesting in which
the girls” events were 3 traek events (100 metres, 200 metres,
100 metzes kurdles) and high jump and tong jump.

(w) Joan entered for one evenmt only. Under what assumption
could it bé said that ‘the probabiity that she entered for a
track cvent'is 375" "

(4) Kathleen entered for two events, Under what assumption
could it be said that ‘the probability that she entered for both
the long jump and the high jump is 1/16°?

(i} Using the data given in ‘Table 1, and thowing all necessary
working, calculate

- {a) the greatest possahle percentage of candidates who

answered both question ! and question 2,

 {#) the teast poasible percentage of candidates who answered

bath question ! agd question 2,

{¢) the likety percenfage of candidates who answered both
question 1 and guestion 2.

s

;
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5. (i) From the following list:
median, histogram, inter-quartile range, variance,
relative frequency polygon, range,
write down the names of
{a) the measures of dispersion,
{5) the measures which can be obtained from a cumulative

frequency curve,

{ii) The lengths of surnames was investigated by M. J. R.
Healy and reported in the Journal of the Royal Statistical
Society in 1968, He selected one name from each page of the

London Telephone directory and obtained the results given
in Table 2. _

Number of Freguency Curnulative frequency
letrers {per cent
2 3 0-1
3 40 1-5
4 279 i1-6
5 532 307
& 687 - 554

7 563 757
8 342 880
9 189 94-8
4] 77 975
1 5 98-8
12 20 995
13 6 297
14 4 99-9
15 2 98-
16 i 100
17 0
18 0
19 1
2781

Table 2: Length of Surnames.

(M. J. R. Healy, J. R. Stat. Soc}
Calculate, for the data of Table 2, each of the following
measares and state what cach indicates:
(a) range,
(b} median,
(c) lower guartile,
(d) inter-quartile range.

_____

6. (i) Explain what is meant by a rime series, and give two

exampies of general interest,,

For what kind of time series is it useful to calcnlate moving
averages ? Explain the advantage of the series obtained by
taking moving averages over the raw data.

{ii) Consider the surnames having 14 or more letters in the
data given in Table 2. For these, calculate the mean and
standard deviation of the number of letters.

{i} An urn contains four balls, labelled 1 to 4 respectively.

" After mixing, & ball is drawn and its number {X) recorded.

This bail is not replaced, but two more are drawn and their
sum (¥) recorded.

Write down all the ordered pairs (X, ¥) which are possible
for this random experiment (i.e. list the possibility space),
and calcutate the probability of the event

{(@X =2ori,
(®) ¥ = 5.
Show that these events are indepsndent.

{ii} Consider the random experiment in part (i) of this question
and the events

C: X is an odd number

D: ¥ is an odd number

E:Y=4

F Y=2X.

{a) State two pairs of mutually exclusive events.

(b} I the events D, F and G are a set of exhaustive events
list the members of G.

Turn over
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% (i) The histogram in Fig. 1 shows the number of cars of ! Centre Candidale Surnans
various npes found at 2 cur sale. i Munibes Number
20 D R e P i I qiestion 2 ix alempred, fﬁ.'.r{qqr Ix to be deiachied, if used,
T Tﬁﬁ]m] N i il fastened to the anpwer honolk,
£ 13 mEAd SRR , ]
E : : [ T 1 - I : [ : I2 — -
= i lian - | 1 : i
£ T i =aui nEt 1 HH
g sl 2 5 - 'F i -
E’ 1Tl 2 T ban. 1l -4 u
Y i 2 = - ;
] 1 2 3 4 5 & T s N 1
Age ol Girs in years) ——ep 4 A
i -
Fig. 1 At
S = B A - Il
W qir i
{#) Explain why the vertical axis cannot be labelled L F : 1
fraquency’. I 4 i |
(5) Evaluate the total number of cars in the car sale, a3 s
o =1 -
(i) Table 3 shaws the relative frequency distribution of the ) % = i
nurnber of seeds in a pod for 8 certain plant. ¥ g 3 =
= . :
Mumber of s2eds ta -
per pod 4 5 & 7 R TR
Relative frequency | 020 054 015 0l R
2 e |
TanLE 3 : At R
) r i .
If a pod is selected at random, calculate the expected value Af e n
of the number of s2eds in the pod. ] T 5
1 [
n 30 dp 0 & EL U (bud]
Percenlage sliempting quesisn
Fig. 2




