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QUESTION ONE

(a)

The waiting time for a patient attending a medical centre before seeing a doctor is
approximately normally distributed, with a mean of 34 minutes and a standard deviation of 8
minutes. g

(i)  Find the probability that a patient will wait between 34 and 40 minutes.

/0 = 02733

—

Correct answer. GC used. |

(ii) After how many minutes will 90% of patients have begun being seen by a doctor?

Atlr et S8 S ptuer

\\\;

Incorrect answer.
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(iii) It is decided that waiting times must be changed so that at least 95% of patients will be ASSESSOR'S
seen by a doctor within 40 minutes.

Because of the administration required, the mean time cannot change, but it is known
that for each doctor added to the duty teams, the standard deviation will reduce by
0.4 minutes.

How many doctors must be added to meet the new requirement?

ALDOUJ' % 35 atere Aecterc Al e
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Incorrect answer.
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-(b) At reception, patients are assessed on the urgency of their condition. This is done within two

minutes of arrival. :
It is thought that the waiting time before an assessment is done is approximately normally
distributed with a mean of 60 seconds and standard deviation of 20 seconds.

(i)  What proportion of patients would be assessed at reception within 90 seconds of arrival?

Q.- 9316

~ Bk, T3 1L

v————-‘—-‘/y

Correct answer. GC used.

(ii) A survey is carried out on 80 patients who arrive at reception. Patients are selected at
random on a particular day. The results are shown in the frequency histogram below.

Assessment time at reception

Frequency
=

15 30 45 60 75 90 105 120
Time (seconds)

What proportion of patients in the survey were assessed at reception within 90 seconds
of arrival?

’q4 ’?'+ B = ” 4 5 - éo Correct answer.
b+ /4 £ = A
, chﬁo /oaﬁws_ wire add el 1 Bl | 90¢

50 = 0'“!_@&’/«/,
-
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(iii) A statistician states that the assessment times are not normally distributed, but are more

likely to approximate the distribution p(x) below.

px)
1.0

0.8
0.6
0.4

0.2

0.5 1.0 1.5 2.0

minutes
The associated probabilities (with minutes converted to seconds) are given in the
following table:

SSAESRUICY o— | 15- 1 30— | 45— | 60— | 75— | 90— |105-120
Time (seconds)

Probability 0.01 | 0.05 | 0.10 | 0.16 | 0.21 | 022 | 0.17 0.08

Compare the frequency histogram for the survey of 80 patients with the distribution
curve p(x).

You should comment on the comparative shape, centre, and spread of the two
distributions.

It s important 1o give numerical-values-to-supporT YOUF Statemenis-where possible.—
Vou  ecpn  tar  phat both fvc/z,o/\,/ Qre /w%f W’,x,u'/az}”-}
Tl I e gra s X pf/fk/'(j ohewed Fo  the /e/,}
are Ha olishi baben  cwme /v a/:a sl Mfy
phomrd o Hu [eff o
O~FS = p f&'ﬁmﬂ ed 7{'\» 90
O: 48 ,po»hwks o e84 el beor  90¢

\- 7S /a_of /\a)-:m'ﬁ' areedled 1972“ L0 N

Ty

eLf I adfed e —
23, /.4 Fent: (el { 0 _
' There is more space

A comparatwe answer on shape but for your answer on
nothing else of relevance. the following page.

ASSESSOR'S
USE ONLY

Mathematics and Statistics 91267, 2015



ASSESSOR'S
USE ONLY

Mathematics and Statistics 91267, 2015



QUESTION TWO

A study is conducted of 1500 randomly selected candidates for an international examination to
investigate whether Year 12 candidates were as successful as those from Year 13.

The results are summarised in the table below:

Year 12 Year 13 Total

Passed 347 853 1200

Failed 33 267 300

Total 380 1120 1500
(@ (i) What proportion of candidates in the study passed the examination?

(if)

(iif)

1202/ <00

= -8

=

Correct answer.

What proportion of candidates who failed the examination were from Year 127

22

=0 086%)

=z

Incorrect answer. Division
by 380 rather than 300 —a

common error.

There were about 52 500 candidates from Year 12 and Year 13 who attempted the

examination.

Using the results of this study, how many candidates would be expected to be from
Year 13, and pass the examination?

QSE’/UQO

52 50 » O Folb
29 984 candidates 4y
fﬂw\ er /3/ o d /ocw'f Ao 2xa i aati on

O Felb

éx/au%cc/ te be

Incorrect answer.

1120 used instead of 1500 —
a common error.
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(iv) It is claimed that Year 13 candidates are four times more likely to fail the examination ASSESSOR'S
e USE ONLY.

than Year 12 candidates.

State whether or not you agree with this claim, showing full calculations to support your

view.

From P g{—wdj ~-> Yr 12 A& 3
Yr 13 Fouiled —B QL;T'-/ 200
e 12 Failed

1]

! op o T e _clein Tacmere =,
© - &9/ = ’ t. . “, Y
> /O’II QHLO‘?CF‘ HLQN/AN Lhe yea \
I35 oren't  maere  hinws wwore  lhely  fo /@u}' -
bt ore 8§ 0909 Hive wnore /,'/uzy fo /
/C:u‘/- €. 0909 > ¢ lence MHiv plasan

; & \J'uf[—r' Pd .

Incorrect divisors in calculating
the absolute risks.
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(b) The same study also considered the number of subjects the candidates were taking in their
normal academic courses. It found that of the same sample of 1500 candidates, 682 were
taking six subjects, while the rest were taking five subjects. Of the candidates who were
taking five subjects, 192 failed the examination.

The table from page 7 is repeated here to help you answer the questions that follow.

Year 12 Year 13 Total

Passed 347 853 1200

Failed 33 267 300

Total 380 1120 1500
T Six Subjects ‘”E:Z Sccloy @c b e e |

——

] (7
Passed 20
HE5-

il
" 533

TeF

[Tokal | 32 L =15 [ so0 ;(

(i)  What proportion of candidates in the study took six subjects and passed?

341 /07

e

Incorrect answer arising
from faulty table.
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(i) On the evidence of this study, would you recommend that candidates take six subjects?

Support your answer with numerical calculations that consider the absolute and relative
risks. You may also wish to comment on the sensibility of drawing any conclusions on
this evidence. :

Ao, [ o wled vecomm end  fhat  condlidlates
chouwle Fahe S suéej_w: betaue e
aeceo roli o calecuwdlatr et o
v ook N .
(7’oi wWhe feke é,cwbdec,/‘.r oun o/ /oane.c?/
ere SLH/QIGJF

Pyof whhe ool 6eu.f<jac,h¢ ool /g)adkf'ea/
were bQ(’/‘?‘e?.

W/ar = 63826 = O3
*T/aux = L by = O bY

wsnld hoanve a c ey = (O S¢ >/,
chonte o .:u'[r'pzjr . Wherear /'/. (7%{ 7&:94
% Qu.bd 2cts ;Llu!,n (704.1 wswlel have a

o LY. chance—of foilng.

failed with Gsube - >%/533 = OLgE Y
Fouled wibh Stube = ’C'Q/m 533 = O 3 1
% Thirefers /‘4{77&" fhe  pegole f
(\ who Feel bguﬁjﬁch Lok, ove [ F& de Huus
" nove Ui La\/y o fw’/ rhan ple /M,y/( sl
ke .S zu,ézjecf_r ;

0ty OB °© %{ ’%4/‘6" .___l'?g//

—_— __7___'_.//

- ; P
W/a/fw! if 70"‘(@@5& é?._rc,féyu.z‘r rv@rmf

Incorrect absolute risks and
relative risk found.
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QUESTION THREE nsszssons
(a) When calves are born into a pedigree beef herd, decisions are made after they are one month

old, and again when they are three months old, as to whether they will be kept in the herd or
sold. -

55% of calves born are male. At age one month, 70% of male and 20% of female calves are
sold. Of the remainder, at age three months, 80% of males and 35% of females are also sold. i

(i)  Find the probability that a randomly chosen calf Born into the herd will be male and sold
at age one month.

No response. ]/\

(i) Find the probability that a random}y chosen calf born into the herd will be female and

sold at age three months.

No response. ’V\

(iiiy What percentage of calves will eventually be kept in the pedigree herd?

No response.
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(iv) In aparticular year 550 calves were born. AssEssOR'S

How many male calves can be expected to be kept in the pedigree herd?

No response.

herd after three months is about one

(v) The ratio of male to female calves being kept in th
to one male to every ten females.

male to every seven females. This is to be chang

If the number of male calves remains the samé, what proportion of females would have

been sold?

No response.
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(b) New Zealand fantails are birds which are either pied or black.

Pied fantail
Cherryl Mariner, www.nzbirdsonline.org.nz/species/new-zealand-fantail

Black fantai

They interbreed, and pairs with successful nests are found in the following proportions:

Pair Two pied fantails One pied and Two black fantails
one black fantail
Proportion .75 0.2 0.05

Successful nests have between one and four eggs. The proportions of eggs are given in the

table below.
Pair Two pied fantails One pied and Two black fantails
one black fantail
One egg 0.15 0.2 0.3
Two eggs 0.3 0.35 0.5
Three eggs 0.4 0.35 0.15
Four eggs 0.15 0.1 0.05
4 1 1

(i)  What proportion of pairs with two pied fantails will have a successful nest with more
than one egg?

Q-2+

Q-4 + OIS

"5
(O BRZ3

5D,

O &5

Incorrect answer.
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(ii) A researcher claims that only one out of every 50 nests found with three eggs is likely to

be from a pair of twoblack fantails.

Use calculations to show that the researcher’s claim is justified.

‘/’50 ned b < FWAA uuHm %Lng\ S

H‘}\—e'j Fo lse F—WCM a foc»uw
Mc Llack | feai | 8
\ - Q'Olew

*t

\ﬂuu eg% R oo Uk Lamteils = O©-18
S~ 7 _ /,-——(’T/_iw:# e
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Incorrect answer.
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