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TUMAHI TUATAHI

(a) Ko te wa tatari mo te tiiroro i t€tahi whare hauora i mua 1 te kitenga i tétahi takuta he mea
tuari maori awhiwhi, me te tau toharite o te 34 meneti me te ine mahora o te 8§ meneti.

(1)  Whiriwhiria te tiponotanga ka tatari tetahi tliroro i waenga i te 34 meneti me te
40 meneti.

(i1) E hia nga meneti ka pau e tirohia ana te 90% o nga tiiroro e t€tahi takuta?
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(ii1) Ka whakatauhia kia huria nga wa tatari e tirohia ai te 95% o nga tiiroro e tetahi takuta i WA TE

X K KAIMAKA
roto 1 te 40 meneti. ANAKE

Na te whakahaerenga, kaore e taea te wa toharite te huri, €éngari e mohiotia ana mo ia
takuta ka tapirihia ki nga ropii mahi, ka iti ake te ine mahora ma te 0.4 meneti.

E hia nga takuta me tapiri kia G ai te whakaritenga hou?

Te Pangarau me te Tauanga 91267M, 2015



QU ESTION ONE ASSESSOR’S

USE ONLY

(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.

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

(1i1)  After how many minutes will 90% of patients have begun being seen by a doctor?

Mathematics and Statistics 91267, 2015
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(1i1) It is decided that waiting times must be changed so that at least 95% of patients will be T
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?

Mathematics and Statistics 91267, 2015



(b) Ite taupaepae, ka aromatawaihia nga tiiroro e ai ki te taumaha o t0 ratau raruraru. Ka oti t€nei MATE

K . . . KAIMAKA
1 roto 1 te rua meneti mai o te taenga atu. ANAKE

Ko te whakaaro mo te wa 1 mua i tétahi aromatawai ka oti he mea tuari maori awhiwhi me te

tau toharite o te 60 hekona me te ine mahora o te 20 hékona.

(i)  He aha te hautanga o nga tiiroro ka aromatawaihia i te taupaepae i roto i te 90 hekona o
te taenga atu?

(i1)) Ka whakahaerehia he rangahau mo nga ttroro 80 ka tae atu ki te taupaepae. Ka
tipakohia matapokeretia nga turoro i t€tahi rangi. E whakaaturia ana nga otinga ki te
kauwhata pouhere auautanga i raro.

Te wa aromatawai i te taupaepae

Auautanga
=

15 30 45 60 75 90 105 120
Wa (i te hekona)

He aha te hautanga o nga ttiroro i roto i te rangahau i aromatawaihia i te taupaepae i roto
i te 90 h&kona o te taenga atu?
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(ii1) E ki ana tétahi kaitatau kaore i te tuari maoritia nga wa aromatawai, eéngari ko te ahua
nei ka awhiwhitia te tuaritanga p(x) i raro.

px)
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0.4

0.2
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meneti

1.5

X
2.0

Ko nga tiiponotanga hangai ka whakaaturia ki te titohi 1 raro (kua whakawhitia nga
meneti ki te hékona):

Wa

Aromatawai 0- 15— | 30— | 45— | 60— | 75— | 90— | 105-120
(hékona)

Tiaponotanga 0.01 0.05 | 0.10 | 0.16 | 0.21 0.22 | 0.17 0.08

Whakatauritehia te kauwhata pouhere auautanga mo te rangahau o nga tiiroro 80 me te
anau tuaritanga p(x).

Me korero koe md te ahua o te hanga, te pokapti me te hora o nga tuaritanga e rua.

He mea nui te homai i ngd uara a-tau hei taunaki i o tauaki ina taea ana.

Te Pangarau me te Tauanga 91267M, 2015
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(b) Atreception, patients are assessed on the urgency of their condition. This is done within two ASSESSOR'S

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?

(1) 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

20

18

16

14

12

10

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?

Mathematics and Statistics 91267, 2015
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(iil)) 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

X

0.5

1.0

minutes

1.5

2.0

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

following table:
Assessment 0— | 15— | 30— | 45— | 60— | 75— | 90— | 105-120
Time (seconds)
Probability 0.01 0.05 0.10 0.16 0.21 0.22 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.

1t is important to give numerical values to support your statements where possible.

Mathematics and Statistics 91267, 2015

There is more space
for your answer on
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TUMAHI TUARUA

Ka whakahaerehia he rangahau o nga kaitono 1500 mo tétahi whakamatautau a-ao i tipakohia
matapokeretia hei tihura ména i momoho ake nga kaitono Tau 12 ki &ra o te Tau 13.

12

Kua tuhia nga otinga ki te tiitohi i raro nei:

Tau 12 Tau 13 Tapeke
Hipa 347 853 1200
Hinga 33 267 300
Tapeke 380 1120 1500

(@) (i) He aha te hautanga o nga kaitono i roto i t€nei rangahau i hipa i te whakamatautau?

(i1)) He aha te hautanga o nga kaitono 1 hinga i roto i1 te whakamatautau no te Tau 12?

(ii1) Tata ki te 52500 nga kaitono nd te Tau 12 me te Tau 13 i whakauru ki te
whakamatautau.

Ma te whakamahi 1 nga otinga o teénei rangahau, e hia nga kaitono e timanakohia ana no
te Tau 13, 3, 1 hipa 1 te whakamatautau?

Te Pangarau me te Tauanga 91267M, 2015
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(iv) Ko te whakapae he whakarea wha ake te tiiponotanga o te hinga a nga kaitono Tau 13 i WA TE

) KAIMAKA
te whakamatautau téna 1 nga Tau 12. ANAKE

Tuhia mai ména kei te whakaae, kei te whakah€ ranei koe i ténei whakapae, me
whakaatu e koe nga tataitai katoa hei tautoko i td6 whakaaro.

Te Pangarau me te Tauanga 91267M, 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.

14

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?
(i1) What proportion of candidates who failed the examination were from Year 12?
(iii) 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?

Mathematics and Statistics 91267, 2015
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(iv) Itis claimed that Year 13 candidates are four times more likely to fail the examination T
than Year 12 candidates.

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

Mathematics and Statistics 91267, 2015



(b)
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I whakaarohia and e taua rangahau te maha o nga marau i te whai nga kaitono i roto i a ratau
akoranga. I kitea, o nga kaitono 1500 o te tipako Orite, e 682 i te whai 1 nga marau e ono, a, ko
te nuinga atu e rima a ratau marau. O nga kaitono e whai ana i nga marau e rima, 192 i hinga i

roto 1 te whakamatautau.

E tuaruahia ana te tiitohi o te wharangi 12 i konei hei awhina i a koe ki te whakatutuki i nga
tiimahi e whai ake nei.

Tau 12 Tau 13 Tapeke
Hipa 347 853 1200
Hinga 33 267 300
Tapeke 380 1120 1500

(i) He aha te hautanga o nga akonga i roto i te rangahau i1 whai i nga marau e ono me te
hipa and?

Te Pangarau me te Tauanga 91267M, 2015

MA TE
KAIMAKA
ANAKE




17

(i) E ai ki nga whakaaturanga o ténei rangahau, e taunaki ana koe kia whai nga akonga 1 WA TE
KAIMAKA

nga marau € ono? f
Me whai tataitai a-tau to6 whakautu e whai whakaaro ana ki nga tiipono piirawa, panoa
ranei. Ka hiahia and pea ki te korero mo te whai tikanga o te whakatau otinga mai 1 €nei
whakaaturanga.

Te Pangarau me te Tauanga 91267M, 2015



(b)
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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 14 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

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

Mathematics and Statistics 91267, 2015

ASSESSOR’S
USE ONLY



(i)

19

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.

Mathematics and Statistics 91267, 2015
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TUMAHI TUATORU

(a)

Ina whanau mai nga kawhe ki tetahi kahui kau horomata, ka puta nga whakatau ina eke ki te

kotahi marama, a, me te toru marama, ména ka puritia ki te kahui, ka hokona atu ranei.

55% o nga kawhe he toa. I te kotahi marama te pakeke, 70% o nga kawhe toa me te 20% o

nga uwha ka hokona atu. O te toenga, i te toru marama te pakeke, 80% o nga kawhe toa me te

35% o nga uwha ka hokona atu.

@

(i)

(iii)

Kimihia te tiiponotanga o té€tahi kawhe ka tipakohia matapokeretia i whanau mai ki te
kahui he kawhe toa, a, ka hokona atu i te kotahi marama te pakeke.

Kimihia te tiponotanga o tetahi kawhe ka tipakohia matapokeretia i whanau mai ki te
kahui he uwha, a, ka hokona atu i te toru marama te pakeke.

He aha te orautanga o nga kawhe ka puritia ki te kahui horomata?

Te Pangarau me te Tauanga 91267M, 2015
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(iv) I tetahi tau e 550 nga kawhe i whanau mai. WA TE

KAIMAKA
ANAKE

E hia nga kawhe toa e timanakohia ana ka puritia ki te kahui horomata?

(v) Ko te owehenga o nga kawhe toa ki nga uwha ka puritia ki te kahui 1 muri i te toru
marama he tata ki te kotahi kawhe toa mo nga uwha e whitu. Ka huria ténei ki ia kawhe
toa kotahi mo nga uwha tekau.

Ki te orite tonu te maha o nga kawhe toa, he aha te hautanga o nga uwha ka hokona atu?

Te Pangarau me te Tauanga 91267M, 2015
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QUESTION THREE

(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.

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

(i) Find the probability that a randomly chosen calf born into the herd will be female and
sold at age three months.

(i11) What percentage of calves will eventually be kept in the pedigree herd?

Mathematics and Statistics 91267, 2015
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(iv) In a particular year 550 calves were born. ASSESSOR'S
USE ONLY

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

(v)  The ratio of male to female calves being kept in the herd after three months is about one
male to every seven females. This is to be changed to one male to every ten females.

If the number of male calves remains the same, what proportion of females would have
been sold?

Mathematics and Statistics 91267, 2015
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(b) Ko nga tirairaka o Aotearoa he manu opurepure, pango ranei.

I runga i ngé here manatarua,
kaore e whakaaetia te
whakaaturanga o ténei

rauemi i konei.

I runga i nga here manatarua,
kaore e whakaaetia te
whakaaturanga o ténei

rauemi i konei.

Piwaiwaka

Ttirairaka pango

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

Ka whakaputa uri ngatahi raua, a, ko nga takirua he whai kohanga momoho ka kitea i nga
owehenga e whai ake:

Takirua E rua nga piwaiwaka | Kotahi te piwaiwaka, E rua nga tirairaka
a, kotabhi te tirairaka pango
pango
Owehenga 0.75 0.2 0.05

Ko nga kohanga momoho mai i te kotahi me te wha ana hua. Kei te tiitohi i raro nei nga
owehenga o nga hua.

Takirua E rua nga piwaiwaka | Kotahi te piwaiwaka, E rua nga tirairaka
a, kotahi te tirairaka pango
pango

1 hua 0.15 0.2 0.3

E rua nga 0.3 0.35 0.5

hua

E toru nga 0.4 0.35 0.15

hua

E wha nga 0.15 0.1 0.05

hua

(1) He aha te owehenga o nga takirua piwaiwaka ka whai kohanga momoho e nui atu nga
hua 1 te kotahi?

Te Pangarau me te Tauanga 91267M, 2015
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(i) Ko te whakapae a tetahi kairangahau kotahi anake te kohanga i roto i te 50 ka kitea e WA TE

KAIMAKA
toru nga hua i roto nd tetahi takirua tirairaka pango. f

Whakamahia nga tataitai hei whakaatu kei te parahau te whakapae a te kairangahau.

Te Pangarau me te Tauanga 91267M, 2015



(b) New Zealand fantails are birds which are either pied or black.

For copyright reasons,
this resource cannot be
reproduced here.

For copyright reasons,
this resource cannot be
reproduced here.

Pied fantail

Black fantail

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

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 0.75 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

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

Mathematics and Statistics 91267, 2015

ASSESSOR’S
USE ONLY



27

(ii) ~ Aresearcher claims that only one out of every 50 nests found with three eggs is likely to  |assessors
be from a pair of two black fantails.

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

Mathematics and Statistics 91267, 2015
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He wharangi ano ki te hiahiatia. MA TE

KAIMAKA

TAU TOMAHI Tuhia te (nga) tau timahi ména e tika ana. ANAKE

Te Pangarau me te Tauanga 91267M, 2015
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