TRINITY \@; COLLEGE

Mathematics Methods Units 3 & 4

Test 5 2016
Calculator Assumed
Normal Distribution, Sampling & Sample Proportions

STUDENT’S NAME MAKKANG
DATE: Thursday 25" August TIME: 50 mins MARKS: 46
INSTRUCTIONS:
Standard Items: Pens, pencils, drawing templates, eraser.
Special Items: Up to three Calculators, 1 side A4 page of notes

Questions or parts of questions worth more than 2 marks require working to be shown to receive full marks.

1. (4 marks)
Determine, if any, the source of sampling bias in the following sampling procedures.

(a) To predict the outcome of a referendum on daylight saving a public opinion poll
telephones people randomly selected from the telephone directory. 2]

¢ Not Qvéwﬁana is in the f’«@feykané O{erclrorg.

. Amj reasonable answor ;nualu{qj seleth om
bias .

(b) To survey parental attitude toward a uniform change at a school the deputy principal
selected at random 100 students from the school roll and sent out questionnaires to their
parents. [2]

o PodeI@ {QCFOMQ bias

. gareﬂ'%'g who have muH—{?\e stude b ab the
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(13 marks)

The Tasty Crumpet Factory produces crumpets whose thickness is normally distributed with a
mean thickness of 24 mm and a standard deviation of 1.6 mm.

Consumer research by management indicates that crumpets more than 28 mm thick will not fit
into a standard automatic toaster and those with thickness less than 21 mm are unsuitable for
toasting as they dry out too quickly and are ejected burnt.

(a) Determine the percentage of crumpets made at the factory which are unsuitable for
toasting.

(3]
P(21¢ x<28) = | - c.ae3y
= 0.0366.
= ggéé o
(b) A crumpet chosen at random is found to be not suitable for toasting. What is the
probability that it is too thin? 2]
P(xczr | Noksuiballe) = Plxgai)
o.0266
= 0.03%04
0,02 66
© 0.%303.

(c) Calculate the thickness exceeded by a quarter of the crumpets produced on a particular
day. (2]

P(x7i) - ouzs

K =
25.@8 M
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(d) Determine the probability that the thickness of a crumpet produced on any given day is
exactly 23 mm. [1]

O

(e) A sample of 200 crumpets were taken. Determine the probability that no more than 10 of
these crumpets were unsuitable for toasting. [3]

Y # Crum\;zh Leom 200 noir suirable.

Y ~ 8(200, 0,0366)

P(y<io) = 03813

63} Determine the 0.7 quantile and give a worded statement explaining what it means.  [2]

{=0F

/
K

f(xgw) =07

KL = Z,Lfgf-f panA

F07. ob the Crumpets have a widbh less than
24, 8L mam .
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(7 marks)

The percentage marks of students sitting a national mathematics test were found to be normally
distributed. Certificates of Credit were awarded to 12.12% of students that sat the test and
achieved a mark between 75% and 80%.

15.87% of all students scored at least 80% and were awarded Certificates of Distinction.

(a) Show the mean score for the test was 68% and the standard deviation was 12%. [4]
P(Xx»35) = caziz +Osg z = 0.S83|
= 0.2194
P(x2g0) = o015 2 -

0.S821 = F5 - A
o

b = B0 —-Mm

o

M= 42 7.
o= |27

(b) A Certificate of Proficiency was awarded to a student achieving a mark no lower than
0.25 standard deviations below the mean and no higher than a Credit score. At a
particular school, 200 students sat the test.

How many students would receive Certificates of Proficiency? (3]

I

W

69 - 0.5 ()
= 5§

P(65<x¢#5) = 0.2188

0.2198 x 200 = 63.7¢

~ by students.
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(4 marks)
Flour from a mill is poured into “1 kg” bags for sale to the public. In fact, the weight of flour in

the bags is normally distributed with a mean of 1005 g and a standard deviation of 4 g.

(a) What is the probability that a randomly selected bag of flour is under the marked
weight? [2]

?(x<&ood) = 01056

(b) The mill owners decide that no more than 1% of the bags should be underweight. They
increase the mean weight of the bags without changing the standard deviation.
What should be the mean weight of the bags (to the nearest 0.1 g) to ensure that no more
than 1% of bags are underweight? 2]

= 4

1. From  Shandard Norowl Dist,
L= -2,32¢

|

~2.32L = 1000 — M

it

JA loo4 .73

Page 5 of 8



(4 marks)

From a population of people who shop at a particular game store it is known the proportion of
gamers who prefer a PlayStation is 54%.

(a)

(b)

Of a random sample of 300 gamers, 174 indicated they preferred a PlayStation. What is

the value of the sample proportion p ? [1]
P -
200
= 0.58%

Determine the approximate probability that, in a random sample of 300 gamers, the
proportion who prefer a PlayStation is greater than or equal to the value of p observed

in this particular sample. [3]

W = 0.54

o = /o.m(vo‘s}f)
v 300

= 0.0289
A\
F~ ~N (o054, 002%8%)

P(Fo.58)

i

0.092.4
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(11 marks)

It is known that at a certain school, the proportion of students who play Pokémon Go is p .
A random sample of 150 students was selected and of these students 112 played Pokémon Go.

(a) Briefly describe a suitable method to achieve a random sample of 150 students from the

school. ]
F\gsiafxx a number |5 n Yo eack shudent

+hen rqac{um‘j ﬁe:\emﬁ—c & Sc:m\?u o+ \SO.

(b)  Determine a point estimate for the proportion of students who play Pokémon Go. [1]
P = in P =0.35
iso
(¢) Determine a 90% confidence interval for p . [3]
Z = |6y T
0 = o 75(0-27) 107 &
e 0688 ¢ £ < 08051
= 0.0354

(d) A second sample of 150 students was taken. In this second sample the number of
students found to be playing Pokémon Go was 101. Use the confidence interval from (c)
to determine if the students in the second sample are statistically different to those of the

first sample. [2]
o 0672 does nod lie withia
7 = 1ol
LSO Yo QO"/. C. T -?n/- f
= O 6:}% S\-ahs thH\j g\\,é{ﬂfrtn‘f .

(e) In a third sample of 150 students, the 99% confidence interval for p was
0.618 < p <0.808. How many students in the sample do you expect to play Pokémon

Go? (2]
({“ = 0.61¢ +0.80% Q.+ ¢ n <1212
2 o7
T 9L ¢ n <2z
= 0913
o= 107 Skudunb.
® Comment on the width of the confidence intervals in (¢) and (e). [1]

willth oF 997 €T s larger Yhan Yhat of
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(3 marks)
The proportion of students in a state that have Facebook accounts is p . A random sample of n

students was selected and 50 indicated that they do not have Facebook accounts.
Determine » if the magnitude for the margin of error for the 99% confidence interval for p is

0.05.
Eo- zf?(*"m

0.05 = 2.5 /| n-50 _ n-so
n (t 'I'\)
o
no=51 331
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