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TRINITY COLLEGE

Mathematics Methods Unit 3/4

Test 6 2022
Section 1  Calculator Allowed
Sampling
STUDENT’S NAME ..SO lotions
DATE: Monday 5" September TIME: 50 minutes MARKS: 51
INSTRUCTIONS:
Standard Items: Pens, pencils, drawing templates, eraser, approved Formula sheet

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

1. (3 marks)

To study the effectiveness of yoga for reducing stress levels, a researcher measured the stress
levels of 50 people who had just enrolled in a 10-week introductory yoga course, and then
measured their stress levels at the end of the course.

(a) Do you think that this sample will be representative of the general population?
Explain your answer. [2]
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(b) How would you suggest that the sample could be chosen? [1]
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(4 marks)

A sample of n people were asked whether they thought that income tax in Australia was too
high, and 90% said yes.

(a) What is the value of the sample proportion p? [1]
4
]3 = 09 \/ P
(b) Write down an expression for E, the margin of error for this estimate at the 95%
confidence interval, in terms of n. [1]

- . +q(0-i)
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(c) If the number of people in the sample were doubled, what would be the effect on the
margin of error E? 2]
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(6 marks)
A random sample of 100 people indicated that 19% had taken a plane flight in the last year.

(a) Determine a 90% confidence interval for the proportion of the population that had taken
a plane flight in the last year. [2]

(O‘IZES/ 0.25‘.,5) \//i(:’i,\/fp
\/ LLF‘O ev
Assume the 19% sample proportion applies to the whole population.
(b) A new sample of 200 people was taken and X = the number of people who had taken a
plane flight in the last year was recorded. Give a range using the 90% confidence

interval, within which you would expect X to lie. [1]
(01255 x 200 , ©0-25H4S x 200 )

[25.,’ 2 50~9J \r/r’aﬂf}c’(’f“

X valut$
(©) Determine the probability that in a random sample of 120 people, the number who had
taken a plane flight in the last year was greater than 26. (3]
X ~ 8('20/ 0°'q) ,

, o \// stati g

P(X 6 ) = P(x>2%) since discreté€ binom ial
< 0-1928 \/(O rrect
P(Xx> 27)
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4. (4 marks)

The graph on the calculator screen shot below shows the results of a simulation of the tossing of
a standard six-sided die, 50 times.

Simulated results of 50 tosses of a standard six-sided die
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(a) Describe the type of probability distribution related to this simulation above. [1]
b(n;fbrm distribotion \/umecrm
(b) Calculate the proportion of even numbers recorded in this simulation above. [1]

F+9r8=2Y4

P: 7s0 v p

(©) This simulation in part (a) is repeated another 500 times and the proportion (p) of even
numbers is recorded for each simulation. Comment on the key features of a typical
graph showing the results of 500 simulations. (2]

Binomial Distribution (Even or Not Even)

Distri botion +tends Howards @ Normal
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5. (10 marks)

A random survey was conducted to estimate the proportion of mobile phone users who favoured
smart phones over standard phones. It was found that 283 out of 412 people surveyed preferred
a smart phone.

(a) Determine the sample proportion p of those in the survey who preferred a smart phone.

o [1]
_ 283

(b) (2]

\/ & rule
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(c) A follow-up survey is to be conducted to confirm the results of the initial survey.
Working with a confidence interval of 95%, estimate the sample size necessary to

ensure the margin of error is at most 4%. [3]
. QL 283 _ 283
' & Veorreet 2
n < 5i6- 185 \/50Nux_ﬁ for n
/
, N roupr C«( n
n =517 o3

correct! f’/

The 90% confidence interval of the sample proportion p from the initial survey is
0.649 <p < 0.725.

(d) For each of the following samples, calculate the 90% confidence interval, then compare
these to the 90% confidence interval of the initial sample. Using your results, state

whether they suggest that the samples came from the same population or not.

(1) A random sample of 365 people at a shopping centre found that 258 had a

preference for a smart phone. [2]
A 258 i
P 305 (0668 , 0-346) v I
zo- %! : s / comment
Y overlap.s 5an/1pl//§ fron same W EORIRER
Polou,(ouﬂon :
(ii) A random sample of 78 people at a retirement village found that 32 had a
preference for a smart phone. [2]
/
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6. (6 marks)

The graph below shows the number of faulty batteries per packet of 50 AAA batteries, when 50
packets are sampled at random.

12
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(a) Identify the type of distribution of X = the number of faulty batteries per packet of 50
AAA batteries. [1]

Binomial  (accept Bernowlli) 7
A manufacturer of AAA batteries assumes that 99% of the batteries produced are fault-free.

Ten samples of 50 packets of 50 AAA batteries are selected at random and tested. The number
of faulty batteries in each of the 10 random samples is shown below.

Sample 1 2 3 4 5 6 7 8 9 10

Number of 34 28 22 38 28 30 22 16 28 30

faulty

batteries

50x 50 = 2500 S +‘au.z+3 =276 1% o] 2500 < 25
(b) Using the assumption that 99% of batteries are fault free calculate the 95% confidence
interval for the proportion of faulty batteries expected when sampling. [3]
P 22"?—(30 senel /(m’f?(‘f P

(0'00609q7r'/ 0-0/3‘]003) vV lower
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(c) Decide which of the samples, if any, lie outside the 95% confidence level. [2]
Sample H 38 .5.0i52
F 2500 \/ saniplé L

ovtside Uf cli \//‘3({50/’1

(1524 , 34 5)
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(6 marks)
According to recent research, 14% of Australians are left-handed.

(a) If a large number of random samples of 35 Australians are collected, what proportion of
these samples are expected to contain less than 10% of left-handers? [2]

ﬁNN(P,sZ) p=o-i4 s -0 05861
‘s/i\/(‘rma(

L f)a rame1ers

5 <01) = 0-2478
: (P \/a"raf'(‘ t+ P

(b) If a large number of random samples of 300 Australians are collected, what proportion

of these samples are expected to contain between 12% and 15% of left-handers? [2]
“ ‘ = e’ -6+ 0 200
P (ps?) proin e
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a b
(c) One of the answers to (,b’f or () should be treated with some caution. State which answer
and explain why. 2]

(a) Shovid be treateo with cawtion
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n is only 35
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(12 marks)

In 2020, the City of Joondalup Council hired a consultant to estimate the proportion of residents
who owned a small business.

(a) The consultant decides to estimate a 95% confidence interval for the proportion to
within an error of 0.01. What minimum sample size should be selected?

(NB: When the sample proportion is unknown p = 0.5 should be used.) [2]
n > (;»éié Je-5(0-5) ) 2
o0l - 9¢o Yy
Fnsrah

\/ it

(b) As aresult of staff shortages in the Council the maximum sample size that can be
managed is only 500. What is the maximum margin of error in estimating a 99%
confidence interval? [2]

E = 005§ \Ac rrect #

/

v E

It is estimated that 20% of new businesses fail within the first year. The City of Joondalup now
wishes to work with the Business Advisory Council (BAC). The BAC takes a random sample of
500 new businesses that started in January 2020.

By January 2021, 90 of the 500 new businesses had failed. The 95% confidence interval for the
proportion of businesses that fail in the first year was (0.1463 , 0.2136).

The BAC believes that the proportion of new businesses that fail within a year can be reduced
by providing financial advice. In 2021 they took another random sample of 500 businesses that
started in January 2021 and provided them with regular financial advice. In this random
sample, at the end of the year 80 businesses had failed.

(¢ Calculate the sample proportion and its margin of error at the 95% confidence level. [2]

N80 co0-i6 E: |96 fo-16(o-84) \//»;

P 500 500

v E

= 0'032|
(d) Calculate a 95% confidence interval for the proportion of businesses that failed. [2]
\,/ loweér
(0- 1239, 01921 )
v wpper
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(e) What do you conclude regarding the value of the financial advice provided to the new
businesses? [2]

COMPCL}’:K:? th.,s CL cu/th Prewous of (0'1H63,0‘2’36)
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® If the sample size was reduced, what would be the effect on the confidence interval?
Justify your answer. 2]
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