
Questions

1. Data, 2UG 2012 HSC 2 MC

Handmade chocolates are checked for size and shape. Every  chocolate is sampled.

Which term best describes this type of sampling? 

(A)  Census

(B)  Random

(C)  Stratified

(D)  Systematic

2. Data, 2UG 2007 HSC 17 MC

Ms Wigginson decided to survey a sample of    of the students at her school.

The school enrolment is shown in the table. 

She surveyed the same number of students in each year group.

How would the numbers of students surveyed in Year 10 and Year 11 have changed if Ms
Wigginson had chosen to use a stratified sample based on year groups? 

(A)   Increased in both Year 10 and Year 11

(B)   Decreased in both Year 10 and Year 11

(C)   Increased in Year 10 and decreased in Year 11

(D)   Decreased in Year 10 and increased in Year 11

30th

10%
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3. Data, 2UG HSC DS6 S-2 MC

The length of a type of ant is approximately normally distributed with a mean of  and a
standard deviation of .

A standardised ant length of  corresponds to an actual ant length of

A.   

B.   

C.   

D.   

4. Data, 2UG 2009 HSC 18 MC

Huong used the ‘capture–recapture’ technique to estimate the number of trout living in a dam.

• She caught, tagged and released  trout.

• Later she caught  trout at random from the same dam.

• She found that  of these  trout had been tagged.

What estimate should Huong give for the total number of trout living in this dam, based on her
use of the ‘capture–recapture’ technique?

(A)    

(B)    

(C)   

(D)   

4.8 mm
1.2 mm

z = −0.5
2.4 mm
3.6 mm
4.2 mm
5.4 mm

20
36

8 36

56
90
160
162

5. Data, 2UG 2013 HSC 20 MC

There are  students sitting a state-wide examination. If the results form a normal
distribution, how many students would be expected to score a result between  and  standard
deviations above the mean?

You may assume for normally distributed data that:

 of scores have  -scores between   and 

 of scores have  -scores between   and 

 of scores have  -scores between   and .

(A)   

(B)   

(C)   

(D)   

6. Data, 2UG HSC DS6 S-1 MC

The time, in hours, that each student spent sleeping on a school night was recorded for 
secondary-school students. The distribution of these times was found to be approximately
normal with a mean of  hours and a standard deviation of  hours.

How many students would you expect to spend more than  hours sleeping on a school
night?

You may assume for normally distributed data that:

 of scores have  -scores between   and 

 of scores have  -scores between   and 

 of scores have  -scores between   and .

A.  

B.  

C.  

D.  

60 000
1 2

68% z – 1 1
95% z – 2 2
99.7% z – 3 3

8 100
16 200
20 400
28 500

1550

7.4 0.7
8.1

68% z – 1 1
95% z – 2 2
99.7% z – 3 3

16
248
1302
1510

Buy the FULL course, or get another FREE worksheet (Algebra) customized to YOUR band in the free trial at www.smartermaths.com.au/student

Buy the FULL course, or get another FREE worksheet (Algebra) customized to YOUR band in the free trial at www.smartermaths.com.au/student



7. Data, 2UG 2014 HSC 24 MC

The weights of  newborn babies in NSW are normally distributed. These weights have a
mean of  and a standard deviation of .

How many of these newborn babies have a weight between  and ?

(A)   

(B)   

(C)   

(D)   

8. Data, 2UG 2009 HSC 24c

The Australian Bureau of Statistics provides the NSW government with data on the age of
residents living in different areas across the state. After analysing this data, the government
makes decisions relating to the provision of services or facilities.

Give an example of a possible decision the government might make and describe how the data
might justify this decision.     (2 marks)

 

10 000
3.1 kg 0.35 kg

2.75 kg 4.15 kg
4985
6570
8370
8385

Greg conducts his statistical inquiry.

Using the letters A, B, C, D, E and F, list the steps in the most appropriate order for
Greg to conduct his statistical inquiry.   (2 marks)

At which step in the process would he have drawn this graph?    (1 mark)

9. Data, 2UG 2012 HSC 26d

Greg needs to conduct a statistical inquiry into how much time people aged 18–25 years have
spent accessing social media websites in the last two weeks. He has decided to survey a
sample of students from his university.

The process of statistical inquiry includes the following steps, which are NOT in order.

 

  

(i)

(ii)
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Calculate the estimate for the total population of crocodiles in this area.   (2 marks)

How many crocodiles were captured in total during the second stage of the study?
 (1 mark)

Jason's mark is . What is his     (1 mark)

Mary has a   of . What mark did she achieve in the test?   (1 mark)

What percentage of marks lie between    and  ?

10. Data, 2UG 2007 HSC 23c

A scientific study uses the ‘capture-recapture’ technique.

In the first stage of the study,    crocodiles were caught, tagged and released.

Later, in the second stage of the study, some crocodiles were captured from the same area.
Eighteen of these were found to be tagged, which was  of the total captured during the
second stage. 

 

(i)

(ii)

 

11. Data, 2UG 2010 HSC 24c

The marks in a class test are normally distributed. The mean is  and the standard deviation
is .

(i)

(ii)

(iii)

You may assume the following:

•   of marks have a z-score between    and  

•   of marks have a z-score between    and  

•   of marks have a z-score between    and  .   (2 marks)

 

24

40%

100
10

115 z-score
z-score 0

80 110

68 % −1 1
90 % −2 2
99.7 % −3 3

Classify the type of data that will be collected in Q2 of the questionnaire.  (1 mark)

An initial study is to be conducted using a stratified sample. 

Who should be surveyed if it is decided to use a census for the study?  (1 mark)

Write a suitable question for this questionnaire that would provide quantitative data. 
(1 mark)

Describe a method that could be used to obtain a representative stratified sample.  (1
mark)

12. Data, 2UG 2011 HSC 25a

A study on the mobile phone usage of NSW high school students is to be conducted.

Data is to be gathered using a questionnaire.

The questionnaire begins with the three questions shown.

(i)

(ii)

(iii)

(iv)
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Stuart scored    in Test 1 and    in Test 2. He thinks that he has performed
better in Test 1. Do you agree? Justify your answer using appropriate calculations.  
(2 marks)

If    students sat for Test 2, how many students would you expect to have
scored less than  ?   (2 marks)

13. Data, 2UG 2012 HSC 26f

The capture-recapture technique was used to estimate a population of seals in 2012.

•    seals were caught, tagged and released.

•   Later,  seals were caught at random.

•    of these  seals had been tagged.

 

The estimated population of seals in 2012 was  less than the estimated population for
2008. 

What was the estimated population for 2008?   (2 marks)

 

14. Data, 2UG 2007 HSC 25d

The results of two class tests are normally distributed. The means and standard deviations of
the tests are displayed in the table.

 

(i)

(ii)

 

60
120

30 120

11%

63 62

150
64

What temperature has a ?    (1 mark)

•  of maximum temperatures have  between   and  
•  of maximum temperatures have  between   and  

What percentage of spring days in Broken Hill would have maximum temperatures
between  and ?

You may assume that these maximum temperatures are normally distributed and that

•  of maximum temperatures have  between   and  .   (3 marks)

One of the Brand B light bulbs has a life of  hours.  

What is the   of the life of this light bulb?  (1 mark)

A light bulb is considered defective if it lasts less than  hours. The following claim
is made:    

Is this claim correct? Justify your answer, with reference to   or standard
deviations or the normal distribution.   (2 marks)

15. Data, 2UG 2009 HSC 25d

In Broken Hill, the maximum temperature for each day has been recorded. The mean of these
maximum temperatures during spring is , and their standard deviation is .

 

(i)

(ii)

 

16. Data, 2UG 2011 HSC 27c

Two brands of light bulbs are being compared. For each brand, the life of the light bulbs is
normally distributed.

 

(i)

(ii)

‘Brand A light bulbs are more likely to be defective than Brand B light bulbs.’

 

25.8°C 4.2°C

z-score of  –1

21.6°C 38.4°C

68% z-scores – 1 1
95% z-scores – 2 2
99.7% z-scores – 3 3

400
z-score

400

z-scores
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Calculate the standard deviation for the first test. Give your answer correct to one
decimal place.    (1 mark)

On the second Geography test, the mean for the class was  and the standard
deviation was .

Ali scored  on the first test. Calculate the mark that she needed to obtain in the
second test to ensure that her performance relative to the class was maintained.   (3
marks)

17. Data, 2UG 2013 HSC 29b

Ali’s class sits two Geography tests. The results of her class on the first Geography test are
shown.

The mean was  for the first test. 

(i)

(ii)
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68.5

74.4
12.4

62

Worked Solutions

1. Data, 2UG 2012 HSC 2 MC

2. Data, 2UG 2007 HSC 17 MC

 

3. Data, 2UG HSC DS6 S-2 MC

 

Systematic Sampling
⇒  D

Total students surveyed
= 10% × 1200
= 120

Students surveyed per year group

= 120
6

= 20
A stratified sample would have sampled 10%
of each year group.
In Year 10, 10% × 230 = 23
In Year 11, 10% × 150 = 15
∴ More students sampled in Year 10 and

less in Year 11.
⇒  C

z =   x − x⎯⎯
s

−0.5 =   x − 4.8
1.2

−0.6 =   x − 4.8
x =   4.2 mm

⇒ C
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TIP: Work out a set structure to
answer these types of questions
efficiently. One example is shown
in the Worked Solution where the
Capture and Recapture are both
stated as fractions <1 and then
equated.

♦♦♦ Mean mark 24%

COMMENT: Employ a definite
structure for answering this type
of commonly asked question.
The Worked Solution provides an
efficient process to follow.

4. Data, 2UG 2009 HSC 18 MC

 

5. Data, 2UG 2013 HSC 20 MC

Let population = P

Capture = 20
P

Recapture = 8
36

⇒ 20
P = 8

36
8P = 36 × 20

P = 36 × 20
8

= 90
⇒  B

Since 68% between z = 1 and − 1
⇒  34% between  z = 0 and  1

Likewise, 95% between z = 2 and − 2
⇒  47.5% between z = 0 and 2

∴  % between z = 1 and 2
= 47.5 − 34
= 13.5%

Students between  z = 1  and  z = 2
= 13.5% × 60 000
= 8 100

⇒  A

♦ Mean mark 46%

6. Data, 2UG HSC DS6 S-1 MC

 

 

 

 

7. Data, 2UG 2014 HSC 24 MC

 

 
 

Need to find z-score of 8.1 hours

z-score = x − x⎯⎯
s

= 8.1 − 7.4
0.7

= 1
68% students with  –1 < z-score < 1

⇒ 16% have  z-score > 1
# Students = 16 % × 1550

= 248
⇒ B

Need to find z-scores of 2.75 and 4.15 kg

z (2.75) = = = − 1x − x⎯⎯
5

2.75 − 3.1
0.35

z (4.15) = = 34.15 − 3.1
0.35

68% between z = – 1 and 1
⇒ 34% between z = – 1 and 0

99.7% between z = – 3 and 3
⇒ 49.85% between z = 0 and 3

∴ %  between – 1 and 3 = 34 + 49.85
= 83.85 %

∴  # Babies between 2.75 kg and 4.15 kg
= 83.85 % × 10 000
= 8385

⇒  D
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8. Data, 2UG 2009 HSC 24c

9. Data, 2UG 2012 HSC 26d

(i)

(ii)

10. Data, 2UG 2007 HSC 23c

(i)

 

 

(ii)

 

  
 

 

One example (of many):
The data might show that a large number of retirees live in a
particular area. The government could decide to increase
public transport in the area as the older retirees get, the more
they rely on public transport.

B, E, C, F, D, A
F

Let C1 = crocodiles captured in stage 1
C2 = crocodiles captured in stage 2

C1 = 40 % × C2

18 = 40 % × C2

∴  C2 = = 45 crocodiles18
0.4

Capture = 24
Population

Recapture = 18
45

∴ 24
Population = 18

45

Population = 24 × 45
18

= 60

∴  The estimated crocodile population is 60

MARKER'S COMMENT: Too
may students had calculator
errors in this question, giving
away easy marks. BE CAREFUL!

♦ Mean mark 42%

11. Data, 2UG 2010 HSC 24c

(i)     

 

 
 

(ii)     

 

(iii) 

 

    

  

 

Given = 100 and s = 10x⎯⎯

If mark is 115

z-score = 115 − x⎯⎯
S

= 115 − 100
100

= 1.5

z-score = 0 when mark equals the mean
∴  Mary's score was 100

z-score of 110 = = 1110 − 100
10

z-score of 80 = = – 280 − 100
10

68% of marks lie between z = – 1 and  1
⇒ 34%  lie between z = 0 and 1

95%  of marks lie between z =  – 2 and  2
⇒ 47.5%  lie between z = – 2 and 0

∴ % marks between 80 and 110 = 34 % + 47.5 %
= 81.5 %
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♦♦♦ Mean mark 7%. Toughest

mark to get in the 2011 exam!

COMMENT: Know and be able
to describe random, systematic
and stratified sampling. Very few
students could do this with
'stratified'.

♦♦♦ Mean mark 18%.

MARKER'S COMMENT: Better
responses gave a specific
population (i.e. high school
students).

12. Data, 2UG 2011 HSC 25a

(i)  

 

(ii)  

 

(iii)  

 

(iv)  

 

 

Categorical

How many outgoing calls do you make per day?
(Ensure it can be answered with a numerical score.)

The method could be to work out how many
students are in each year and ask 10% of the
students in each year. (Note the sample of
students in each year must be  proportional to
their percentage in the population).

A census would involve all high school
students in NSW. ♦♦ Mean mark 26%

MARKER'S COMMENT: The
most successful approach was
to use the 'unitary method' (i.e.
calculate what 1% is worth, then
multiply it by 89), as shown in the
Worked Solution.

13. Data, 2UG 2012 HSC 26f

 

 

 

 
 

 

Let population in 2012 = P(2012)
Capture

⇒ 60
P(2012)

Recapture

⇒ =30
120

1
4

∴  60
P(2012) = 1

4
P(2012) = 60 × 4 = 240

We know P(2008) less 11% = 240
(100% - 11%) P(2008) = 240

89 % × P(2008) = 240

∴ 1 % × P(2008) = = 2.6966…240
89

P(2008) = 100 × 2.6966…
= 269.6629...
= 270  (nearest whole)

∴  2008 population estimate = 270 seals
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14. Data, 2UG 2007 HSC 25d

(i)  

 

 
 

 

 

 

(ii)  

 

In Test 1,  = 60,  s = 6.2x⎯⎯

z-score (63) = x − x⎯⎯
s

= 63 − 60
6.2

= 0.483...

In Test 2,  = 58,  s = 6.0x⎯⎯

z-score (62) = 62 − 58
6.0

= 0.666...

Since Stuart's z -score is higher in Test 2,
his performance relative to the class is better
despite his mark being slightly lower.

In Test 2

z-score (64) = 64 − 58
6

= 1

⇒ 84% have z-score < 1
∴  # Students expected below 64

= 84% × 150
= 126

♦ Mean mark 41%
MARKER'S COMMENT: Many
students failed to use the answer
to (d)(i), costing them valuable
exam time.

15. Data, 2UG 2009 HSC 25d

(i)    

 

 

 

 

 

(ii)    

   

  

 

 

 

= 25.8   s = 4.2x⎯⎯

Using z = x − x⎯⎯
s

−1 = x − 25.8
4.2

x −25.8 = − 4.2
x = 21.6°

∴  21.6° has a z-score of − 1

z-score of 21.6 = − 1
Need to find z-score of 38.4

z (38.4) = = 338.4 − 25.8
4.2

68% of scores are between z = – 1 and 1
⇒ 34 %  are between z = – 1 and 0

99.7% of scores are between z = – 3 and 3
⇒ 49.85 %  are between z = 0 and 3

∴  % Temps between 21.6° and 38.4°
= 34 % + 49.85 %
= 83.85 %
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♦ Mean mark 42%

MARKER'S COMMENT: A
number of students found
drawing normal curves in their
solution advantageous.

♦ Mean mark 39%

COMMENT: Make sure you are
confident with this function on
your calculator!

♦♦ Mean mark 21%.

MARKER'S COMMENT: When
"performance relative to the class
is maintained",  are the
same in each test.

16. Data, 2UG 2011 HSC 27c

(i)    

 

(ii)   

17. Data, 2UG 2013 HSC 29b

(i)

    
 

(ii)   

 
 

 

 

z-score of Brand B bulb (400 hrs)

= x − x⎯⎯
s

= 400 − 500
50

= – 2

z-score of Brand A bulb (400 hours)

= 400 − 450
25

= – 2
Since the z-score for both brands is –2,
they are equally likely to be defective.
∴  The claim is incorrect.

Std deviation = 5.2201...
= 5.2 (to 1 d.p.)

Using z = x − x⎯⎯
s

z-score (1st test) = 62 − 68.5
5.2

= − 1.25
We need to find the mark in 2nd test

z-scores

with a z-score of − 1.25

⇒ − 1.25 = x − 74.4
12.4

x −74.4 = − 15.5
x = 58.9

∴  Ali needs to score 58.9
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