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2. Arugby club coach uses club records to take a random sample of 15 players from 1990
and an independent random sample of 15 players from 2010. The body weight of each
player was recorded to the nearest kg and the results from 2010 are summarised in the

table below.

Body weight
(kg)

75-79

80-84

85-89 | 90-94

95-99 | 100-104

105-109

Number
of Players
(2010)

(@) Find the estimated values in kg of the summary statistics a, b and c in the table below.

Estimate in 1990 Estimate in 2010
Mean 83.0 a
Median 82.0 b
Variance 44.0 c

Give your answers to 3 significant figures.

(6)
The rugby coach claims that players’ body weight increased between 1990 and 2010.

(b) Using the table in part (a), comment on the rugby coach’s claim.

)
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8. A manager records the number of hours of overtime claimed by 40 staff in a month.

The histogram in Figure 1 represents the results.

Frequency
density

v

0o 2 5 10 15 20 25 30
Hours of overtime

Figure 1
(a) Calculate the number of staff who have claimed less than 10 hours of overtime in the

month.
(4)

(b) Estimate the median number of hours of overtime claimed by these 40 staff in the
month.
)

(c) Estimate the mean number of hours of overtime claimed by these 40 staff in the
month.
)

The manager wants to compare these data with overtime data he collected earlier to find
out if the overtime claimed by staff has decreased.

(d) State, giving a reason, whether the manager should use the median or the mean to
compare the overtime claimed by staff.
)
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2.

A sports teacher recorded the number of press-ups done by his students in two minutes.

He recorded this information for a Year 7 class and for a Year 11 class.

The back-to-back stem and leaf diagram shows this information.
Totals Year 7 class Year 11 class Totals
(6) 876554| 1
(10) 9776544422 2 |0569 4
@) 8754330 3 |34588 (5)
(5) 99722| 4 |05679 (5)
(3) 840/ 5 |03556677799 (11)

6 (03333438 (7

Key: 2|4|0 means 42 press-ups for a Year 7 student and 40 press-ups for a Year 11 student

(@) Find the median number of press-ups for each class.

()
For the Year 11 class, the lower quartile is 38 and the upper quartile is 59

(b) Find the lower quartile and the upper quartile for the Year 7 class.

()

(c) Use the medians and quartiles to describe the skewness of each of the two distributions.

(3)

(d) Give two reasons why the normal distribution should not be used to model the number
of press-ups done by the Year 11 class.
()
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! ! ! !
20 30 40 50 60 70 80

Figure 1

Figure 1 shows part of a box and whisker plot for the marks in an examination with a large
number of candidates. Part of the lower whisker has been torn off.

(a) Given that 75% of the candidates passed the examination, state the lowest mark for

the award of a pass.
1)

(b) Given that the top 25% of the candidates achieved a merit grade, state the lowest mark
for the award of a merit grade.

1)
An outlier is defined as any value greater than c or any value less than d where
c=Q,+15Q,-Q)
d=0Q,-15(Q,;-Q)
(c) Find the value of ¢ and the value of d.
)
(d) Write down the 3 highest marks scored in the examination.
)
The 3 lowest marks in the examination were 5, 10 and 15
(e) On the diagram on page 7, complete the box and whisker plot. -

Three candidates are selected at random from those who took this examination.

(f) Find the probability that all 3 of these candidates passed the examination but only 2
achieved a merit grade.
©)
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Turn over for a spare diagram if you need to redraw your plot.
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6. Yujie is investigating the weights of 10 young rabbits. She records the weight, x grams,
of each rabbit and the results are summarised below.

Yx=8360 and Y (Xx—X)2=63840

(a) Calculate the mean and the standard deviation of the weights of these rabbits.

©)
Given that the median weight of these rabbits is 815 grams,
(b) describe, giving a reason, the skewness of these data.

)
Two more rabbits weighing 776 grams and 896 grams are added to make a group of

12 rabbits.

(c) State, giving a reason, how the inclusion of these two rabbits would affect the mean.

)

(d) By considering the change in 3 (x — X)?, state what effect the inclusion of these two
rabbits would have on the standard deviation.
)
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1.

Ralph records the weights, in grams, of 100 tomatoes. This information is displayed in
the histogram below.

A

Frequency
density

v

0 2 3 5 7 8 9 10
Weight (grams)

Given that 5 of the tomatoes have a weight between 2 and 3 grams,

(a) find the number of tomatoes with a weight between 0 and 2 grams.

2
One of the tomatoes is selected at random.
(b) Find the probability that it weighs more than 3 grams.

0))
(c) Estimate the proportion of the tomatoes with a weight greater than 6.25 grams.

0))

(d) Using your answer to part (c), explain whether or not the median is greater than
6.25 grams.

1)

Given that the mean weight of these tomatoes is 6.25 grams and using your answer to
part (d),

(e) describe the skewness of the distribution of the weights of these tomatoes. Give a
reason for your answer.

Q)]
Two of these 100 tomatoes are selected at random.

(f) Estimate the probability that both tomatoes weigh within 0.75 grams of the mean.
C))
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1.

Two classes of students, class A and class B, sat a test.

Class A has 10 students. Class B has 15 students.

Each student achieved a score, X, on the test and their scores are summarised in the table

below.

D x

2

Class A 10

770

59610

Class B 15

t

58035

The mean score for Class A is 77 and the mean score for Class B is 61

(a) Find the value of t

(b) Calculate the variance of the test scores for each class.

The highest score on the test was 95 and the lowest score was 45

These were each scored by students from the same class.

(c) State, with a reason, which class you believe they were from.

The two classes are combined into one group of 25 students.

(d) (i) Find the mean test score for all 25 students.

(i1) Find the variance of the test scores for all 25 students.

)

(©))

0y

(C))

The teacher of class A later realises that he added up the test scores for his class incorrectly.
Each student’s test score in class A should be increased by 3

(e) Without further calculations, state, with a reason, the effect this will have on

(1) the variance of the test scores for class A

(i1) the mean test score for all 25 students

(ii1) the variance of the test scores for all 25 students.
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2.

The table below shows the distances (to the nearest km) travelled to work by the 50

employees in an office.

Distance (km) Frequency (f) Distance midpoint (x)
0-2 16 1.25
3-5 12 4
6-10 10 8
11-20 8 15.5
21-40 4 30.5
[You may use Y fx=394, Y fx?=6500]

A histogram has been drawn to represent these data.

The bar representing the distance of 3 -5 has a width of 1.5 cm and a height of 6 cm.

(a) Calculate the width and height of the bar representing the distance of 6 — 10

(3)

(b) Use linear interpolation to estimate the median distance travelled to work.

)

(c) (i) Show that an estimate of the mean distance travelled to work is 7.88 km.

(if) Estimate the standard deviation of the distances travelled to work.

(4)

(d) Describe, giving a reason, the skewness of these data.

()

Peng starts to work in this office as the 515 employee.

She travels a distance of 7.88 km to work.

(e) Without carrying out any further calculations, state, giving a reason, what effect
Peng’s addition to the workforce would have on your estimates of the

(i) mean,
(if) median,
(iii) standard deviation

of the distances travelled to work.

(3)
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8. A
Frequency
density
11 21 26 31 36 41 51 71
Time in minutes
Figure 1
The histogram in Figure 1 summarises the times, in minutes, that 200 people spent
shopping in a supermarket.
(a) Give a reason to justify the use of a histogram to represent these data.
(1)
Given that 40 people spent between 11 and 21 minutes shopping in the supermarket,
estimate
(b) the number of people that spent between 18 and 25 minutes shopping in the
supermarket,
3)
(c) the median time spent shopping in the supermarket by these 200 people.
(2)
The mid-point of each bar is represented by x and the corresponding frequency by f.
(d) Show that Y fx = 6390
2
g J
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Question 8 continued
Given that ) fx* = 238430
(e) for the data shown in the histogram, calculate estimates of
(1) the mean,

(i1) the standard deviation.
3
3(mean — median)

A coefficient of skewness is given by R
standard deviation

(f) Calculate this coefficient of skewness for these data.

0y
The manager of the supermarket decides to model these data with a normal distribution.

(g) Comment on the manager’s decision. Give a justification for your answer.

2
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afternoon, for each child in a club.

below.
Coded Time (v) Frequency () Coded Time Midpoint (m)
0<v<5 20 2.5
5<v<10 24 a
10<v<15 16 12.5
15<v<?20 14 17.5
20<v <30 6 b

(&) Write down the value of a and the value of b.

(b) Calculate an estimate of the mean of v.

(c) Calculate an estimate of the standard deviation of v.

(d) Use linear interpolation to estimate the median of v.

(You may use ¥ fm=825and Y fm? = 12012.5)

(e) Hence describe the skewness of the distribution. Give a reason for your answer.

4. Aresearcher recorded the time, t minutes, spent using a mobile phone during a particular

. t— .
The researcher coded the data using v = TS and the results are summarised in the table

1)

1)

)

)

)

(f) Calculate estimates of the mean and the standard deviation of the time spent using a
mobile phone during the afternoon by the children in this club.

(4)
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PMT

1.

Nina weighed a random sample of 50 carrots from her shop and recorded the weight, in

grams to the nearest gram, for each carrot. The results are summarised below.

Weight of carrot | Frequency (f) | Weight midpoint (X grams)
45-54 5 49.5
55-59 10 57
60-64 22 62
65-74 13 69.5

(You may use D fx2=192102.5)

(a) Use linear interpolation to estimate the median weight of these carrots.
(b) Find an estimate for the mean weight of these carrots.
(c) Find an estimate for the standard deviation of the weights of these carrots.

A carrot is selected at random from Nina’s shop.

(d) Estimate the probability that the weight of this carrot is more than 70 grams.
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2.

The box plot shows the times, t minutes, it takes a group of office workers to travel to
work.

— = *

| 1 | T 1 1 !
10 20 30 40 50 60 70

Time (minutes)

(a) Find the range of the times.
0y

(b) Find the interquartile range of the times.
(0))

(c) Using the quartiles, describe the skewness of these data. Give a reason for your
answer.

@)

Chetna believes that house prices will be higher if the time to travel to work is shorter.
She asks a random sample of these office workers for their house prices £X, where X is
measured in thousands, and obtains the following statistics

S, =5514 S, =10 S, =11456

xt

(d) Calculate the product moment correlation coefficient between X and t.

2

(e) State, giving a reason, whether or not your correlation coefficient supports Chetna’s
belief.

2

Adam and Betty are part of the group of office workers and they have both moved house.
Adam’s time to travel to work changes from 32 minutes to 36 minutes.

Betty’s time to travel to work changes from 38 minutes to 58 minutes.

Outliers are defined as values that are more than 1.5 times the interquartile range above
the upper quartile.

(f) Showing all necessary calculations, determine how the box plot of times to travel to
work will change and draw a new box plot on the grid on page 5.

(€))
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Question 2 continued
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2. Two youth clubs, Eastyou and Westyou, decided to raise money for charity by running a
Skm race. All the members of the youth clubs took part and the time, in minutes, taken
for each member to run the 5km was recorded.

The times for the Westyou members are summarised in Figure 1.
Westyou } | *
| T T T T T T T T T T T !
18 20 22 24 26 28 30 32 34 36 38 40 42
Time (minutes)
Figure 1
(a) Write down the time that is exceeded by 75% of Westyou members.
(1)
The times for the Eastyou members are summarised by the stem and leaf diagram below.
Stem | Leaf | Key: 2|0 means 20 minutes |
2 023 4 4)
2 56 88899 (7)
3 0000O0OT1T1T1222234 (14
3 55579 (5)

(b) Find the value of the median and interquartile range for the Eastyou members.

3
An outlier is a value that falls either
more than 1.5 x (Q, — Q,) above Q,
or more than 1.5 x (Q, — Q)) below Q,

(c) On the grid on page 7, draw a box plot to represent the times of the Eastyou members.

C))

(d) State the skewness of each distribution. Give reasons for your answers.

(©))
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Question 2 continued
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5. The weights, in grams, of a random sample of 48 broad beans are summarised in the table.

Weight in grams (X) Frequency (f) Class midpoint (y)

09 <x< 1.1 9 1.0
1.1 <x<13 12 1.2
1.3 <x< 1.5 11 1.4
1.5 <x< 1.7 8 1.6
1.7<x<19 3 1.8
1.9 <x <21 3 2.0
2.1 <x <27 2 2.4

(You may assume z,fy2 =101.56)

A histogram was drawn to represent these data. The 2.1 < X < 2.7 class was represented
by a bar of width 1.5cm and height 1cm.

(a) Find the width and height of the 0.9 < x < 1.1 class.

3
(b) Give a reason to justify the use of a histogram to represent these data.

(1)
(c) Estimate the mean and the standard deviation of the weights of these broad beans.

“)
(d) Use linear interpolation to estimate the median of the weights of these broad beans.

(2)
One of these broad beans is selected at random.
(e) Estimate the probability that its weight lies between 1.1 grams and 1.6 grams.

1)

One of these broad beans having a recorded weight of 0.95 grams was incorrectly weighed.
The correct weight is 1.4 grams.

(f) State, giving a reason, the effect this would have on your answers to part (¢). Do not
carry out any further calculations.

2
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Question 5 continued
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6. The stem and leaf diagram gives the blood pressure, x mmHg, for a random sample of 19 -
female patients. -
101 2 (2 =
11(2 7 7 8 8 (5) 3
1200 2 2344557 (9 £
1311 2 9 3) e
Zz
Key: 10 | 1 means blood pressure of 101 mmHg 5_:'
U\
(a) Find the median and the quartiles for these data. f%j
(3) L
(b) Find the interquartile range (Q, - Q,)
1)
An outlier is a value that is greater than Q, + 1.5 x (Q, — Q,) or less than
Q1 -15x (Q3 - Ql)
(c) Showing your working clearly, identify any outliers for these data.
©)
(d) On the grid on page 21 draw a box and whisker plot to represent these data.
Show any outliers clearly.
(4)
The above data can be summarised by '; =
g
Y x=2299 and Y x* = 279709 ‘B
B
S
=
(e) Calculate the mean and the standard deviation for these data. .gggg.g.
3 s
(3) Soo
For a random sample taken from a normal distribution, a rule for determining outliers is: 'g‘:?g’:,
an outlier is more than 2.7 x standard deviation above or below the mean. 3‘.5:‘:3‘3
(f) Find the limits to determine outliers using this rule. ‘§"Z’§‘
@) 5
(g) State, giving a reason based on some of the above calculations, whether or not a =
normal distribution is a suitable model for these data.
1)
o
Q..»
S
=
a8
o
N J GRS
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1.

At the start of a course, an instructor asked a group of 80 apprentices to estimate the length
of a piece of pipe. The error (true length — estimated length) was recorded in centimetres.
The results are summarised in the box plot below.

(a) Find the range for these data.
(1)

(b) Find the interquartile range for these data.
(1)

One month later, the instructor asked the 80 apprentices to estimate the length of a
different piece of pipe and recorded their errors. The results are summarised in the table
below.

Error (e cm) Number of apprentices
40 <e < -16 2
-16 <e < -8 18
-8 <e<0 33
0<ex<s8 14
8<ex<16 10
16 <e <40 3

(c) Use linear interpolation to estimate the median error for these data.

@)

(d) Show that the upper quartile for these data, to the nearest centimetre, is 4.

1)
For these data, the lower quartile is —8 and the five worst errors were -25, 21, 18, 23, 28

An outlier is a value that falls either
more than 1.5 X (interquartile range) above the upper quartile or
more than 1.5 x (interquartile range) below the lower quartile.

(e) (1) Show that there are only 2 outliers for these data.

(i) Draw a box plot for these data on the grid on page 3.
(6)

(f) State, giving reasons, whether or not the apprentices’ ability to estimate the length of
a piece of pipe has improved over the first month of the course.
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Question 1 continued
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Turn over for a spare diagram if you need to redraw your plot.
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5. A company wants to pay its employees according to their performance at work. Last G
year’s performance score X and annual salary Y, in thousands of dollars, were recorded for 8355
a random sample of 10 employees of the company. g

The performance scores were CO

15 24 32 39 41 18 16 22 34 42

(You may use Y. x> =9011) S
SRS
oo 5
. . o0 oied
(a) Find the mean and the variance of these performance scores. ‘B

®

The corresponding Yy values for these 10 employees are summarised by 8585
Yy=306.1 and S =5463 33552

(b) Find the mean and the variance of these y values. 55555

2 55553

The regression line of y on X based on this sample is SO
<2

= SENBS

y =12.0 + 0.659%

(¢) Find the product moment correlation coefficient for these data. s 5%

0
S RRKS
SRS
(5) betsanejod

(d) State, giving a reason, whether or not the value of the product moment correlation e
coefficient supports the use of a regression line to model the relationship between §§336:"s:3§
performance score and annual salary. SRS

Q)] A

The company decides to use this regression model to determine future salaries. SR
b : QLKA

(e) Find the proposed annual salary, in dollars, for an employee who has a performance S

score of 35 S
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2. The weights, to the nearest kilogram, of a sample of 33 female spotted hyenas living in S
the Serengeti are summarised in the stem and leaf diagram below. 5555

Weight (kg) Totals | Key: 3|2 means 32 S

31237 (3) o
13345569 (8) :::::;E;g:
122344555788999 (15)
233 3) 3
147 (3) i

LTS,
SR
4 (1) S

(e BN B e IV e

K
W AU\
VAV
d
QLRI

(a) Find the median and quartiles for the weights of the female spotted hyenas.

S8
5%
RKHXN

25

RS
ot

3) B8
An outlier is defined as any value greater than C or any value less than d where S

c=Q,+1.5Q,-Q) ;*
d=Q - 15Q,-Q)

(b) Showing your working clearly, identify any outliers for these data. S0

(%% o i%
3 %% %

The weights, to the nearest kilogram, of a sample of male spotted hyenas living in the S
Serengeti are summarised below. KK

| | 8%
I i Males LS
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Weight (kg) SR

(c) In the space provided in the grid above, draw a box and whisker plot to represent the s
weights of female spotted hyenas living in the Serengeti. Indicate clearly any outliers. S
(A copy of this grid is on page 9 if you need to redraw your box and whisker plot.) K
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(d) Compare the weights of male and female spotted hyenas living in the Serengeti.
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3.

The parking times, t hours, for cars in a car park are summarised below.

Time (t hours) Frequency (f) Time midpoint (M)

0<t<l 10 0.5

I<t<2 18 1.5

t<4 15 3

N

t<6 12 5

N

2
4
6

<t< 12 5 9

(You may use me =182 and z‘lfm2 = 883)

A histogram is drawn to represent these data.
The bar representing the time 1 < t < 2 has a width of 1.5cm and a height of 6 cm.

(a) Calculate the width and the height of the bar representing the time 4 <t < 6

(&)

(b) Use linear interpolation to estimate the median parking time for the cars in the

car park.

2

(c) Estimate the mean and the standard deviation of the parking time for the cars in the

car park.

(d) Describe, giving a reason, the skewness of the data.

One of these cars is selected at random.

(e) Estimate the probability that this car is parked for more than 75 minutes.

(&)

2

(&)

~
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