DATA
ANALYSIS
EXAM
QUESTIONS



Created by T. Madas

Question 1 (**)
The number of phone text messages sentillyifferent students is given below.

14, 25, 31, 36, 37, 41, 51, 52, 55, 792.1
a) Find the lower quartile, the median and the uppertje of the data.
b) Show clearly that there is only one outlier in tizea.
c) Draw a suitably labelled box plot for this dataarly indicating any outliers.

d) Determine with justification the skewness of théada

,1Q =31, |Q, =41, |Q; =55, [112 is the only outlig!, |positive skew
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Question 2 (**)

The number of bottles of red wine sold by a locglesmarket over a two week period
is shown below.

22, 14, 11, 33, 32, 45, 4, 12, 13, 20, 2%, 30, 15.
a) Display the above data in an ordered stem andliegfam.
b) Calculate the mean and the standard deviationeod&ta.

¢) Find the median and the quartiles of the data @edtlvem to determineif there
are any outliers.

d) Draw a suitably labelled box plot for this data.

e) Determine with justification the skewness of théada

| |, [x=23, |s =12.11, |Q, =13, |Q, = 21|, |@; =33, [no outliers,
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Question 3

(++)

The concentration of lactic acid, in appropriatésjrafter a period of intense exercise
was measured in the blood b marathon runners.

Athlete AlBlCcID|E|F] G H|] 1] J] K| L
Lactic Acid Concentration | 18C | 172 11C| 175 25¢€ | 14C | 241 45| 20t | 375 402 | 195
a) Find the mean and the standard deviation of the. dat
b) Determine the value of the median and the quartiles
The skewness of data can be determined by the farmu
3(mean  mediah
standard deviatio
c) Evaluate this expression for this data and herate & skew.
d) Draw a suitably labelled box plot for this data.
You may assume that there are no outliers in thia.d
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positive ske
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Question 4 (**+)
The % marks, rounded to the nearest integer, etant Mathematics test taken by
students, were summarised in an ordered stem ahdisgram.

7
2,3,8

0,3,4a,b  where5[2=52.
3,6c.d,8

1,9

0 N o U N

a) Determine the lower quartile of the data.

b) Given the median i$8 andat b, find the value ofa and the value ob.

It is further given that® d.

c) Find the possible values of the upper quartile.

, |Q =59, la=7, b=9,|76.5, 77, 77.
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Question 5  (**+)

A company decides to give their 23 employees dssiabt in order to decide if any of
these employees need to be retrained.

The maximum possible score in this test is 50 dedrésults are summarised in an
ordered stem and leaf diagram.

0[5
119,9
2168 where2[9= 2g.
3(13,4,5,7

4(2,3,4,4,8,9,!

5

0,0,0,0,0,0

a) Find the median score of the test.
b) Determine the interquartile range of the scores.

The company decides to retrain any employee whoeesss less than thiewer
guartile minus the interquartile range.

c) Show clearly that only one employee will undergwai@ing.

d) Draw a suitably labelled box plot for this datagarly indicating any outliers,
as found in partc).

e) Determine with justification the skewness of therss.

,|Q, =43, [IQR=22], |05 is the only outlig), negative skew
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Question 6 (**+)

The following set of data shows the number of passsle, in a given day, in a social
media site by a group of individuals.

1, 12, 13, 14, 16, 17, 20, 21, 23, 24, 28, 55.
For this set of data, ...
a) ... determine the value of the median and the desurt
b) ... calculate the mean and the standard deviation.
c) ... determine with justification whether there arg/ outliers.

d) ... state with justification if there is any typeskew.

1 [(9.9,Q)=(14,20,26 or(Q Q Q) =( 13.5,20,}, [x»21.6,

ls »12.9, |55 is an outlief, [no skew or positive skew depending oa thethod
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Question 7 (***)

A farmer keeps chicken and sells most of the elggg lay.

The table below summarizes information about thalmer of eggs laid by his chickens
every week, for a period ¢f7 weeks.

Total number of eggs laid in a week| Number of weeks
52
53
54
55
56
57
58
59

NI

T
[N

= | 01|00

a) Calculate the mean and the standard deviationeoégigs laid per week.
b) Determine the median and the quartiles for these da

c) If the farmer only sellst5 eggs per week and keeps the rest for his familg, f
the mean and the standard deviation of the eggsdyas for his family.

d) Use the median and mean to determine the skeweadttbve data, and hence
determine whether this data can be modelled byranBliadistribution.

| |, [X»55.6,|s,»1.59, |Q =54, |Q, =56], |Q; =57, |y »10.4,
Sy»159
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Question 8  (***)

The number of hours worked in a given week by augrof 64 individuals is
summarized in the table below.

Hours Frequenc
(nearest hou q y
1-10 5
11-20 16
21-25 14
26— 30 17
31-40 10
41 - 59 2

a) Estimate, by linear interpolation, the value of thedian.
b) Estimate the mean and the standard deviation eéttata.
c) Establish, with justification, the skewness of tlaa.

d) Determine the possibility whether the data congain outliers.
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Question 9  (***)

A group of patients with a certain respiratory ctind were asked to hold their breath
for as long as they could.

The results are summarized in the table below.

. Time t Frequency
(in seconds

0<t 1C 30
10<t 1E 35
15<t 18 33
18<t 2C 20
20<t 3C 25
30<t 5C 10

a) Draw an accurate histogram to represent this data.

b) Use the histogram to estimate the number of patigvatt managed to hold their
breath betweer24 and 36 seconds.

c) Calculate estimates for the mean and standardto@viaf this data.

| |, [»18, [x»16.4, |s »8.85
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Question 10 (***)

The daily commuting distances @25 individuals, rounded to the nearest mile, is
summarised in the table below.

Distance Frequenc
(nearest mile q y
0-9 12
10-19 22
20-29 48
30-39 26
40— 49 8
50- 59 5
60— 69 3
70-79 1

a) Estimate the mean and the standard deviation sétbemmuting distances.
b) Use linear interpolation to estimate the valuehef tnedian.
c) Determine with justification the skewness of théada

d) Explain which out of the mean and standard dewviatio the median and the
interquartile range are more appropriate measorsgrhimarize this data.

[ ], [x»26.74, [s »13.85, [Q, =25.3- 25.3, [positive skew}, [median & IQR
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Question 11 (***)
The ages of the residents of Arnold Street are téeoy x the ages of the residents of

Benedict Street are denoted By

These are summarized in the following back to ksekn and leaf diagram.

Xy
50
55331
99125
9,8,6,55,4,3,2,2,2,13 6,7,8
6,4,1,0,0,0,0 4 1,2,2,3,4,8
9/5(1,4,4,4,4,5,8,
6/1,3,4,4,5,9,9
7/2,6,9

where2/39= 32 in Arnold Street and 39 in Bendditree..

a) Find separately for the residents of Arnold Steeet Benedict Street, ...

i. ...the mode.
il. ...the lower quartile, the median and the uppartia.
ili. ... the mean and the standard deviation.

You may assume x=866, x°=31514, y=1516, y’=8688C.

[continues overleaf]
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[continued from overleaf]

A coefficient of skewness is defined as

mean- mode
standard deviatio’

b) Evaluate this coefficient for the ages in eachestre

c) Compare the distribution of the ages between tloestveets.

mode= 40
Q=29
Q=34
Q=40

X » 32.07
Sy »11.77

mode= 54
Q =425
Q, =54
Q; =64
y»54.14
5y, »13.09

skew» - 0.67 |skew» 0.01
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Question 12 (***)

The number of hours worked in a given week by aigrof 64 freelance electricians
is summarized in the table below.

Hours Frequency
(nearest hou
1-10 o
11-20 16
21-25 14
26— 30 17
31-40 10
41 - 59 2

a) Draw an-accurate histogram to represent this data.

b) Use the histogram to estimate the number of freelatectricians that worked
betweenl5 and 37 hours during that week.

¢) Estimate the median of the data.

|, [»48, [Q, » 24.
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Question 13 (***)

The number of hours spent on homework Ay students, in a particular week, is
summarized in the table below.

Hours Frequency
(nearest hou

2-3 6
4-6 18
7-9 15
10-11 18
12 7
13-15 6

a) Draw an accurate histogram to represent this data.

b) Use the histogram to estimate the number of stsddiatt spent between75
and13.5 hours during that week.

c) Estimate the median of the data.

| |, [»36, |Q,»7.7
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Question 14 (***)

The times taken to complete3amile run, in minutes, by the members of a jogging
club are summarized in the table below.

Times Frequency
(nearst hour

11-14 24
15-17 24
18-19 19

20 11
21-23 21
24 - 28 15

a) Estimate the mean and standard deviation of the da

b) Estimate, by linear interpolation, the median af thata.

c) Draw an accurate histogram to represent this data.

d) Find the proportion of data which lies withihstandard deviations of the mean.

e) Discuss briefly whether this data could be modefigé Normal distribution.

| |, [X»18.5, |s »4.33, |Q, »18.4, [100%
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Question 15 (***)
The monthly mileages of a sales rep are summainsn table below.

Mileages (n) Frequency
3250 m < 330( 18
3300 m < 335( 45
3350 m < 340( 16
3400 m < 345( 5
3450 m < 350( 2
By using the coding
A x- 3325
50

where x represents the midpoint of each class, estimaentban and the standard
deviation of this data.

| |, [x»3337, |s »45.2
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Question 16 (***+)

A
2 2
w0
[
8 1c
2 15
(&)
[

i
()]
05 . f
o %
0 A% Y0 S
) 8.5 12.5 14.5 16.5 20.5
height

The histogram above shows the distribution of teigltts, to the nearestm, of some
plants in a garden centre. It is further given ttire werel8 plants with a height
between5 cm and8 cm, rounded to the nearesin.

a) Use the histogram to estimate the median.

b) Estimate, by calculation, the mean and the standavéhtion of the heights of
these plants.

| |, Imedian» 13.f, |X »13.48, |s » 3.45
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Question 17 (***+)
In a histogram the commuting times of a group alividuals, correct to the nearest

minute, are plotted on the axis.

In this histogram the clasé7- 50 has a frequency o048 and is represented by a
rectangle of basé cm and height3.6cm.

In the same histogram the clé&ss 55 has a frequency @&0.

Determine the measurements,am, of the rectangle that represents the cklss55.

, [pase= 7.5 crf, [height= 1.8 cm
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Question 18  (***+)
The diameters of fine sand particles, in mm, arersarised in the table below.

Diameters ) Frequency
0.02 <d 0.04 25
0.04 <d 0.0€ 76
0.06 <d 0.0¢ 111
0.08<d 0.1C 25E
0.10<d 0.12 33

a) By using the coding
y=50(x- 0.09,

where x represents the midpoint of each class, estimatentban and the
standard deviation of this data.

b) Estimate, by linear interpolation, the median diganef these sand particles.

c) Describe, with justification, the skewness of tla¢ad

| |, [x»0.0778, |s » 0.0197, (Q, =0.0829
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Question 19  (***+)
In a histogram the weights of appl&¥, grams, are plotted on the axis.

In this histogram the clad5£W < 13( has a frequency of5 and is represented by
a rectangle of base8cm and heightl2cm.

In the same histogram the cladd&s0£W < 17(C has a frequency of0.

Find the measurements, am, of the rectangle that represents the cla&3 W < 17(.

, |base= 7.2 cn, |height=1.6 ¢
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Question 20  (***+)

The massesx kg, of 40 students were measured and the results were sumechar
using the notation below.

40 40
(x,-50) = 14C  and (x,- 50)° = 449C.

n=1 n=1

Calculate the mean and standard deviation of thesesaof thesd0 students.

| |, [x=53.9, s =10|
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Question 21 (***+)

In a histogram the weights of peaches, corredtémearest gram, are plotted on the
axis.

In this histogram the cladst6- 15C has a frequency of5 and is represented by a
rectangle of bas@.8 cm and height7.5cm.

In the same histogram a different class is repteseny a rectangle of bage6cm
and heightL0.5cm.

Determine the frequency of this class.

| f=21

Created by T. Madas



Created by T. Madas

Question 22 (***+)
The following information aboub observations ok is shown below.

X - 255 X - 255 °

= 50 and
2
i=1 i=1

= 1650.

Calculate the mean and standard deviatior of

| |, [x=279, |s =24230» 30.3
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Question 23 (***+)
In a histogram the heightk,cm, of primary school pupils are plotted on theaxis.

In this histogram the clad20£ h < 13( has a frequency of2 and is represented by a
rectangle of basd.2 cm and heightd cm.

In the same histogram a different class is reptesleby a rectangle of bagelcm
and height8 cm.

Determine the frequency of this class.
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Question 24 (***+)

The table below shows the length of time, roundethe nearest minute, spent by a
group of patients for their dentist's check uptvisi

One of the frequencies is given as a positive comst.

Time (nearest minute) 2-6 | 7-11) 12-1p17 - 31} 32 - 36
Number of Patients 6 15 k 24 12

Determine the standard deviation of these timesrgthat the mean of these times is
18.6 minutes.

| |, s »9.37
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Question 25  (***+)
In a histogram the weights of baby hamsters, coteethe nearest gram, are plotted on

the x axis.

In this histogram the clas24- 30 has a frequency 083 and is represented by a
rectangle of bas@.8 cm and height6 cm.

In the same histogram the cla®s 35 has a frequency @0.

Determine the measurements,am, of the rectangle that represents the cliss 35.

, [pase= 2 cif, |height= 8 cm
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Question 26 (***+)

The distances rounded to the nearest mile§4fourneys covered by a taxi driver
during a given week, is summarized in the tablewel

Distance' Frequency
(nearest mile
3-5 12
6-—7 14
8 19
9-11 13
12-17 6

a) Estimate the mean and the standard deviation eétiveekly distances.
b) Estimate, by linear interpolation, the median value

In a histogram drawn for the above data, the @as$ is represented by a rectangle of
base lengtii.2cm and heights cm.

c) Find the base length and height of the rectangleesenting the class 12 — 17
in the same histogram.

It is further given that the lower and upper questiof these distances afed7 and
9.19, respectively.

d) Investigate the possibility of any outliers.

e) By considering the skewness using the averagesyusiisbriefly whether the
above set of data can be modelled by a normallalision.

| |, [x»7.94, [s »2.87, |Q,»7.82, [base=_2.4 cn, |height = 1.25 cry
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Question 27  (***+)

Weight in kg (v) Frequency
1 w<3 15
3 w<5 31
5 w<6 45
6 Ww<6.£ 37
6.5 w<7 21
7 w<1C 15

The weights, inkg, of the164 bags packed by supermarket customers is summarized
in the table above.

a) Estimate the mean and the standard deviation eétheights.

b) Estimate, by linear interpolation, the median vadunel hence determine with
justification, the skewness of the data.

In a histogram drawn for the above data, the Wv < 3 class is represented by a
rectangle of base length4 cm and height2.5 cm.

c) Find the base length and height of the rectangleesenting the 6.5 w <7
class in the same histogram.

It is further given that the lower and upper questiof these distances a4e68 and
6.43, respectively.

d) Investigate the possibility of any outliers.

e) Discuss briefly whether the above set of data cammiodelled by a normal
distribution.

| |, [x=5.5, [s »1.64, |Q, »5.80, |negative skew, [base= 0.6 c,
lheight = 14 cry
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Question 28 (***+)
The masses d88 cows, in kg, are summarised in the table below.

Mass () Frequency
600 <m 62F 11
625 <m 65C 14
650 <m 67E 28
675 <m 70C I
700 <m 72E 5
725 <m 75C 2
750 <m 77E 1

a) By using the coding

y= X- 662.5
25 '

where x represents the midpoint of each class, estimatenttan and standard
deviation of this data.

b) Estimate, by the method of linear interpolatiore, thedian mass of these cows.

| |, [x»659.19, |s »32.91, (Q, =658.
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Question 29  (***¥)
The histogram below shows the distribution of therka of 250 students.

A

N

=
(¢]

[ERN

Frequency Density

o
&y

40 50 60

Marks

a) Estimate how many students scored betw&2mand 74 marks.

b) Use the histogram estimate the median.

c) Calculate estimates for the mean and standard teeeviaf the marks of these
students.

I:I’ 60, [49, [x»51.9, [s » 22.23
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Question 30  (****)

The mean and standard deviation2@¥ observationsqg, X, X3 ..., Xoo are
X=18.5 and s,=6.5.

The mean and standard deviatioril@fobservationsy,, y,, 3 ..., Y1, are
y=25 and s,=7..

y

Determine the mean and the standard deviation &2abbservations.

| |, [mean» 20.9¥, |standard deviation 7.5
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Question 31 (****)

The mean and standard deviation of the test mdrk® @upils in a Mathematics class
are 65 and18, respectively.

The mean and standard deviation of the test mdrksed®?4 boys of the class aré2
and 20, respectively.

Find the mean and standard deviation of the tegksrat thel6 girls of the class.

| |, [mean= 54.F, [standard deviation 5.1
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Question 32 (****)

The massesx kg, of 40 students were measured and the results were surechar
using the notation below.

40 40
(x,-50) = 15C  and (x,- 50)° = 465C.

n=1 n=1

40
Determine the value of (xn)2

n=1

40

1 (%)?=11965(

n=1
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Question 33 (****+)

It is given that for a sample of daq, X,, X3, %4, %5, ... X, the mearx and standard
deviations are

X
1

X =2 and S =

Sl

r=1 r=1 r=1

Determine, in terms off, the value of
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Question 34  (****+)

The test marksx, of 20 students were coded and their results were surnethas
(x-10) = 22C and (x-10)% = 272C
a) Use a detailed method to show that
x> = 9120,

b) Calculate the mean and standard deviation of #teriarks of these students.

| |, [x=21, |s =15 » 3.87
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