Heinemann Solutionbank: Statistics 1

Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Mathematical modelsin probability and statistics
Exercise A, Question 1

Question:

Give one advantage and one disadvantage of ugsimgtleematical mode

Solution:
Mathematical models are quicker and cheaper toywead
But the model is only a simplification and does imatude all aspects of the real probl
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Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Mathematical modelsin probability and statistics
Exercise A, Question 2

Question:

Describe briefly the process of refining a mathéoaaimodel

Solution:

Predictions based on the model are compared withrobd data.

In the light of this comparison the model may bpusiedd (refined).

The process of collecting observed data and comgavith revised prediction from the model is repek
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Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Representation and summary of data — location
Exercise A, Question 1

Question:

State whether each of the following variables ialgative or quantitative.
a Height of a tree.

b Colour of car.

¢ Time waiting in a queue.

d Shoe size.

e Name of pupils in a clas

Solution:

a Quantitative as it is numerical.

b Qualitative as it is a descriptive word.
¢ Quantitative as it is numerical.

d Quantitative as it is numerical.

e Qualitative as they are descriptive wor
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Representation and summary of data — location
Exercise A, Question 2

Question:

State whether each of the following quantitativealgles is continuous or discrete.
a Shoe size.

b Length of leaf.

¢ Number of people on a bus.

d Weight of sugar.

e Time required to run 100 m.

f Lifetime in hours of torch batterit

Solution:

a Discrete— you do not get a size 4.78

b Continuous— it can be any size — not necessarily a wholebarm

¢ Discrete— you do not get bits of people.

d Continuous— it can be any weight — not necessarily a whalalver.

e Continuous— it can be any amount of time — not necessanifrale number
f Continuous - it can be any amount of tin— not necessarily a whole num
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Representation and summary of data — location
Exercise A, Question 3

Question:

Explain why

a ‘Type of tree’ is a qualitative variable.

b ‘The number of pupils in a class’ is a discretamtitative variable.

¢ ‘The weight of a collie d¢ is a continuous quantitative varial

Solution:

a It is a descriptive rather than numerical

b You can not have bits of pupils in a class — anifyle numbers. It is quantitative as it is numdrica
¢ Weight can take any value in a given range.

Therefore it is continuous. It is quantitative &is inumerica
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Exercise A, Question 4

Question:

Pagel of 1

The nurse at a health centre records the heifglats, to the nearest cm, of a group of boys in #meesschool age grot
The frequency table shows the results.

a Complete the table by putting in the cumulativegfrency totals.

h |Frequency )| Cumulative frequency
165 8
166 7
167 9
168 14
169| 18
170 16

b State the number of boys who are less than 16&itm

¢ Write down the height that is the most comn

Solution:
a
h |Frequencyf]|Cumulative frequengy

165 8 8
166 7 15
167 9 24
168 14 38
169 18 56
170 16 72
b 24 boys

€ 169 cm
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Representation and summary of data — location
Exercise A, Question 5

Question:

The distribution of the lifetimes of torch batteris shown in the grouped frequency table below.

Lifetime (nearest 0.1 of an hour) Frequency| Cumulative frequency
5.0-5.9 5
6.0-6.9 8
7.0-7.9 10
8.0-8.9 22
9.0-9.9 10
10.0-10.9 2

a Complete the cumulative frequency column.

b Write down the class boundaries for the secondmro

¢ Work out the mi-point of the fifth groug

Solution:
a
Lifetime (hours)frequency Cumulative frequengy
5.0-5.9 5 5
6.0-6.9 8 13
7.0-7.9 10 23
8.0-8.9 22 45
9.0-9.9 10 55
10.0-10.9 2 57

b 5.95and6.95

8.95; 9.95 _ 9.45
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Representation and summary of data — location
Exercise A, Question 6

Question:

The distribution of the weights of two-month-oldylgts is shown in the grouped frequency table below

Weight (kg) | Frequency| Cumulative frequency
1.2-1.3 8
1.3-14 28
1.4-1.5 32
1.5-1.6 22

a Write down the class boundaries for the third grou

b Work out the mi-point of the second grot

Solution:

a 1.4and1.5. there are no gaps therefore the boundaries aneuttmbers of the class.
b —1'3;1'4 =1.35
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Representation and summary of data — location
Exercise A, Question 7

Question:

Write down which of the following statements angetr

a The weight of apples is discrete data.

b The number of apples on the trees in an orchadlbisete data.

¢ The amount of time it takes a train to make arjeyris continuous data.

Pagel of 1

d David collected data on car colours by standintp@tend of his road and writing down the car cdols the data he

collected qualitative

Solution:
Ais not true
B istrue
Cistrue

D istrue
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Representation and summary of data — location
Exercise B, Question 1

Question:

Pagel of 1

Meryl collected wild mushrooms every day for a weakhen she got home each day she weighed thene toetirest

100 g. The weights are shown below.
500 700 400 300 900 700 700

a Write down the mode for these data.
b Calculate the mean for these data.
¢ Find the median for these data.

On the next day, Meryl collects 650 g of wild mustms.

d Write down the effect this will have on the metiie mode and the medi

Solution:
a 700gas this is the most often occurring.

b 500 + 700 + 400 + 300 + 900 + 700 + 700 = 4200

@) =600g

¢ 300 400 50000700 700 900

700gis the median as it is the middle value.
d

It will increase the mearas 650>600.

Themode will be unchanged

It will decrease the mediams there will then be 8 values and 650 < medid)(10will lie mid way between 650 and

700
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Representation and summary of data — location
Exercise B, Question 2

Question:

Joe collects six pieces of dada x,, X5, X,, X; andx,. He works out thalx is 256.2.

a Calculate the mean for these data.
He collects another piece of data. It is 52.

b Write down the effect this piece of data will hauethe meal
Solution:

a B2-427

b It will increase the mearas it is greater than the old mean of ¢
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Representation and summary of data — location
Exercise B, Question 3

Question:

A small workshop records how long it takes, in né@®) for each of their workers to make a certamitThe times are
shown in the table.

Worker A|B|CIDIEIF|GIH ]I
Time in minutes| 7112]10| 8| 68| 5]26/11]9

a Write down the mode for these data.
b Calculate the mean for these data.
¢ Find the median for these data.

d The manager wants to give the workers an idehe&verage time they took. Write down, with a reasdich of the
answers t@, b andc he should us

Solution:

a 8 minutesas everything else occurs once but there are svo 8

b 102 _ 10.2 minutes
10

c56788910111226

Median is8.5 minutes

d The median would be reasonable. Tianis affected bythe extreme value &6.

In this case the mode is close to the median sddhmriacceptable but this would not always be Hse
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Representation and summary of data — location
Exercise B, Question 4

Question:

A farmer keeps a record of the weekly milk yieldhig herd of seven cows over a period of six martitesfinds that th
mean yield is 24 litres. He buys another cow tteaisttold will produce 28 litres of milk a week. Vkoout the effect thi
will have on the mean milk yield of his co

Solution:

The new total milk yield will be (7 x 24) + 28 =@.9
New mear- 1%6 =24.5 litres

Thenew cow increases the mean milk yieldf the herc
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Representation and summary of data — location
Exercise B, Question 5

Question:

A clothes retailer has two shops in the town ofd-gate. ShoA employs 15 people and shBemploys 22 people. T
mean number of days of sickness in a year takehdgmployees in shapis 4.6 and the mean number of days of
sickness taken by the employees in sBap 6.5 days. Calculate the mean number of dagickhess taken per year by
all 37 employees. Give your answer to one decirzalg

Solution:

Total number of days sickness for both shops =%416) + (6.5 x 22) = 212
Mean number of days for all employesegg =5.73 days
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Representation and summary of data — location
Exercise B, Question 6

Question:

The rainfall in a certain seaside holiday resors weeasured, in millimetres, every week for ten ge&ke hours of
sunshine were also recorded. The data are shothe itable.

Rainfall (mm) 0[1]2|3|3]|26/3]2]|3|0
Sunshine (hours]70{15]10{15{18]| 0 |15{21]|21|80

a Calculate the mean rainfall per week.

b Calculate the mean number of hours of sunshinavpek.

¢ Write down the modal amount of rainfall and thedalcamount of sunshine per week.
d Work out the median rainfall and the median amatirstunshine per week.

The council plans to produce a brochure and ineiy wish to promote the resort as having lots athine and little
rain.

e Write down, with reasons, which of the mean, modmedian they should quote in their brochure asatlerage
rainfall and hours of sunshit

Solution:
a 43 =4.3 mm
10

b 265 _ 26.5 hours
10

¢ modalrainfall =3 mm
modalsunshine= 15 hours

d Rainfall 0012 333326

Median rainfall is 2.5 mm

Sunshine 0 10 15 18 1821 21 70 80
Median Sunshine is 16.5 hours

e They will probably want to quote the least raih&aid the highest amount of sunshine. They wouddtilemedian
rainfall and themean amount of sunshine
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Representation and summary of data — location
Exercise B, Question 7

Question:

The mean marks for a statistics exam were workeédooihree classes. Class 1 had 12 students witban mark of
78%. Class 2 had 16 students with a mean mark%f 8ass 3 had 18 students with a mean mark of 54&6k out the
mean % mark to the nearest whole number for afitd@ents

Solution:

Total marks for all students = (12 x 78) + (16 3} 8418 x 54) = 3252
Mean for all 46 students fsi%z =71% to nearest percent
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Representation and summary of data — location

Exercise C, Question 1

Question:

The marks scored in a multiple choice statistiss by a class of students are:

5
8
6

9
6
9

6
1C
7

9
1C
8

1C
7
6

6
9
7

8
6
8

5
9
7

a Draw a frequency distribution table for these data

b Calculate the mean mark for these data.
¢ Write down the number of students who got a maeatgr than the mean mark.

d Write down whether or not the mean mark is gretiten the modal mat

Solution:
a
Mark|Frequency
5 4
6 6
7 10
8
9
10

b(5x4)+(6x6)+(7x10)+(8x6)+ (9 x 7(H x 3) =267

267

Mean= — = 7.42 marks
36

c6 + 7 + 3 =16 students

d The modal mark is 7 so timeanmarkis greaterthan the modal mai
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Representation and summary of data — location
Exercise C, Question 2

Question:

The table shows the number of eggs laid in 25 liiadk’ nests.

Number of eggs Oj1]12]3]|4

Number of nests oOojojJo]1]13]09

Pagel of 1

Using your knowledge of measures of location deerdat number of eggs you could expect a blackbind'st to

contain. Give reasons for your ans\

Solution:
a Modal number of eggs is 5
Median number of eggs is 5

Mean number of eggs is 5.44

We would expect there to aeeggs in a nesas both thenode and median are Jand themean rounded to the neares

whole number is also 5.
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Representation and summary of data — location
Exercise C, Question 3

Question:

The table shows the frequency distribution forthenber of petals in the flowers of a group of cdlaes.

Number of petals| Frequency ()
8
57
29

[(el} ool BN NN Né)]

a Work out how many celandines were in the group.
b Write down the modal number of petals.

¢ Calculate the mean number of petals.

d Calculate the median number of petals.

e If you saw a celandine, write down how many petadsl would expect it to hay

Solution:

a8 +57+ 29+ 3+ 1988celandines

b 6 petals

c(5x8)+ (6 x57) + (7 x 29) + (8 x 3) + (9 x1p18 petals

Mean= %3 =6.31 petals

d median is the49.3" value=6
e 6petal:
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Exercise C, Question 4

Question:

The frequency table shows the number of breakdolymer month recorded by a road haulage firm ovegrtain
period of time.

Breakdownsb |Frequencyf | Cumulative frequency
0 8 8
1 11 19
2 12 31
3 34
4 35
5 36

a Write down the number of months for which the firacorded the breakdowns.
b Write down the number of months in which thereevavo or fewer breakdowns.
¢ Write down the modal number of breakdowns.

d Find the median number of breakdowns.

e Calculate the mean number of breakdowns.

f In a brochure about how many loads reach thetirdgin on time, the firm quotes one of the ansaec, d ore as
the number of breakdowns per month for its vehidlégte down which of the three answers the firrodd quote in
the brochure

Solution:

a 36months

b 31 months

¢ 2breakdowns

d Median is 18.% value =1
e(11x1)+(12x2)+(3x3)+ (1 x4)+(1x5p3

Mean= :—2 = 1.47 breakdowns

f Themedian since this is the lowest value
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Representation and summary of data — location
Exercise C, Question 5

Question:

A company makes school blazers in eight sizes fifstefour sizes cost £48. The next three size$ £68 and the large
size costs £76.80. Write down, with a reason whbicthhe mean, mode, or median cost the companiétylto use in
advertising its average prir

Solution:

Mode is £48

48+60:£54

Median is 4.8 value=

(4x48)+(3x60)+(76.80) _ 448.8
8

Mean is =£56.1

The company would quote the mode as it is the lowtesf the three averages.
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Representation and summary of data — location
Exercise D, Question 1

Question:

A hotel is worried about the reliability of itstlifit keeps a weekly record of the number of tinbéseaks down over a
period of 26 weeks. The data collected are sumetiisthe table opposite.

a Estimate the mean number of breakdowns.
b Use interpolation to estimate the median numbdaredkdowns.

¢ The hotel considers that an average of more tharbceakdown per week is not acceptable. Judgong frour
answers td andc write down with a reason whether or not you thimé hotel should consider getting a new lift.

Number of breakdowns| Frequency of breakdowns {)
0-1 18
2-3
4-5

Solution:

(0.5x18)+(25x7) +(4.5x1) _ 1.19 breakdowns

a Mean is
26

b Median value is 1 value. This is in the first class.

Let m be the median.

m-0 _ 13-0

15-0 18-0

som=0.722 (3 sf)

¢ The median is less than 1 and the mean is ontileadbout 1 — it is 1 if rounded to the nearebble number. The
hotel need not consider getting a new lift yet, shauld keep an eye on the situal
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Representation and summary of data — location

Exercise D, Question 2

Question:

The weekly wages (to the nearest £) of the prodadine workers in a small factory is shown in thble.

Weekly wage  Number of workers, f,
175-225 4
226-300 8
301-350 18
351-400 28
401-500 7

a Write down the modal class.

b Calculate an estimate of the mean wage.

¢ Use interpolation to find an estimate for the raedivage

Solution:

a 351 - 400

p (200x4)+(263x 8) + (325.5x 18) + (375.5x 28) + (450.5% 7)_ 800+ 2104+ 5850+ 10514+ 3153.5 _ 22430.5_

65

¢ Median is the 328 value. This is in the 351 — 400 class

m-350.5 _ 32.5-30
400.5-350.5 58-30

m-350.5_ 2.5

50 28

m— 350.5 = 4.46
m = £354.96
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Representation and summary of data — location
Exercise D, Question 3

Question:

The noise levels at 30 locations near an outdooce venue were measured to the nearest decibelddta collected
is shown in the grouped frequency table.

Noise (decibels)65-69 70—74 75—79 80—84 85—-89 90—94 95-99
Frequency ) 1 4 6 6 8 4 1

a Calculate an estimate of the mean noise level.

b A noise level above 82 decibels was consideredagpable. Estimate the number of locations thdtumacceptable
noise levels

Solution:

(67x 1)+ (72x 4) + (77x 6) + (82x B) + (87 x 8) + (92 x 4) + (97 x 1)
30

= 2470 82.3 decibels
30

b
82 is the middle of class 80 to 84.
So number of locations with unacceptable noisel$eige3 + 8 + 4 + 1:16
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Exercise D, Question 4

Question:

Pagel of 1

DIY storeA considered that it was good at employing olderkers. A rival storeB disagreed and said that it was be
The two stores produced a frequency table of therkers’ ages. The table is shown below

Age of workers (to the nearest yeavI)Frequency store A Frequency store B
16-25 5 4
26-35 16 12
36-45 14 10
46-55 22 28
56—-65 26 25
66—75 14 13

By comparing estimated means for each store dediieh store employs more older worki

Solution:

a Store
97

_ 48285
97

=50 years

Store B (20.5% 4) +(30.5x 12)+ (40.5% 10) + (50.5% 28) + (60.5x 25) + (70.5% 13)

5 (20.5%5)+(30.5% 16) + (40.5% 14) + (50.5x 22) + (60.5% 26) + (70.5x 14)

92

= 4696 _ 51 years
92

Store B employs older workers but not by a great main.
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Question:

The speeds of vehicles passing a checkpoint weasuned over a period of one hour, to the nearebt fitpe data
collected is shown in the grouped frequency table.

Speed (mph) 21-3031-4Q41-5(051-6( 61-65466—70 71—75
No. of vehiclesf)| 4 7 38 42 5 3 1

a Write down the modal class.
b Calculate the difference, to two decimal placeswieen the median and the mean estimated speeds.

¢ The speed limit on the road is 60 mph. Work ouéstimate for the percentage of cars that excetdespeed limi

Solution:

abl-60

b means (25:5%4)+(35.5% 7) + (45.5x 38) + (55.5% 42) + (63x 5) + (68x 3) + (73x 1)
100

= 5235'5: 50.025 mph

median = 58 value. This is in the 51 to 60 class

m-50.5 _ 50-49
60.5-50.5 91-49

m-505_ 1

10 42

42m= 10 + (49.5 x 42)

median = 50.738 mph

Difference is 50.738 — 50.025

Answer 0.713 mph

¢ Approximately 9% out of the 100 exceeded 60
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Exercise E, Question 1

Question:

Calculate the mean of the following data s¢tusing the coding = 1_Xo .

110 90 50 80 30 70 60
Solution:

11+9+5+8+3+7+6=49

s _,
s

mean=70
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Representation and summary of data — location
Exercise E, Question 2

Question:

Find the mean of the following data set sing the coding = %3 .

52 73 31 73 38 80 17 24
Solution:

7+10+4+10+5+11+2+3=52

52 _65
8

Mean is (6.5 x 7) + 3 48.5
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Representation and summary of data — location
Exercise E, Question 3

Question:

a Calculate the mean of 1, 2, 3, 4, 5 and 6.
Using your answer ta:

b Write down the mean of:
i2,4,6,8,10and 12,

i 10, 20, 30, 40, 50 and 60,

i 12, 22, 32, 42,52 and |

Solution:
a1+2+3+4+5+6=21Mean> =35
bi) 7, coding is x 2

i) 35, coding is x 10

iii) 37, coding is x 10 and adc
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Exercise E, Question 4

Question:

X—65

the mean price wasHirkl
200

The coded mean price of televisions in a shop warked out. Using the coding=
the true mean price of the televisic

Solution:
(1.5 x 200) +65 :365
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Exercise E, Question 5

Question:

The grouped frequency table shows the aggeérs) at which a sample of 100 women had thesir ¢hild.

Age of Women & years)| Frequency ()| Mid-point (x)|Yy = X_214
11-21 11
21-27 24
27-31 27
31-37 26
37-43 12

a Copy and complete the table

b Use the coding = X_214 to calculate an estimate of themage at which women have their first child.
Solution:
a
Age of Women ) | Frequencyf] [ Mid Point ) |y= x—14
2
11-21 11 16 1
21 -27 24 24
27-31 27 29 7.5
31-37 26 34 10
37 -43 12 40 13
b
Coded meap (LX) +(24x5)+(27x7.5)+(26x10)+ (12x13) _ 7495_ o

100 100
Actual Mean = (7.495 x 2) + 1428.99= 29 yearsto nearest ye
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Exercise F, Question 1

Question:

The following figures give the number of childrerured on English roads each month for a certaiiogef seven
months.

55 72 50 66 50 a7 38

a Write down the modal number of injuries.
b Find the median number of injuries.

¢ Calculate the mean number of injur

Solution:
a 50
b 50
c54
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Exercise F, Question 2

Question:

The mean Science mark for one group of eight stisders5. The mean mark for a second group of U@estts is 72.
Calculate the mean mark for the combined groupdddtAdent:

Solution:
(8 x 65) + (12 x 72) = 1384

1384 _ 69.2 marks
20
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Exercise F, Question 3

Question:
A computer operator transfers an hourly wage f@tnfa paper copy to her computer. The data tramesfés given

below:
£5.50 £6.10 £7.80 £6.10 £9.20 £91.00 £11.30

a Find the mean, mode and median of these data.
The office manager looks at the figures and dedidassomething must be wrong.

b Write down, with a reason, the mistake that habably been mac
Solution:

a Mean= 1737 =19.57

Mode = £6.10
Median = £7.80
b A transfer error. Probably the val£91.00 is wron
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Question:

A piece of data was collected from each of ninepiedl he data was found to have a mean value &f 8ne of the
nine people had given a value of 42 instead oflaevaf 32.

a Write down the effect this will have had on theameralue.
The correct data value of 32 is substituted forititerrect value of 42.

b Calculate the new mean val

Solution:
a The mean is higher than it should be.

b The mean will be (9 x 35.5-10)/9

—3099'5 =34.39

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\s1l 2 f 4.f 3/21/201:



Heinemann Solutionbank: Statistics 1

Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Representation and summary of data — location
Exercise F, Question 5

Question:

On a particular day in the year 2007, the pricg®{ six shares were as follows:

807 967 127 167 207 767

Use the coding = X8;07 to work out the mean value of tiaes.

Solution:

Coded values are: 101292 2.59.5

10+12+9+2+25+9.5 _
6

Mean= 7.5

Uncoded thisis7.5x80+7=¢
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Exercise F, Question 6

Question:

The coded mean of employee’s annual earning)sf¢€ a store is 18. The code used vyasxl_o—géo . Work ot t

uncoded mean earnin

Solution:
18 x 1000 + 720 :£18720
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Exercise F, Question 7

Question:

Different teachers using different methods taugiut groups of students. Both groups of studenttheasame
examination at the end of the course. The studemasks are shown in the grouped frequency table.

a Work out an estimate of the mean mark for GrAuand an estimate of the mean mark for GrBup

b Write down whether or not the answelteuggests that one method of teaching is bettertti@other. Give a reason

for your answer.

Exam Mark | Frequency GroupA |Frequency GroupB

20-29 1 1
30-39 3 2
40-49 6 4
50-59 6 13
60-69 11 15
70-79 10 6
80-89 8

Solution:

a GroupA:

(1 x 24.5) + (3 x 34.5) + (6 x 44.5) + (6 x 54.5)14 x 64.5) + (10 x 74.5) + (8 x 84.5)

Mean %52'5: 63.39 marks

GroupB:
(1 x 24.5) + (2 x 34.5) + (4 x 44.5) + (13 x 54515 x 64.5) + (6 x 74.5) + (3 x 84.5)

Mean= %3 =60.18 marks

b The method used to teach group A is best as damark is highe
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Exercise F, Question 8

Question:

The table summarises the distances travelled bystiients to college each day.
a Use interpolation to calculate the median distéocéhese data.
The mid-point isc and the corresponding frequency.i€alculations give the following valu&éx = 1056

b Calculate an estimate of the mean distance feetdata.

Distance (nearest km)Number of students
0-2 14
3-5 24
6-8 70
9-11 32
12-14
15-17 2

Solution:
a We need the #5student

This is in the 6 — 8 class.

m-55 _ 75-38
8.5-55 108-38

70m =111 + 385 = 496

median =7.09

b Mean= 106 _ 7.04
150
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Exercise F, Question 9

Question:
Chloe enjoys playing computer games.

Her parents think that she spends too much timgrayames. Chloe decides to keep a record ofrtfmuat of time she plays
computer games each day for 50 days. She drawgrgquped frequency table to show these data.

The mid-point of each class is representea byd its corresponding frequency.i§You may assumgfx = 1275)

a Calculate an estimate of the mean time Chloe spenglaying computer games each day. Chloe’s tmtieought that the mean
was too high and suggested that she try to redigcBrhe spent on computer games. Chloe monitoredntount of time she spent
on computer games. Chloe monitored the amouniraf sipent on games for another 40 days and founatkt@e end of 90 days t
overall mean time was 26 minutes.

b Find an estimate for the mean amount of time Chjmnt on games for the 40 days.

¢ Comment on the two mean values.

Time to the nearest minutg Frequency
10-14 1
15-19 5
20-24 18
25-29 15
30-34
35-39
40-44 1
Solution:
a
1275

Mean= —= = 25.5 minutes
50

b
Minutes for 90 days = 90 x 26 = 2340 minutes
Minutes for first 50 days = 1275 minutes

Minutes for last 40 days = 2340 — 1275 = 1065

Mean for last 40 days %25 =26.63 minutes

¢ Chloe did not reduce the number of minutes splayinmg computer games each day. She increaseétbeChloe spent over a
minute more on games in the last 40 ¢
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Exercise F, Question 10

Question:
The lifetimes of 80 batteries, to the nearest hisushown in the table below.

a Write down the modal class for the lifetime of thedteries.

Lifetime (hours) | Number of batteries
6-10 2
11-15 10
16-20 18
21-25 45
26-30 5

b Use interpolation to find the median lifetime bétbatteries.

The mid-point of each class is representea Apd its corresponding frequencyfhgiving Zfx = 1645.

¢ Calculate an estimate of the mean lifetime ofithtteries.

Another batch of 12 batteries is found to havestmated mean lifetime of 22.3 hours.
d Find the mean lifetime for all 92 batter

Solution:

a Modal Class i21 — 25hours

b We need the 4Dvalue. This is in the 21 — 25 class.

m-205 _ 40-30
255-205  75-30

45m =50 + 922.5 =972.5

median =21.6 hours

c

mean =20.6 hours

d 12 x 22.3 = 267.6 hours

Total hours for all 92 batteries is 267.6 + 1645342.6
Mean life for 92 batteries is 20.8 hours
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Exercise A, Question 1

Question:

15 students do a mathematics test. Their markshenen opposite.

7 4 9 7 6
10 12 11 3 8
5 9 8 7 3

a Find the value of the median.
b Find Q, andQ,.

¢ Work out the interquartile rang

Solution:

a 3,3,45,6,7,7,7,8,8,9,9,10,11,12

Median:l—z5 = 7.5 thereforeBvalue is needed. Median7=
b Q: % = 3.75therefore the B value is neede@, =5

Qg:3x% 1745 = 11.25therefore the 1 value is needeQ; =9

cIQR=9-5=4
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Representation and summary of data — measures ofgfiersion
Exercise A, Question 2

Question:

A group of workers were asked to write down thedekly wage. The wages were:
£550 £400 £260 £320 £500 £450 £460 £480 £510 £490
a Work out the range for these wages.

b Find Q and Q.

¢ Work out the interquartile rang

Solution:
a Range = £550 - £260£290

b
260 320 400 450 460 480 490 500 505 510

Q: % = 2.75therefore the8 value is neede@, =400

Qg:3x % = 8.25therefore the value is neede@, =505

c IQR = 505- 400 =105
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Exercise A, Question 3

Question:

Pagel of 1

A superstore records the number of hours overtimeked by their employees in one particular weele fiésults are

shown in the table.

a Fill in the cumulative frequency column and wotk bow many employees the superstore had in thekwe

b Find Q and Q.

¢ Work out the interquartile range.

Number of hours|Frequency| Cumulative frequency
25
10
20
10
25
10

albh|lwldN]|IF]|O

Solution:

a

CF =25 35556590 100
Superstore had 100 employees
100 _

b Q: =~ = 25therefore the average of the'28nd 28" values igQ, = 0.5

Qg:3x % = 75therefore the average of the'7and 78" values isQ, = 4

CIQR=4-0.5=35
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Exercise A, Question 4

Question:

Pagel of 1

A moth trap was set every night for five weeks. floenber of moths caught in the trap was recordbd.résults are

shown in the table.

Number of moths| Frequency,
7 2
8 5
9 9
10 14
11 5

Find the interquartile ranc

Solution:
CF=27163035

Q: 375 = 8.75therefore the 9 value is neede@®, = 9

Q3:3x % = 26.25therefore the 27 value is neede@, = 10

IQR=10-9=1
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Exercise A, Question 5

Question:

The weights of 31 Jersey cows were recorded togheest kilogram. The weights are shown in theetabl

Weight of cattle (kg)| Frequency| Cumulative frequency
300-349 3
350-399 6
400-449 10
450-499 7
500-549

a Complete the cumulative frequency column in theta

b Find the lower quartile, Q
¢ Find the upper quartile, Q

d Find the interquartile rang

Solution:

a

CF=39192631
b Data is continuous so:
- 371 =7.78" value so Qis in class 350 - 399

Q-3495 _ 7.75-3

399.5-3495  9-3
Q3495 _ 475

50 6
Q =39.58+349.5
Q =389.1

C Qg:3x 371 =23.24" value so Qis in class 450 - 499

Q3-4495 _ 23.25-19
4995-4495  26-19
Q3-4495 _ 4.25
50 7

Q3 =30.36+449.5
=479.9

d IQR = 479.8¢- 389.08 =90.8
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Representation and summary of data — measures ofgfiersion
Exercise A, Question 6

Question:

The number of visitors to a hospital in a week vea®rded. The results are shown in the table.

Number of visitors|Frequency
500-1000 10
1000-1500 25
1500-2000 15
2000-2500 5
2500-3000 5

Giving your answers to the nearest whole numbet: fin

a the lower quartile Q b the upper quartile Qc the interquartile range.
Solution:

Data is continuous so

a
CF=1035505560

Q: % = 15" value so Qis in class 1000 - 1500

Q-1000 _ 15-10
1500- 1000 ~ 35-10
Q;-1000 =100
Q, =1100

b Q3:3x % = 48" value so Qis in class 1500 - 2000

Q3-1500 _ 45-35

2000- 1500  50-35

Q3—-1500 =333.33
Q3 =1833

cIQR =1833-1100 =733
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Exercise A, Question 7

Question:

The lengths of a number of slow worms were meastodthe nearest mm. The results are shown iratble t

a Work out how many slow worms were measured.

b Find the interquartile range for the lengths & $fow worms.

Lengths of slow worms(mm) | Frequency|
125-139 4
140-154 4
155-169 2
170-184 7
185-199 20
200-214 24
215-229 10

Solution:
Data is continuous

a
CF=481017376171

71 slow worms
b 71 éh P
Q: i 17.75" value sdQ, is in class 185 - 199

Q-1845 _ 17.75-17

199.5-1845  37-17
Q- 184.5 =0.5625

Q, =185.0625

Qg:3x % =53.24" value s, is in class 200-214

Q3~199.5 _ 53.25-37
214.5-199.5 61-37
Q3-199.5 =243.75/24

Q; =209.656

IQR = 209.65¢- 185.0625 =24.6 to 3SF
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Exercise B, Question 1

Question:

A gardener counted the peas in a number of pea pbésresults are shown in the table.

Number of peaq Frequency| Cumulative frequency
6 8
7 12
8 36
9 18
10 15
11 10

a Complete the cumulative frequency column.
b Calculate the 80th percentile.
¢ Calculate the 40th percentile

d Calculate the 65th percent

Solution:

a CF 8, 20, 56, 74, 89, 99

b 8d: 80 99 = 79.2therefore 8t term neededég =10
100

c adh 40 99 = 39.6therefore 48 term needed =8
100

d egh 65 99 = 64.35therefore 6% term needed R=9
100
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Exercise B, Question 2

Question:

A shopkeeper goes to a clothes fair. He recordsdbkts of jeans. The costs are shown in the table.

Cost of jeans (£'s)Frequency| Cumulative frequency
10-15 11
16-20 35
21-25 34
26-30 16
31-35 10
36-40 5

a Complete the cumulative frequency table.

b CalculateP,,
C CalculateP80.

d Calculate the 20% to 80% interpercentile ra

Solution:

a CF 11, 46, 80, 96, 106, 111

h. 20 -
20" - sop <111 =22.2

b Pyo-155 _ 22.2-11
20.5-155 46-11
Pog =17.1

Sdh : 80 x 111 =88.8

100
c Pgo—25.5 _ 88.8—80
30.5-25.5 96-80

P80 =28.25

d 20% to 80% interpercentile = 28.-17.1 =11.15
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Exercise B, Question 3

Question:
The table shows the monthly income for a numbevarkers in a factory.

Calculate the 34% to 66% interpercentile range.

Monthly income (£'s)|Frequency|
900-1000 3
1000-1100 24
1100-1200 28
1200-1300 15

Solution:

h. 34 20 =
34 D105 X 70 =238

P3,-1000 _ 23.8-3
1100-1000 ~ 27-3
P34 =1086.7

h. 66 -
66" 155 X 70 =46.2

Reg— 1100 _ 46.2-27
1200-1100  55-27
Psg =1168.57

34% to 66% interpercentile = 1168.— 1086.7 =81.9
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Exercise B, Question 4

Question:

Pagel of 1

A train travelled from Lancaster to Preston. Thees, to the nearest minute, it took for the jourweye recorded over

certain period. The times are shown in the table.

Time for journey (minutes)|15-1617-18

19-20

21-22

Frequency 5 10

35

10

Calculate the 5% to 95% interpercentile ra

Solution:

Pg5—20.5 _ 57-50
22.5-20.5 60-50
Pgs =21.9

5% to 95% interpercentile = 21- 15.7 =6.2
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Exercise B, Question 5

Question:

Pagel of 1

A roadside assistance firm kept a record over &wéthe amount of time, in minutes, people werptkeaiting for
assistance in a particular part of the country. fithe taken was from the time the phone call wasix@d to the arrival
of the breakdown mechanic. The times are shownabelo

Time Waiting (minutes)

20-30

30-40

40-50

50-60

60-70

Frequency

6

10

18

13

2

a Work out the number of people who called for dasise.

b Calculate the 30th percentile.

¢ Calculate the 65th percent

Solution:

a CF 6 16, 34,47, 49

30h: 30 w49 =147
100

b P30-30 _ 14.7-6
40-30 16-6
P3o =38.7

e 65 w49 =31.85

100
Cc Pgo—-40 _ 31.85-16
50-40  34-16

P65 =48.8
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Exercise C, Question 1

Question:

Given that for a variable
IX=243Xx?=78n=8
Find:

a The meanb The variancts?. ¢ The standard deviatico.

Solution:
a Mean = 24 =3
8
b Vvariance = 7—88 -32=075

c Standard deviation= 1/0.75 = 0.866
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Exercise C, Question 2

Question:
Ten collie dogs are weighed kg). The following summary data for the weights ahown below:
Tw = 2413w? = 5905

Use this summary data to find the standard deviaifdhe collie’ weights

Solution:

| 2
Standard deviation= 5905 _ (zil) =3.11
10 10
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Exercise C, Question 3

Question:

Eight students’ heightd(cm) are measured. They are as follows:
165 170 190 180 175 185 176 184

a Work out the mean height of the students.
b Givenzh? = 254 307 work out the variance. Show all your kiryg.

¢ Work out the standard deviati

Solution:

axXh=165+ 170+ 190 + 180 + 175 + 185 + 176 + 184125

Mean= %25 - 178.125= 178

254307

b Variance= -178.128=59.9

C Standard deviatior v59.9=7.74
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Exercise C, Question 4

Question:

For a set of 10 numbers:

¥x = 50%x% = 310

For a set of 15 numbers:

¥Xx = 862x% = 568

Find the mean and the standard deviation of thebawed set of 25 numbe

Solution:
>x=50+ 86 =136

¥x2 = 310 + 568 = 878

Mean= 136 _ 5.44
25

| 2
Standard deviation 878 _ (@) =2.35
25 25
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Question:

The number of members] in six scout groups was recorded. The summatissts for these data are:
Tm= 150Zn¥ = 3846

a Work out the mean number of members in a scoutmro

b Work out the standard deviation of the number efrthers in the scout grou
Solution:

a Mean= %0 =25

5 2
b Standard deviatior \%46 - (%) =4
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Exercise C, Question 6

Question:

There are two routes for a worker to get to higceffBoth the routes involve hold ups due to tecdlifjhts. He records
the time it takes over a series of six journeysefach route. The results are shown in the table.

Route 1y15{15|11|17]14|12
Route 2|11{14|17]|15]16|11

a Work out the mean time taken for each route.
b Calculate the variance and the standard deviafi@ach of the two routes.
¢ Using your answers fa andb suggest which route you would recommend. State sgason clear!

Solution:

a Route 1Mean= % =14

Route 2Mean= % =14

| 2
b Route 1Standard deviatior V“isoo - (%) =2

2
Route 2Standard deviatior %308 - (%) =2.31

¢ Route las although the means are the same the standaatiaie is less meaning the times are more condisted
the journey is less likely to take longer than etpd
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Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Representation and summary of data — measures ofgfiersion

Exercise D, Question 1

Question:
For a certain set of data:

Tfx = 1975%fx? = 52 325n = 100

Work out the variance for these d

Solution:

. 52325 (1975 2
Variance= — -
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Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Representation and summary of data — measures ofgfiersion
Exercise D, Question 2

Question:
For a certain set of data
Yfx = 2643fx2 = 6456n = 12

Work out the standard deviation for these ¢

Solution:

2
Standard deviatior g - (264

—) =7.35
12
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Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Representation and summary of data — measures ofgfiersion

Exercise D, Question 3

Question:

Pagel of 1

Nahab asks the students in his year group how mpacket money they get per week. The results, radital¢he neare:

pound, are shown in the table.

Number of £'s ) |Number of studentsf |fx |fx2
8 14
9 8
10 28
11 15
12 20
Totals

a Complete the table.

2

2 2
b Using the formulaz;i - [E) work out the variance for thdaga.

¢ Work out the standard deviation for these «

Solution:

afx: 112, 72, 280, 165, 240, total 869

fx2: 896, 648, 2800, 1815, 2880, total 9039
total f: 85

2
b Variance= 9039 _ (@) =1.82
85 85

C Standard deviatior v1.82 =1.35
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Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Representation and summary of data — measures ofgfiersion
Exercise D, Question 4

Question:

In a student group, a record was kept of the nurobdays absence each student had over one partteuin. The
results are shown in the table.

Number days absentX)|Number of studentsf |fx |fx2
0 12
1 20
2 10
3 7
4

a Complete the table.
b Calculate the variance for these data.

¢ Work out the standard deviation for these (

Solution:
afx: 0, 20, 20, 21, 20

fx2: 0, 20, 40, 63, 80

2
b Variance= 203_ (8—1) =151
54 54

Cc Standard deviatior +1.51 =1.23

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\sl 3 d 4.t 3/21/201.



Heinemann Solutionbank: Statistics 1 Pagel of 1

Solutionbank S1
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Representation and summary of data — measures ofgfiersion
Exercise D, Question 5

Question:

A certain type of machine contained a part thatiéeinto wear out after different amounts of timee Time it took for 5!
of the parts to wear out was recorded. The reautshown in the table.

Lifetime in hours |Number of parts|Mid-point x [fx |x2
5<h<10 5
10<h<15 14
15<h<20 23
20<h<25
25<h<30 2

a Complete the table.

b Calculate an estimate for the variance and thedara deviation for these de

Solution:
a midpoint: 7.5, 12.5, 17.5, 22.5, 27.5
fx: 37.5, 175, 402.5, 135, 55

fx2: 281.25, 2187.5, 7043.75, 3037.5, 1512.5

2
b Variance= 14062.5_ (@) =220
50 50

Standard deviatior +22.04 = 4.69
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Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Representation and summary of data — measures ofgfiersion
Exercise D, Question 6

Question:

The heightsX cm) of a group of 100 women were recorded.
The summary data is as follows:

Tfx = 17 1005fx? = 2 926 225

Work out the variance and the standard devie

Solution:

Variance=

2
2926225 (17100) 2105
100 100

Standard deviatior +21.25=4.61
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Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Representation and summary of data — measures ofgfiersion
Exercise E, Question 1

Question:

a Work out the standard deviation of the followiratal

x 11 13 15 20 25

b Use the following coding to find the standard @¢iein of the data. Show all the working.

i x— 100 ZXii X232
10 2

Solution:

| 2
a Standard deviation \j@ - (%) =5.08

bicoded data 1, 3, 5, 10, 15

! 2
Standard deviation of coded da 3—20 - (%) =5.08

Standard deviation 5.08

ii coded data 1.1, 1.3, 1.5, 2.0, 2.5

| 2
Standard deviation of coded daRa%“ - (?) =0.508

Standard deviation = 0.508 x 1®08

iii coded data 4, 5, 6, 8.5, 11

2
Standard deviation of coded data/ 272'25— (%5) =2.5377

Standard deviation = 2.5377 x 25.08
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Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Representation and summary of data — measures ofgfiersion
Exercise E, Question 2

Question:

Use the following codings to find the standard déwh of the following weightsy.

w 210 260 310 360 410

i w—200

w-10
200

Solution:

i coded data 21, 26, 31, 36, 41

| 2
Standard deviation of coded dat?j%%— (%5) =7.07

Standard deviation = 7.07 x 1079.7

ii coded data 10, 60, 110, 160, 210

‘ 2
Standard deviation of coded dat @)— (5_5130) =70.7

Standard deviation #0.7

iii coded data 1, 1.25, 1.5, 1.75, 2

2
Standard deviation of coded data/ 11'5875— (7?5) =0.354

Standard deviation = 0.354 x 20(70.7
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Representation and summary of data — measures ofgfiersion
Exercise E, Question 3

Question:

x—-50
28

a The codingy = gives a standard deviation of 0.0 f&Work out the standard deviation for

b The codingy = % produced a standard deviatioryfof 0.045. What is the standard deviatioh®f

¢ The codingy = x — 14 produced a standard deviationyfaf 2.37. What is the standard deviatiorx®f
d The codingy = 51;05 produced a standard deviatioryfof 0.65. What is the standard deviatiors®f
Solution:

a Standard deviation = 0.01 x 2828

b Standard deviation = 0.045 x 195675

¢ Standard deviation 2.37

d Standard deviation = 0.65 x 1(6.5
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Representation and summary of data — measures ofgfiersion
Exercise E, Question 4

Question:

The codingy = x — 40 gives a standard deviation y of 2.34. Write down the standard deviatiorx.

Solution:
Standard deviation 2.34
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Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Representation and summary of data — measures ofgfiersion
Exercise E, Question 5

Question:

The lifetime,x, in hours, of 70 light bulbs is shown in the table

Lifetime in hours |Number of light bulbs
20-22 3
22-24 12
24-26 40
26-28 10
28-30 5
total 70

Using the coding = Xz;ol estimate the standard deviatfidhevactual lifetime in hours of a light bulb.

Solution:

Lifetime in hourgNumber of lightbulbgMidpoint y= X2;01 fy fy2
20 -22 3 21 1 3 3
22 - 24 12 23 1.1 |13.2] 14.52
24 — 26 40 25 12 | 48] 57.6
26 — 28 10 27 1.3 | 13| 16.9
28 - 30 5 29 1.4 71 9.8

total 70 84.2|101.82

Standard deviation of coded dat

Standard deviation =

2
101.82_ (%2) = 0.0878

70

0.0878 x 2(1.76
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Representation and summary of data — measures ofgfiersion
Exercise E, Question 6

Question:
The weekly income, of 100 women workers was recorded.

The data were coded usigpg % and the following suritmsitwere obtained.

Yy =1313y? = 176.84
Work out an estimate for the standard deviatiothefactual women worke weekly income

Solution:

| 2
Standard deviation of coded dat?g‘ 112‘54 —(%) =0.229

Standard deviation = 0.229 x 10(22.9
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Representation and summary of data — measures ofgfiersion
Exercise E, Question 7

Question:

A meteorologist collected data on the annual rdlirfanm, at six randomly selected places. The data e@ded using
= 0.0x - 10 and the following summations were obtained.

¥s=16.13s% = 147.03
Work out an estimate for the standard deviatiothefactual annual rainfe

Solution:

[ 2
Standard deviation of coded dat?g‘ 142'03— (%‘1) =4.16

Standard deviation = 4.16 = 0.0416
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Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Representation and summary of data — measures ofgfiersion
Exercise F, Question 1

Question:

For the set of numbers:
2 53 8 9 10 3 2 15 10 57 6 7 5

a work out the median,
b work out the lower quatrtile,
¢ work out the upper quartile,

d work out the interquartile rang

Solution:

2,2,3,35/5/5,6,7,7,8,9,10, 10, 15

a Median:l—z5 = 7.5 therefore®Bvalue needed 6

b Qi % = 3.75therefore ¥ value needed 3

C Qg 3x % = 11.25therefore 1% value needed 8

dIQR=9-3=6
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Solutionbank S1
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Representation and summary of data — measures ofgfiersion
Exercise F, Question 2

Question:

A frequency distribution is shown below

Class interval| 1-20{21-4( 41-60 61-8(0} 81-10(
Frequency )| 5 10 15 12 8

Work out the interquartile rang

Solution:

CF=515304250

Data is continuous so:

Q: 570 = 12.8" value sQ, is in class 21 — 40

Q-205 _125-5
40.5-20.5 15-5

@~205_75
20 10
Q=355

Q3: 3x % = 37.8" value s, is in class 61 — 80

Q3-60.5 _37.5-30
80.5-60.5 42-30

Q3=73
IQR =73-35.5=37.5
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Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Representation and summary of data — measures ofgfiersion
Exercise F, Question 3

Question:

A frequency distribution is shown below.

Class interval| 1-10/11-2(d 21-301 31-4( 41-50
Frequency )| 10 | 20 30 24 16

a Work out the value of the 30th percentile.
b Work out the value of the 70th percentile.

¢ Calculate the 30% to 70% interpercentile ra

Solution:
a30h: 3% «100=30
100
Pgo: 20.5
b 70" : % x100=70
100

P70-30.5 _ 70-60
40.5-30.5  84-60

Pse = 34.7

¢ 30% to 70% interpercentile = 34— 20.5 =14.2
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Solutionbank S1
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Representation and summary of data — measures ofgfiersion
Exercise F, Question 4

Question:

The heightsh) of 10 mountains were recorded to the nearest dddrare shown in the table below.

h 11010{1030] 10501 1000{1020{ 1030y 10301 1040 1020} 1000

to find the standard deviatiorhefhieights.

Use the coding = h- 10000

Solution:

coded data 10, 10.2, 10.4, 9.9 10.1, 10.2, 10.3, 10.1, 9.9

2
1026.41_ (101.3) - 0155
10

Standard deviation of coded dat?/ 10

Standard deviation = 0.155 x 10(15.5
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Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Representation and summary of data — measures ofgjiersion

Exercise F, Question 5

Question:

The times it took a random sample of runners topleta a race are summarised in the table.

Time taken ( minutes)|Frequency
20-29 5
30-39 10
40-49 36
50-59 20
60-69 9

a Work out the lower quartile.
b Work out the upper quartile.

¢ Work out the interquartile range.

The mid-point of each class was representexl dmyd its corresponding frequency fayiving:

Tfx = 3740xfx? = 183 040

d Estimate the variance and standard deviatiorhfese dat:

Solution:

CF=515517180

a Data is continuous s : % = 20" value@is in class 40 — 49

Q-395 _ 20-15
495-39.5 51-15
Q =409

b Qq:3x % = 60" value saQ, is in class 50 — 59

Q3-495 _ 60-51
59.5-495 71-51
Q3 =54

cIQR=54-40943.1

d Variance=

2
183040 _ (ﬂ)) = 102.4375= 102
80 80

Standard deviatior /102.4375=10.1
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Solutionbank S1
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Representation and summary of data — measures ofgfiersion
Exercise F, Question 6

Question:

20 birds were caught for ringing.

Their wing spansx) were measured to the nearest centimetre.
The following summary data was worked out:

Tx = 316Zx2 = 5078

a Work out the mean and the standard deviationefaimg spans of the 20 birds. One more bird wagltalt had a
wing span of 13 centimetres

b Without doing any further working say how you thimis extra wing span will affect the mean wings
Solution:

a Mean= 316 _ 15.8
20

| 2
Standard deviation e“% - (ﬂa) =2.06
\' 20 20

b It will decrease the mean wing span since 13 8
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Representation and summary of data — measures ofgfiersion
Exercise F, Question 7

Question:

The heights of 50 clover flowers are summarisetthéntable.

Heights in mm (h) | Frequency|
90-95 5
95-100 10

100-105 26
105-110
110-115

aFind Q.

b Find Q..

¢ Find the interquartile range.

d UseZfx = 5075 ancEfx2 = 516 112.5 to find the standard deviat

Solution:

CF=515414950

a Data is continuous so:

q: % =12.8"value so Qis in class 95 — 100

Q-95 _125-5
100-95 15-5
Q =98.75

b Q3:3x %) = 37.8" value so Qis in class 100 — 105

Q3-100 _ 37.5-15
105-100 41-15
Q3 =104.33

CcIQR =104.33 - 98.75 5.58

d Standard deviatior \/

2
516112.5_(5075) — 447
50 50
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Representation of data
Exercise A, Question 1

Question:

A group of thirty college students was asked howyriaVDs they had in their collection. The results as follows.

12 25 34 17 12 18 29 34 45 6
15 9 25 23 29 22 20 32 15 15
19 12 26 27 27 32 35 42 26 25

Draw a stem and leaf diagram to represent these dat
a Find the median.
b Find the lower quartile.

¢ Find the upper quatrtil

Solution:
Unordered

key 1|2 means :
016 9
112 7 2 8 55 5 9 2
2!5 95 3 9 2 06 7 7 6 5
314 4 2 2 5
415 2
Ordered

key 1|2 means :
016 9
112 2 2 55 5 7 89
2/0 2 3 555 6 6 7 7 99
312 2 4 4 5
412 5

(a)? = 15 therefore 158 term = 25

(b) % = 7.5therefore 8 term = 15

3(30) _

(c) =~ = 22.5therefore 249 term = 29
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Representation of data
Exercise A, Question 2

Question:

Pagel of 1

The following stem and leaf diagram shows somerimédion about the marks gained by a group of stisdera

statistics test.

sten | leaf Key: 2|3 means 23 mal
0 8 9 (2)
1 2 5 5 9 (4)
2 3 6 6 6 7 (5)
3|14 4 5 7 7 7 (9)
4 5 8 8 9 (4)

a Work out how many students there were in the group

b Write down the highest mark.

¢ Write down the lowest mark.

d Write down how many students got 26 marks.
e Write down the modal mark.

f Find the median mark.

g Find the lower quatrtile.

h Find the upper quartil

Solution:
(a) 24 (b) 49 (c) 8 (d) 3 () 37

(f) 2—24 = 12therefore 128 term = 34

=21

(0) % = 6 therefore 68 term= 19;23

(h) @ = 18 therefore 188Bterm = 37
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Representation of data
Exercise A, Question 3

Question:

Pagel of 1

3 The number of laptops sold by a store was recoedeti month for a period of 26 months. The resutsshown in th

stem and leaf diagram.

sten | leaf Key: 1|8 means 18 laptc

~N~o©
~

ObhwN ek
N DN W
~No oo
~N oo~
© o ©

a Find the median.

b Find the lower quartile.

¢ Find the upper quatrtile.

d Work out the interquartile range.

e Write down the modal number of laptops s
Solution:

38+44 _

(a)% = 13 therefore 138 term= 41

(b) % =6.5=7" term=32

3(26) _

(0) =5~ =19.5= 20°t term= 47

(d) IQR=47-32=15
(e) 47
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Representation of data

Exercise A, Question 4

Question:

Pagel of 1

A class of 16 boys and 13 girls did a Physics fEs¢ test was marked out of 60. Their marks arevahmelow.
Boys

45
28
32
44

54
34
29
45

32
54
47
56

60 26
56 34
48 39
57 33

Girls
54 47 32
34 45 46
52 24 28

a Draw a back-to-back stem and leaf diagram to meprethese data.

b Comment on your resul

Solution:
(a) Unordered
Girls Key 2|¢
Boys means 2
9 8(2(6 4 8
2 4 2132 4 4 9 3
5 4 8 7 5(4|7 5 6
7 6 6 4 4|54 2
0|6
Ordered
Girls Key 2|¢
Boys means 2
9 8|24 6 8
4 2 2|32 3 4 4 9
8 7 5 5 4(4|5 6 7
7 6 6 4 4|52 4
0|6

(b) Girls gain lower marks than bc
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Representation of data
Exercise A, Question 5

Question:

The following stem and leaf diagram shows the wadlkearnings of a group of college students.
Maley |Female Key: 5|1|0 mean£15 for

8 |0]|6 males and £10 for females
7 6 5 (1|0 5 5 5 8 8
9 99 86 6 |2|55 88 9
8 8 55 5 |3|5 5

8 5 |4]|0

a Write down the number of male students and thebaurof female students.
b Write down the largest amount of money earnechbynales.

¢ Comment on whether males or females earned theimgenera

Solution:

(a) 17 males and 15 females

(b) £48

(c) Males earned the most in gene
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Representation of data
Exercise B, Question 1

Question:
Some data are collected. The lower quartile isntbthe upper quartile is 68.

An outlier is an observation that falls either £.Gnterquartile range) above the upper quartilé.&rx (interquartile
range) below the lower quartile.

Work out whether the following are outliers usihgstrule.
a’
b 88

c 10t

Solution:

IQR = 68-46 =22

46 - 1% x 22 =13

68 + 1% x 22 = 101

(a) 7 is an outlier (b) 88 is not an outlier (cp1S an outliel
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Representation of data
Exercise B, Question 2

Question:

Pagel of 1

Male and female turtles were weighed in grams.rirales, the lower quartile was 400 g and the uppartie was 580

g. For females, the lower quartile was 260 g aeduper quartile was 340 g.

An outlier is an observation that falls either {interquartile range) above the upper quartile sr(interquartile range)

below the lower quartile.

a Which of these male turtle weights would be outife
400 g 260 g 550 g 640 g
b Which of these female turtle weights would be ieus!?
1709 30049 3409 440 g

¢ What is the largest size a male turtle can beawitibeing an outliel
Solution:

a) no outliers

b) 170 g and 440 g are outliers

c) 760 ¢
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Representation of data

Exercise C, Question 1

Question:

A group of students did a test. The summary dasadsvn in the table below.

L owest value

Lower quartile

M edian

Upper quartile

Highest value

5

21

28

36

58

Given that there were no outliers draw a box pidtltistrate these da

Solution:

(T A —

D ¥ G LI SRS L SR I WL T S
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Representation of data
Exercise C, Question 2

Question:

Here is a box plot of marks in an examination.

10 20 30 40 50 &0 70
Mark

a Write down the upper and lower quartiles.
b Write down the median.
¢ Work out the interquartile range.

d Work out the rang

Solution:

(a) 47 and 32 (b) 38 (¢) IQR =~ 32 =15 (d) Range = - 12 = 6¢
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Representation of data
Exercise D, Question 1

Question:
A group of students took a statistics test. The

summary data for the percentage mark gained by ds
and by girls is shown in the box plots opposite. F _|

- =

I T T T T 1
§] 20 40 B0 80 1040)
Percentage

Boys

a Write down the percentage mark which 75% of thiks gicored more than.
b State the name given to this value.

¢ Compare and contrast the results of the boyslanditls

Solution:

(a) 45

(b) Lower quartile

(c) Boys have a lower median and bigger IQR/ranggifls have a higher median and lower IQR/range)

The person with the highest mark was a boy. Theguewith the lowest mark was a b

© Pearson Education Ltd 2C
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Representation of data
Exercise D, Question 2

Question:

Male and female turtles were weighed in gre Fdrti
Their weights are summarised in the box plo "<&

opposite. l_ _| v
Males
el

T T T T T T 1
0 100 200 300 400 500 600 700
Weights (g)

a Compare and contrast the weights of the male amale turtles.

b A turtle was found to be 330 grams in weight. &tahether it is likely to be a male or a femaleveGa reason for yol
answer.

¢ Write down the size of the largest female tu

Solution:
(a) Male turtles have a higher median weight (or Fesmakhve a lower).
Males have a bigger range (or IQR) (females hdweevar range IQR).

(b) It is more likely to be a female. Hardly anylenturtles would weigh this little, but more thagaarter of female
turtles would weigh more than this.

(c) 500 ¢

© Pearson Education Ltd 2C
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Representation of data

Exercise E, Question 1

Question:

The heights of a year group of children were measurhe data are summarised in the group frequiaiby.

Height (cm) Frequency Classwidth Frequency density
135-144 40 10
145-149 40 5
150-154 75
155-159 65
160-174 60

a Copy and complete the table.

b Draw a histogram for these d:

Solution:

ab,5,15;4,68,15,13,4

b
16

14 -

12 -

10 -

Freq density
oo

0

129.5 134.5 1395 1445 1495 154.5 159.5 164.5 1695 1745 1795

© Pearson Education Ltd 2C
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Representation of data
Exercise E, Question 2

Question:

Some students take part in an obstacle race. ifeeititook each student to complete the race wisdnd he results are
shown in the histogram.

16

L o 0 N P

12 +++

—
=
L

ﬂ“r

Frequency density
o

0
40 50 60 70 8O 90 100 110 120

Time (seconds)
a Give a reason to justify the use of a histogramepyesent these data.
The number of students who took between 60 ane@dnsls is 90.
b Find the number of students who took between 406énseconds.
¢ Find the number of students who took 80 secondissst

d Calculate the total number of students who toak ipahe race

Solution:

a Time is continuous data

b Area of 60 — 70 seconds bar is 10 x 6 = 60 ujtaeed
1 unit squared = 90/60 = 1.5 students

Area of 40— 60 seconds bar is 20 x 5 = 100 units sqt
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Number of students = 100 x 1.£150

c Area for 80 seconds or less =20 x 5 + 10 x 6 * 806 = 246 units squared.

Number of students = 246 x 1.£369
d Total Area =246 +5 x 14 + 5 x 12 + 30 x 3 = 4Bfts squared.
Number of employees = 466 x 1.t699

© Pearson Education Ltd 2C
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Representation of data
Exercise E, Question 3

Question:

The time taken for each employee in a companyatgetrto work was recorded. The results are showhearhistogram.

184

161

L pEEEcEmmmmumpEs == E=EEsE

Frequency density

10 15 20 25 40
Time (minutes)

The number of employees who took less than 10 miat travel to work is 48.

a Find how many employees took less than 15 mintotésvel to work.

b Estimate how many employees took between 20 andiBGtes to travel to work.

¢ Estimate how many employees took more than 30 teénto travel to worl

Solution:
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a Area less than 10 minutes is 10 x 4 = 40 unitasepl

1 unit squared = 48 + 40 = 1.2 students

Area less than 15 minutes is 40 + 5 x 11 = 95 \gujtsared

Number of employees = 95 x 1.2114

b Area of 20 — 30 minutes bars is 5 x 13 + 5 x B=ufits squared
Number of employees = 75 x 1.290

¢ Area for more than 30 minutes seconds bars is 2@ 20 units squared
Number of employees = 20 x 1.224

© Pearson Education Ltd 2C
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Representation of data
Exercise E, Question 4

Question:

A Fun Day committee at a local sports centre orggtha throwing the cricket ball competition. Thstalce thrown by
every competitor was recorded. The data were dellieand are shown in the histogram. The numbeomifpetitors whe
threw less than 10 m was 40.

12-

10+

Frequency density
oy

{] I L] I ! |
0 10 20 30 40 50 60 70

Distance (metres)

a Why is a histogram a suitable diagram to represgesste data?
b How many people entered the competition?

¢ Estimate how many people threw between 30 andetées

d How many people threw between 45 and 65 metres?

e Estimate how many people threw less than 25 m

Solution:

a Distance is continuous data.

b Area for less than 10m is 10 x 2 = 20 units sqiiare
1 unit squared = 40 + 20 = 2 people

Total Area10x2+10x 2+ 15x 5+ 10 x 10 +16 + 5 x 1 = 310 units squal
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Number of people = 310 x 2620
cAreafor30-40mis5x5+5x 10 =75 unitaaed.
Number of people = 75 x 2150

d Areafor45-65mis 15 x 6 + 5 x 1 = 95 unitaagd.

Number of people =95 x 2190

e Area for less than 25 mis 10 x 2 + 10 x 2 + 5= @b units squared.

Number of people = 65 x 2130

© Pearson Education Ltd 2C
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Representation of data
Exercise E, Question 5

Question:

A farmer weighed a random sample of pigs. The wsiglere summarised in a grouped frequency tablegmésented
by a histogram.

Frequency densi

o R e e |
20 22 24 26 28 30 32 34 36

Weight (kg)

One of the classes in the grouped frequency digtob was 28—32 and its associated frequency wa®B82he
histogram the height of the rectangle represertiagclass was 2 cm and the width was 2 cm.

a Give a reason to justify the use of a histogramepyesent these data.
b Write down the underlying feature associated wibh of the bars in a histogram.
¢ Show that on this histogram each pig was represeny 0.125 crh

d How many pigs did the farmer weigh altoget!
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€ Estimate the number of pigs that weighed betwéear?l 29 k¢

Solution:

a Weight is continuous data.

b The area of the bar is proportional to the freqyen

c Area for 28 — 32 kg is 2 x 2 = 4 units squared

Area for 1 pig is 4 + 32 =0.125

d Total areaincris 2 x2+1 x4+ 1x8+2x2+1x1=21 gnitjuared.
Number of pigs = 21 + 0.125168

eAreafor25-29mis%% x4+ 1 x 8 + Y x 2 = hitaisquared.

Number of pigs = 11 + 0.12588

© Pearson Education Ltd 2C
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Representation of data
Exercise F, Question 1

Question:

In a survey of the earnings of some sixth form etiisl who did Saturday jobs the median wage wa$83%he 75th
percentile was £45.75 and the interquartile rangs £80.50.

Use the quartiles to describe the skewness ofigitietaition

Solution:

1.Q,=45.75-30.5=15.25
Q;-Q,=45.75-36.5=9.25

Q,-Q =36.5-1525=21.25

Q, — Q; > Q; — Q, therefore it is negatively skewed

© Pearson Education Ltd 2C
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Representation of data
Exercise F, Question 2

Question:

A group of estate agents recorded the time spettiefirst meeting with a random sample of 120hefiit clients. The
times, to the nearest minute, are summarised itathle.

Time Number of clients
10-15 2

15-20 5

20-25 17

25-30 38

30-35 29

35-45 25

45-80 4

Total 120

a Calculate estimates of the mean and varianceedfirifes.

b By interpolation obtain estimates of the mediad guartiles of the times spent with customers.

i an-median
One measure of skewness is found uﬂ%ei_)
stafidard deviation

c Evaluate this measure and describe the skewndkesH data.

The estate agents are undecided whether to usedati@an and quartiles, or the mean and standaratit@vito
summarise these data.

d State, giving a reason, which you would recommntéedh to us¢
Solution:

_>fx _ 12.5x2+17.5x5+22.5x 17+27.5x 38+ 32.5x 29+ 40x 25+ 62.5x 4
(2) Mean= n 120

=31.104166= 31.1 minutes

TP 9 _ 128 x2+17.8x5+228 x17+27.8 x38+32.5 x 20+ 40° x 25+62.5 x4 _

vt A 120
= 1045.36- 967.31= 78.05

Variance= 31.7

Standard deviatior /78.05=8.835

(b) Median is thé‘é—o =60 thvalue €@, is in class 25 - 30

Q,-25 _ 60-24
30-25 62-24
Q, =29.7 minutes
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Q: 1720 = 30" value so Qis in class 25 - 30

Q-25 _30-24
30-25 62-24
Q; =25.8 minutes

120
13x—
Q3 7

—oah e _
=90" value sdQ; is in class 30-35
Q330 _ 90-62
35-30 91-62

Qg =34.8 minutes

(c) Skew= 3(31.10-29.74) _ 4
8.835

Positive skew.
(d) Median and quartiles because of the s

© Pearson Education Ltd 2C
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Representation of data
Exercise F, Question 3

Question:

The following stem and leaf diagram summarisesatimg length, to the nearest mm, of a random samip&y owl
moths.

\Wing lengtt Key:5/0 means ¢
4 4 (12)
(10)

(10)

(7)

(6)

(4)

(8)

(3)

(4)

(3)

NONNEFEOER
Woowo -
WOWwNN

Ooh~hooN
M~ OO W
A~ O W
~hOW

N
w
w
D

OO ~N~NO OO 01
N

O~NRURUOIOUIO
NP ORNR O R OO
ORORONORFR OO

a Write down the mode of these data.

b Find the median and quartiles of these data.

¢ On graph paper, construct a box plot to repretherse data.

d Comment on the skewness of the distribution.

e Calculate the mean and standard deviation of thetse

f Use a further method to show that these datakenges.

g State, giving a reason, whichb or e you would recommend using to summarise the datiaginable
Solution:

(a) 64

67 _
2

(b)Qy = 33.5therefore 3% term = 65
Q= % =16.75= 17" term=56

Q3=16.75x3=50.25 = Siterm = 81

(©)
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(d) Positive skew
(e) mean 68.72 sd 13.73

HQ,-Q,=65-56=9and Q- Q,=81-65=16

Q, - Q, < Q; - Q= Positive skew

3(QR-Q) - 3(81-56) -

1.15= Positive skew
Q2 65

(9) (b) because of the ske

© Pearson Education Ltd 2C
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Representation of data
Exercise F, Question 4

Question:

Pagel of 1

A TV company wishes to appeal to a wider rangei®fvers. They decide to purchase a programme frathan
channel. They have the option of buying one of pragrammes. The company collects information frosample of
viewers for each programme. The results are sursethin the table. State which programme the comphauld buy

to increase the range of their viewers. Give age#sr your answer.

Mean age|Standard deviation of age
Programme 1 50 5
Programme 2 50 10
Solution:

Program 2 because it has a bigger standard daviatid hence bigger range in the age groups watdt

© Pearson Education Ltd 2C
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Representation of data
Exercise G, Question 1

Question:

Pagel of 2

Jason and Perdita decided to go for a touring aglah the continent for the whole of July. Theyorgled the number

kilometres they travelled each day. The data amnsarised in the stem and leaf diagram below.

—n

sten

Key: 15|5 means 155 kilomet

1t
1€
17
18
19
2C
21
22

mewahmg
N ~N WA 010
oA U1~ ©

aFind Q, Q,, and Q

Outliers are values that lie outside Q1.5(Q - Q) and Q + 1.5(Q, - Q).

b Find any outliers.

¢ Draw a box plot of these data.

d Comment on the skewness of the distribu
Solution:

(a)Qy = % = 16 therefore 16Bterm = 185

Q1= % = 7% = 8" term=178

Q3= @ - 23% — 24" term= 196

(b) Q - 1.5(Q - Q) = 178 - 1.5(196 — 178) = 151

Qg+ 1.5(Q - Q) =196 + 1.5(196 — 178) = 223 Outliers are 226.

(©)
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130 133 180 183 170 173 180 133 180 195 200 205 210 215 220 225 230

(d) Positive ske!
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Representation of data
Exercise G, Question 2

Question:

Sophie and Jack do a survey every day for thre&sv&ophie counts the number of pedal cycles Udiaket Street.
Jack counts the number of pedal cycles using StRaradi. The data they collected are summariseckibdak-to-back
stem and leaf diagram.

Sophi¢ [Sten| Jacl Key: 5|0/6 means Sopf
9975|0166 counts 5 cycles and Jack
76533222111 |115 counts 6 cycles
53322 2(12223772829
213234778
4 |2

a Write down the modal number of pedal cycles uStrgnd Road.

The quartiles for these data are summarised itathle below.

Sophie|Jack
Lower quartile] X 21
Median 13 Y
Upper quartile|] Z 33

b Find the values foX, Y andZ.

¢ Write down the road you think has the most pegleles travelling along it overall. Give a reasonyour answe

Solution:
(a) 22
(b) X:%l=5%:>6th item = 11

)

z = 15% = 18" item=22

=10.5therefore 1% item = 27

Y:E
2

(c) Strand road has the highest mec

© Pearson Education Ltd 2C
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Representation of data
Exercise G, Question 3

Question:
Shop A and Shop B both sell mobile phones.
They recorded how many they sold each day oveng period of time. The data they collected areespnted in the

box plots.

shop A

Ml
HIH

10 30 50 70 o0 110
Mumber of sales

a Shop B says that for 50% of the days they soldré@ore phones a day. State whether or not tlagrige statement.
Give a reason for your answer.

b Shop A says that for 75% of the days they soldrd@ore phones a day. State whether or not tladrige statement.
Give a reason for your answer.

¢ Compare and contrast the two box plots.

d Write down the shop you think had the most coesissales per day. Explain the reason for yourog

Solution:
(a) This is a true statement. The median is 60 ehanday so for half the days they sold 60 or more.
(b) True. The lower quartile is 40.

(c) Shop A has a lower median and a bigger IQR&afyerall shop A sells less phones but the daigntjty sold is
more variable. Shop A had both the highest anditivest number of phones sold in a day.

(d) Shop B as the interquartile range sme

© Pearson Education Ltd 2C
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Representation of data
Exercise G, Question 4

Question:

4 Fell runners from the Esk Club and the Irt Clulravieeen to see which club had the fastes

Pagel of 1

t runnenabh. They

decided that all the members from both clubs wdalke part in a fell run. The time each runner ttmkomplete the ru

was recorded.

The results are summarised in the box plot.

e

25 30 35 40 45 50 55 60 65 70 75
Time in minutes

a Write down the time by which 50% of the Esk Clulnmers had completed the run.
b Write down the time by which 75% of the Irt Clumners had completed the run.
¢ Explain what is meant by the cross (x) on the Eklb box plot.

d Compare and contrast these two box plots.

e Comment on the skewness of the two box plots.

f What conclusions can you draw from this informatibout which club has the fastest runn

Solution:

(a) 45 minutes

(b) 60 minutes

(c) This is an outlier that does not fit the patter

(d) The Irt club had the highest median so ovéhaly had the slowest runners.
The IQR ranges were about the same.

(e) Esk club times are positively skewed. Irt diuhes are symmetric.

(f) Esk had the fastest runners because they lealdwer times

© Pearson Education Ltd 2C
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Representation of data
Exercise G, Question 5

Question:

The histogram shows the time taken by a group afifi8 to run a measured distance.

a Work out the number of girls who took longer tH#hseconds.

b Estimate the number of girls who took between®@ %5 seconds.

ST

-
[ ]
1

159
L

L"'._.n.'-
o
I

(5

g
n

Frequency density

[+
L

ot
wn
1

50 52 54 56 58 a0
Time (seconds)

Solution:
(a) Area = frequency
2k(1 + 1.5+ 5.5+ 4.5) + 4k(1) = 58

29k =58 sok =

file://[C:\Users\Buba\kaz\ouba\sl 4 g 5.t
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Number of girls who took longer than 56 seconds{4% x 2) + (1 x 4)} = 26 girl
(b) Number of girls between 52 and 55 seconds £.8{¢ 2) + (1 x 5.5)} = 17 gir

© Pearson Education Ltd 2C
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Representation of data
Exercise G, Question 6

Question:

The table gives the distances travelled to schiodm, of the population of children in a partiautagion of the United
Kingdom.

Distance, km| 0-1| 1-2| 2—-3|3-5|5-10] 10 and ovey
Number 2565 1784| 1170]756| 630 135

A histogram of this data was drawn with distanamnglthe horizontal axis. A bar of horizontal widtfs cm and height
5.7 cm represented the 0—1 km group.

Find the widths and heights, in cm to one decinetgy of the bars representing the following groups
a2-3,

b 5-10.

Solution:

1.5 x 5.7 x k= 2565, so k = 300

1170
2565

a width=1.5 cm height x5.7=2.6 cm

b width=5x1.5=7.5 cm height —2-2 _ = 0.28 cm
300x 7.5

© Pearson Education Ltd 2C
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Representation of data
Exercise G, Question 7

Question:
The labelling on bags of garden compost indicdtasthe bags weigh 20 kg.

The weights of a random sample of 50 bags are suisedan the table opposite.

Weight in kg|Frequency

14.6-14.8 1
14.8-18.0 0
18.0-18.5 5
18.5-20.0 6

20.0-20.2 22
20.2-20.4 15
20.4-21.0 1

a On graph paper, draw a histogram of these data.

b Estimate the mean and standard deviation of thghwef a bag of compost.
[You may usefy = 988.85xfy? = 19 602.84]

¢ Using linear interpolation, estimate the median.

One coefficient of skewness is given by

3(mean- median)
standard deviation

d Evaluate this coefficient for the above data.

e Comment on the skewness of the distribution ofwbghts of bags of compa

Solution:
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45

-
=

]
n

]
=

Frequency density

]
4]

14 15 16 17 18 19 20
Weight

98885_ 19777
50

(b) Mean= % =

2
sd= ,/% —u? = \/%02'84— 19.777 = J0.927 = /0.927 = 0.963

(c) median= 20+ ;—3 x0.2=20.118181818& 20.118

3(19.777-20.118) _ _ _
(d) =555 = ~1.0623=-1.06

(e) The distribution of the weights of bags of casipis negatively skewe

© Pearson Education Ltd 2C
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Representation of data
Exercise G, Question 8

Question:

The number of bags of potato crisps sold per daybar was recorded over a two-week period. Thdtseare shown
below.

20 15 10 30 33 40 5 11 13 20 25 42 31 17

a Calculate the mean of these data.
b Draw a stem and leaf diagram to represent these da
¢ Find the median and the quartiles of these data.

An outlier is an observation that falls either £.Gnterquartile range) above the upper quartilé.&rx (interquartile
range) below the lower quartile.

d Determine whether or not any items of data artevst
e On graph paper draw a box plot to represent tate Show your scale clearly.

f Comment on the skewness of the distribution oshagcrisps sold per day. Justify your ans

Solution:

(a) 22.285714 bags

(b)
Number of bac

key 1|1 = 11
bag:

AWN
OO O
NF,O -
w U1

(c) Median= % = 7.5 therefore 8 item = 20

Q=2=35= 4" item=13

Qs= # =105= 14" item=31

(d) IQR =31-13=1850 1.5 x IQR = 27
13-27=-14
31+ 27 =58

There are no outlie
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(e)

(f) Positive skew. Q- Q, < Q; - Q,

© Pearson Education Ltd 2C
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Probability
Exercise A, Question 1

Question:
For each of the following experiments, identify #@mple space and find the probability of the egpetified.

Throwing a six sided die once and recording ifthenber face up is odd or even. Find the probalilitgn even numb
landing face uj

Solution:

o E o E o (E O = odd, E = Even Score on die
1 2 3 4 5 6

P(Even)= = = %

© Pearson Education Ltd 2C
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Probability
Exercise A, Question 2

Question:
For the following experiment, identify the samppase and find the probability of the event spedifie

Tossing two coins. Find the probability of the samnécome on each co

Solution:

Tl | spr. 55T

(Y]

E

S
HH TH
H T
Coin 1

P(Same outcome) % =

N
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Probability
Exercise A, Question 3

Question:
For the following experiment, identify the samppase and find the probability of the event spedifie

A card is drawn from a pack of 52 playing cardsidihe probability that the card is a he

Solution:

S = {Spades, Clubs, Diamonds, Hearts}
=1
P(Heart)= 2

© Pearson Education Ltd 2C
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Probability
Exercise A, Question 4

Question:
For the following experiment, identify the samppase and find the probability of the event spedifie

A card is drawn from a pack of 52 playing cards sitit is recorded then it is replaced and anataet is drawn. Find
the probability of drawing a spade and a club iy arler

Solution:

H4 x x x x _2_1
- P(SpadeAND Club)= -3
D4 x x x x
i
% C - Q:) X X X
m ik

sS4 x Q b X

I I I I

S C D H
First card
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Probability
Exercise A, Question 5

Question:
For the following experiment, identify the samppase and find the probability of the event spedifie

Throwing a die and tossing a coin. Find the prolitsmf a head and a

Solution:
6 4 @-:] X 1xlzi
P(H and 6):2 -1
54 ¥ ¥
4 ¥ ¥
T
[
34 x X
24 = X
14 x X
2
H T
Coin
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Probability
Exercise A, Question 6

Question:
For each of the following experiments, identify #@mple space and find the probability of the egpetified.
Throwing two six-sided dice and recording the picidaf the values on the two sides that are uppermos

Find the probability of the answer being greatantbr equal to 2

Solution:
64 6 12 P(Product 24) = =1
36 6
54 5 10
o 44 4 8
L
Q34 3 &

14 1 2 3 4 5 6

1 2 3 4 5 6
Die 1
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Probability
Exercise B, Question 1

Question:

A card is chosen at random from a pack of 52 plagiardsC is the event ‘the card chosen is a club’ &nid the event
‘the card chosen is a King'. Find these.

aP(K) bPC) cP(CnK)
dP(COK) eP(C) fPK nC)
Solution:
_4_1 1
a.P(K)—§—§ bP(C)—Z
c.P(C n K):é d.P(CDK):£=%
N _ 3 ! _12 _ 3
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Probability
Exercise B, Question 2

Question:

There are 25 students in a certain tutor grouphaippB College. There are 16 students in the tgtoup studying
German, 14 studying French and six students stgdyarth French and German.

Find the probability that a randomly chosen studietite tutor group
a studies French,

b studies French and German,

c studies French but not German,

d does not study French or Gernr

Solution:

NN

6
b.P(FnG) = —
| &l e ] 10 | (FnG) = 25

\)Z / c. P(French but not Germa|=r)2£5
et A

d. P(N of French or Germarznézi5

14
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Probability
Exercise B, Question 3

Question:

On a firing range, a rifleman has two attemptsit@harget. The probability of hitting the targeith the first shot is 0.2
and the probability of hitting with the second sts0®.3. The probability of hitting the target witlbth shots is 0.1.

Find the probability of
a missing the target with both shots,

b hitting with the first shot and missing with thecend

Solution:

a.P(Missing with both)} 0.6

F"u T T 5h
/ x \ b. P(Hitting then Missing¥ 0.1

| 01 [01] 02 |

N
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Probability
Exercise B, Question 4

Question:

Of all the households in the UK, 40% have a plasviand 50% have a laptop computer. There are 25hoo$eholds
that have both a plasma TV and a laptop. Find thbgbility that a household chosen at random Hasrea plasma TV
or a laptop computer but not bc

Solution:

P(P or L but not both)= =2 + -2

P R . L 100 100
/ K \ “oa4

| 15 [ 25] 25 |
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Probability
Exercise B, Question 5

Question:
There are 125 diners in a restaurant who were gadvid find out if they had ordered garlic breaglehbor cheesecake.

15 diners had ordered all three items

43 diners had ordered garlic bread

40 diners had ordered beer

44 diners had ordered cheesecake

20 had ordered beer and cheesecake

26 had ordered garlic bread and cheesecake
25 had ordered garlic bread and beer.

A diner is chosen at random. Find the probabitityt the diner ordered
a all three items,

b beer but not cheesecake and not garlic bread,

¢ garlic bread and beer but not cheesecake,

d none of these itenr

Solution:

a.P(all there)} B3

G /—X—h\c 125 25
|| B | 2

P(Beer but not cheesemake and not garlic br:eai% = >

_ ) - 19 _ 2

| [ c. P(Garlic bread and beer but not cheesemaklei% =2
.

_ 54

sl 54 d.P(None)= o5
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Probability
Exercise B, Question 6

Question:
A group of 275 people at a music festival were dskéhey play guitar, piano or drums.

one person plays all three instruments
65 people play guitar and piano

10 people play piano and drums

30 people play guitar and drums

15 people play piano only

20 people play guitar only

35 people play drums only

a Draw a Venn diagram to represent this information.
A festival goer is chosen at random from the group.
Find the probability that the person chosen

b plays piano

c plays at least two of guitar, piano or drums

d plays exactly one of the instruments

e plays none of the instrumer

Solution:

a.

| 20 ||' R4 | 15 |

I - __I
35
102
—" D

. 89 103
b. P(Plays piano¥F >7E c.P(At least 2 57

70 _ 14 102
d. P(Plays oneF 7 = 5 e.P(Plays none¥ >7e
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Probability
Exercise C, Question 1

Question:

A andB are two events and R(= 0.5, PB) = 0.2 andP(A0B) =0.1.

Find
aPAOB), bP@®),
cPA N B), d P(A O B).
Solution:
a.P(AOB) =0.6
/ K b.PB)=0.8

0.4 0

\X / c.P(An B)=0.4

d.P(A0B)=0.9

© Pearson Education Ltd 2C
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Probability
Exercise C, Question 2

Question:

A andC are two events and B(= 0.4, PB) = 0.5 andP(a0B) =0.6.

Find

aP(An B), bPQ),
cPAOB), d P(A OB).
Solution:

a.P(An B)=0.4+0.5-0.6=0.3

"/‘X_'\B
|
| 01 (03] 02 |

N

b.PA)=06 Cc.PAOB)=08 d.PAOB)=09
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Probability
Exercise C, Question 3

Question:

C andD are two events and B = 0.4, PCN D) =0.15and R N D) =0.1.

Find

aP(C n D), bP(Cn D),
cP(), dP(C nD).
Solution:

a.P(C n D)=0.25

/ K \ b.PCND)=05

ICI‘H 0.25

\X / c.P(C) =0.65

d.PC nD)=0.1
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Probability
Exercise C, Question 4

Question:

There are two even®sandQ where P{) = PQ) =3P(T n Q) andP(TTO Q) =0.75.

Find

aPMOQ), bP(), c PQ),
dP(T nQ), ePTn Q).

Solution:

PTOQ) =P(M+PQ)-P(TnQ)

0.75 =3PMTNn Q)+3PMTn Q)-P(Tn Q)
5P(Tn Q) =0.75
P(Tn Q) =0.15

b.P(T) = 0.45

Fo, g W
/ K \ c.P@Q)=0.55

| 03 [015] 03 |

\X / d.P(T'n Q)=0.25
s 0.25

e.P(ThQ)=0.3
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Probability
Exercise C, Question 5

Question:
A survey of all the households in the town of Burgs carried out. The survey showed that 70% hdxeeaer and 20%

have a dishwasher and 80% have either a dishwaslefreezer or both appliances. Find the proltghitiat a randoml
chosen household in Bury has both appliai

Solution:

P(FnD) =P(F)+P(D)- P(FOD)
=0.7+0.2-0.8
=0.1
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Probability
Exercise C, Question 6

Question:

The probability that a child in a school has blyesis 0.27 and the probability they have blondeik®.35. The
probability that the child will have blonde hairldue eyes or both is 0.45. A child is chosen atlcem from the school.
Find the probability that the child has

a blonde hair and blue eyes,
b blonde hair but not blue eyes,

¢ neither featur
Solution:
a.P(EnH) = P(E)+ P(H)- P(EZH)

=0.27+0.35-0.45

=0.17

b. P(Blonde hair but not Blue eyes) = 0.18

c. P(Neither) = 0.55
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Probability
Exercise C, Question 7

Question:

A patient going in to a doctor’s waiting room redtlga Magazine with probability 0.6 aridakor Magazine with
probability 0.4. The probability that the patieatds either one or both of the magazines is Ond thie probability that
the patient reads

a both magazines,

b Hiya Magazine only
Solution:
a.P(Hn D) = P(H)+P(D) - P(HCD)

=0.6+0.4-0.7

=03

b. P(Hiya only) = 0.3

0.3
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Probability
Exercise D, Question 1

Question:

A card is drawn at random from a pack of 52 playiagds. Given that the card is a diamond, findpttodability that th
card is an ac

Solution:

1
P(Ace of Diamonds) 5, _ 1

P(Diamond) ~ 18 ~ 13"
52

P(Ace | Diamond¥ 1—13 or P(Ace | Diamond¥

© Pearson Education Ltd 2C
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Probability
Exercise D, Question 2

Question:

Two coins are flipped and the results are recor@@een that one coin lands on a head, find the oty of

a two heads, b a head and a tall.
Solution:
T4 HT 7T a.
_ P(Head and Head)
H-4 HH TH P(HH [H) = P(Head)
1
I T —4_-1
3 3
4
b.
. P(Head and Tail)
P(Head and Tail | Head¥ ~ PHead)
2
4 _2
373
4
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Probability
Exercise D, Question 3

Question:

Pagel of 1

Two fair dice are thrown and the product of the bens on the dice is recorded. Given that one diéda@n 2, find the

probability that the product on the dice is

a exactly 6, b more than 5.
Solution:
i,
61 6 (12| 18 24 30 36
54 5 10| 18 20 25 30
w44 4 |8 12 16 20 24
o
O34 3 |6|] 9 12 15 18
24 (2 |[4| 6 8 10 12)
14 1 \2) 3 4 5 6
I I I ] 1 I
1 2 3 4 5 B
Die 1

© Pearson Education Ltd 2C

a.P(Exactly 6 | 2= P(Product of 6 and 2 on the die)

P(2 on one die)

2

—36 - 2
1 11
36

8

b. P(More than 5| 2)= 2 =

8|
»
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Solutionbank S1
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Probability
Exercise D, Question 4

Question:

A andB are two events such thRg@) = 0.6,P8) = 0.5 and PAn B)=0.4 , find

aPADB), bPBI|A), CPA|B),  dP@A|B).
Solution:
a.P(A0B)=0.6+05-0.4 b. PG| A) :%:%__
=0.7
c.PA|B) =00 =32=08 d.PA|B) = P(/;(;)B) 02
=04.

(o))
N
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Probability
Exercise D, Question 5

Question:

A andB are two events such tha@) = 0.4,P8) =0.5 and PA | B)=0.4 , find
aPB|A), bPAnB), cPA nB).

Solution:

PAn B) =PA|B)PB)

=0.4x0.5=0.2

P A 02 _1

/ x aPBIA) =200 = 00"
b.P(A n B)=0.3

. 0.2 0.2
\)Z / c.P(A n B)=0.3
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Probability
Exercise D, Question 6

Question:

Let A andB be events such thata) = % PB) = % aR@\ 0 B) = g
Find

aPA|B), bPA nB), CcPA nB).

Solution:

PAN B) =

ullw

3
20

-l>||—\
I\.)ll—\

3

3
— 20 —
/ x a.PA|B) = =
2
. ' =L
\ 20 / bP(A N B)— 20
2

5 c.P(AnB):g
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Probability
Exercise D, Question 7

Question:
C andD are two events an%KC|D):% P(C|D'):% an(D)=% , find
aPCnD), bPCnD) cPQ),
dPD | C), ePD |C), fPC).
Solution:
a. b.PCnD)=PC | D)PD)
PCn D) =P(CI|P)PD) ~1,3_3
_1,1_1 "5 4 20
374 12
_ 1 _ 7
c.PCC) = _+E 0
/ K \ L
N — 12 _
\ 13 dp(DlC)_W_Z_ﬂ
30
\ /1
5
e.PD |C) _1—1—*1:1%

23

f.PC)=1-P(C)= % -2

OPD |C)=PC nD)/PC)

|
|

© Pearson Education Ltd 2C
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Probability
Exercise E, Question 1

Question:

A bag contains five red and four blue tokens. Aetoks chosen at random, the colour recorded antbkiem is not
replaced. A second token is chosen and the codmarded. Find the probability that

a the second token is red given the first tokedug b
b the second token is blue given the first tokemed;
¢ both tokens chosen are blue,

d one red token and one blue token are ch

Solution:

Red

Blue

Red

b
\

JAN ”7 \

Blue
a.P(Second Red | First Bluet)g b. P(Second Blue | First Reet)%
c.P(Both Blue)= g xg = % d. P(One Red and One Blue)

= P(Red Blue) + P(Blue Red)

oo,

X =+ =X

N~
(AN
|,
1]
©olo
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Probability
Exercise E, Question 2

Question:

A box of 24 chocolates contains 10 dark and 14 ctikcolates. Linda chooses a chocolate at randoheas it,
followed by another one. Find the probability thatda eats

atwo dark chocolates,

b one dark and one milk chocolz

Solution:
9 Dark
23
24 14 .
> Milk
10 Dark

23
a.P(Dark Dark)= % x % = g

b. P(One Dark One Milky 22 x 14, 14, 10
24 23 24 23
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Probability
Exercise E, Question 3

Question:

Jean always goes to work by bus or takes a taghdfday she goes to work by bus, the probabiieygoes to work by
taxi the next day is 0.4. If one day she goes tdkvway taxi, the probability she goes to work by hlus next day is 0.7.

Given that Jean takes the bus to work on Mondag, thie probability that she takes a taxi to work/dednesda

Solution:
0 Taxi
Taxi

/
.

Bus

m cmda:,-' Taxi

AR

0.6 Bus
Tuesday Wednesday

P(Taxi on Weds)=0.4x0.3+0.6x0.4
=0.36

© Pearson Education Ltd 2C
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Probability
Exercise E, Question 4

Question:

Sue has two coins. One is fair, with a head onsiche and a tail on the other.

The second is a trick coin and has a tail on bigltsss Sue picks up one of the coins at random Ilgrslit.
a Find the probability that it lands heads up.

b Given that it lands tails up, find the probabilibat she picked up the fair cc

Solution:
e xl=1
/H aP(Head)- 5= 1
Fair . .n_ P(Fair and Tail)
b. P(Fair | Tail)= ————
/ BT (Fair| Tai P(Tai)
2 1.1
_ 273 _1
1,1,1 3
7 Not 222
' g

fair

© Pearson Education Ltd 2C
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Probability
Exercise E, Question 5

Question:

A contestant on a quiz show is asked to choosebtteee doors. Behind one of the doors is thestiae of a sports
car, but behind each of the other two doors treeetoy car.

The contestant chooses one of the three doors.

The host then opens one of the remaining two dawdsreveals a toy car. The host then asks the stantaf they want
to stick with their first choice or switch to théher unopened door.

State what you would recommend the contestant ia doder to have the greatest probability of wimghthe sports car.
Show your working clearl

Solution:

Contestant picks Host picks

e Stick = Win
Sports car or _— o
Swap = Lose
1 Toy car 1
ol
3 Stick = Lose
—— Toy car 1 Toy car 2 —— Swap = Win
1 Stick =L
3 Toycar2 — Toycar1 —— Su:fap_: ‘f‘uﬁﬁ

P(Winning if Contestant Sticks)%

P(Winning if Contestant Swaps)%

Contestant shoulSwap doors

© Pearson Education Ltd 2C
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Probability
Exercise F, Question 1

Question:

EventA and evenB are mutually exclusive arR{p) =0.2,P8) =0.5 .
a Draw a Venn diagram to represent these two events.

b FindPA D B).

¢ Find P(A' n B').

Solution:

a. b.P(AOB)=0.7

7N N
NAN

c.PA nB)=0.3

I 5 |

o

© Pearson Education Ltd 2C
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Probability
Exercise F, Question 2

Question:
Two eventsA andB are independent amdA) = % ap@®) = %
Find
aP(An B), bP@AN B), cP@A n B).
Solution:
1,11 y=1_1_-1
aP(AmB)—4 =T b.P(An B) 2 20°5
_1_4_1
o=2%"57%
c.PANnB)=2

(o0 )
NV

5

© Pearson Education Ltd 2C
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Probability
Exercise F, Question 3

Question:
Q andR are two events such thaQ) =0.2,PR) =0.4 and PQ' n R) =0.4
Find

a the relationship betweed andR,

bPQUR),

cP@Q nR).

Solution:

a. P@Qn R) =0 soQ andR are mutually exclusive.
N
| | I:I
\)Z "

b.PQOR)=0.4+0.2=0.6 c.PQ nR)=0.4
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Probability
Exercise F, Question 4

Question:

Two fair dice are rolled and the result on eachisliecorded. Show that the evethte sum of the scores on the dice’i
and'both dice land on the same nun’ arenot mutually exclusive

Solution:

P(Sum of 4 = = =
1

P(Same numben % ==

6
P(Sum of 4) + P(Same numbe:r)é + 1—12 = %
P(Sum of 4 or same number)s% = s

P(Sum of 4) + P(Same numberP(Sum of 4 or same number), so the events ammuattally
exclusive

© Pearson Education Ltd 2C
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Probability
Exercise F, Question 5

Question:

A bag contains three red beads and five blue béatlsad is chosen at random from the bag, the cadaecorded and
the bead is replaced. A second bead is choserharmbtour recorded.

a Find the probability that both beads are blue.

b Find the probability that the second bead is |

Solution:

@
U
—~
©
c
D
©
c
D
N
1
|,
X
| U,
1

b. P(Second Blue¥ g x 24

0
ool
X
|,

| o
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Probability
Exercise F, Question 6

Question:

A box contains 24 electrical components of whicthirfare known to be defective. Two items are takear@dom from
the box. Find the probability of selecting

a two defective components if the first item is esy@d before choosing the second item,
b two defective components if the first item is ngplaced,

¢ one defective component and one fully functioréngiponent if the first item is not replac

Solution:
a. Replaced P(2 defective) —% %
1 Defective -1
6 36
1 Defective \
e % MNot
defective
1 Defective
5 /E//
6 Mt
defective K
6 Mot
defective
b. Not replaced P(2 defective) _% %
3 Defective -1
Bz %
1 Defactive \
i) %.g Mot
defective
5 4 Defective
3 Not
defective 5
1
53 Mot
defective
5 4 _ 20
c. P(one defective and one not defectlveé * 2t 5 3" 6o
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Probability
Exercise F, Question 7

Question:

A bag contains one red, two blue and three greleent One token is chosen at random, the colaec@ded and the
token replaced. A second token is then chosentenddlour recorded.

a Draw a tree diagram showing the possible outcomes.
Find the probability of choosing
b two tokens of the same colour,

c two tokens that are different colot

Solution:
a. b. P(Same Colour)
. R _1,1,1,1,1.1
= 1 6 6 3 3 2 2
il
Red ——— B 7
ki T 18
2 G
1 R
w |
Blue 3 5 c. P(Different colours)
1
E G :1x1+1x1+1x1+1x1+1x1+1x1
: 6 3 6 2 3 6 3 2 2 6 2 3
T 1 R :E or 1—1:2
% 18 18 1
Graen _35
2l
2

@
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Probability
Exercise F, Question 8

Question:

Paul and Gill decide to play a board game. The gdvdity that Paul wins the game is 0.25 and thévphidlity that Gill
wins is 0.3. They decide to play three games. Giliahthe results of successive games are indepgrfohal the
probability that

a Paul wins three games in a row, b all games are drawn,
c Gill wins two games and Paul wins one game, d each player wins just one game each.

Solution:

P

_.--"”Frf
/P?S
P
Paul\GiG
D
FI
BT g
H"H-_D
0.25 p
.-F"""ﬂfG
/PED
P‘

0.3 : H_,,f'"‘“"
GII\GRE
FI
Di{;
"‘-h-,__\_‘_\_\_hD
FI-

..-f""‘#'
S
FI-

il
DrEW\Gng
FI'
Diﬁ
-\-‘-‘-\-\"'i-\_\_‘_\_D

a.

P(Paul Wins 3 gamesy 0.25x 0.25x% 0.25
=0.015625

b.

P(All games drown)= 0.45% 0.45x 0.45
=0.091125

file://C:\Users\Buba\kaz\ouba\s1 5 f 8.F 3/21/201:
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P(Gill wins 2 and Paul wins 1)=3x0.3x0.3x0.25
=0.0675

d.

P(Each player wins one game) 6 x 0.25x% 0.3x 0.45
=0.2025
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Probability
Exercise G, Question 1

Question:

PE) =L amAOB)=

The event#\ andB are such thar(a) = 2

1
2

00|H

a Show thatA andB are independent.

b Represent these probabilities in a Venn diagram.

c Find PA|B).
Solution:
1.1 1_1
aP(AﬂB)—§ Z_E:E
1,1_1
PAPEB) =5 x7 =17

HenceA andB are independent #A n B) = PA)PB) = 1—12 .

b.

_P@n B)
SN
1
4 ' 12
Y

2

1
INFRINT
1

Wl
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Probability
Exercise G, Question 2

Question:

A computer game has three levels and one of trectbgs of every level is to collect a diamond. Phebability of a
randomly chosen player collecting a diamond orfitiselevel is% , the second Ievel%s and the thédel is%. The

events are independent.

a Draw a tree diagram to represent collecting diasisamm the three levels of the game.

Find the probability that a randomly chosen player
b collects all three diamonds,

c collects only one diamor

Solution:

a.

=
L

o
[

AWAVAWAN

XN
o
L.-_

L2
o
[

'C.J'Il-h
o
3 |= m|t\;n 3 |
= [ )
2] X B
] ) o o
L W L L

[
u.

© Pearson Education Ltd 2C
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4
15

X

b.PO1D,D) = £ x

wlN
N |

c. P(only 1 diamond)

= P(D1D3D3) + P(D1D;D3) + P(D1D,D7)

:ﬂxixl+lxgxl+ixlxlzl
5 3 2 5 3 2 5 3 2 30
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Probability
Exercise G, Question 3

Question:

An online readers’ club has 50 members. Glassewame by 15 members, 18 are left handed and 2ieanale. There
are four females who are left handed, three femaleswear glasses and five members who wear glasskare left
handed. Only one member wears glasses, is leftdtbadd female.

a Draw a Venn diagram to represent these data.

A member is selected at random. Find the probgtliat the member
b is female, does not wear glasses and is notéeftiéd,

c is male, does not wear glasses and is not leflddin

d wears glasses given that she is left handed andl&

Solution:

a.

aly=1-3
G/_X__\L b.PasznL)—so 10
8 10 ""G LY=L
|. |4| | c.PFnGnlL) =

PGnLnF)

2 33 d.PG|LnF) =115

o/ =

© Pearson Education Ltd 2C
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Probability
Exercise G, Question 4

Question:

For the eventd andK,

PUOK)=0.5,P0' nK)=0.2,P0 n K') =0.25.

a Draw a Venn diagram to represent the evém@sdK and the sample spa&e
Find

b PQ),

CP(K),

d PQ | K).

e Determine whether or nJ andK are independel

Solution:
a.
b.P@) = 0.3
B —_ K
/ K \ c.P(K)=0.25
| 025 (005] 02 | b0 n K
\X / 4POIK) =L
i 005 _
—75—0.2

© Pearson Education Ltd 2C
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Probability
Exercise G, Question 5

Question:

There are 15 coloured beads in a bag; seven beadsda three are blue and five are green. Thradsare selected at
random from the bag and not replaced. Find theghitity that

a the first and second beads chosen are red artditidead is blue or green,

b one red, one blue and one green bead are cl

Solution:

a. P(2 red and third blue) + P(2 red and third gyee

b. P(one red, one blue and one green beaglx Tx3x5-23
15 14 13 13

© Pearson Education Ltd 2C
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Probability
Exercise G, Question 6

Question:

A survey of a group of students revealed that 83%eta mobile phone, 60% have an MP3 player and#®# heither
phone nor MP3 player.

a Find the proportion of students who have both gsig
b Draw a Venn diagram to represent this information.
Given that a randomly selected student has a pboae MP3 player,

c find the probability that the student has a mopHene

Solution:

a.P(Phone and MP3) 0.85+0.6-0.95

=05

F‘/_x_'\m
| 035 |05 01 |

N,

© Pearson Education Ltd 2C
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o
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Probability
Exercise G, Question 7

Question:

In a factory, machine&, B andC produce electronic components. Machinproduces 16% of the components, mac
B produces 50% of the components and mac@ipeoduces the rest. Some of the components aretdlefeMachineA
produces 4%, machir23% and machin€ 7% defective components.

a Draw a tree diagram to represent this information.
Find the probability that a randomly selected congrt is
b produced by machin® and is defective,

c defective.

Given that a randomly selected component is defecti

d find the probability that it was produced by mangtB.

Solution:
a.

0.04 D b.P(B and Defective} 0.5x 0.03

A

095 ~—p =0.015
0.16 .

0.03 D c. P(Defective)= 0.16x 0.04+0.5x 0.03+ 0.34x 0.07

05 . 08 o ( )=

087D = 0.0452

0.34 0.07 o . y_ 0.015 _
d. P(B | Defective)= 0.0452 0.332

/\

o

0.93

© Pearson Education Ltd 2C
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Probability
Exercise G, Question 8

Question:

A garage sells three types of fuel; U95, U98 amseli In a survey of 200 motorists buying fuehat garage, 80 are
female and the rest are male. Of the 90 motorisginlg ‘U95’ fuel, 50 were female and of the 70 nr@ts buying
diesel, 60 were male. A motorist does not buy ntloa& one type of fuel.

Find the probability that a randomly chosen motoris
a buys U98 fuel,
b is male, given that the motorist buys U98 fuel.

Garage records indicate that 10% of the motorigysrg U95 fuel, 30% of the motorists buying U98Ifaad 40% of th
motorists buying diesel have their car servicedhaygarage.

A motorist is chosen at random.
c Find the probability that this motorist has hisher car serviced by the garage.

d Given the motorist has his or her car servicetheygarage, find the probability that the motdoisys diesel fue
Solution:

200-90-70 _

a.P(U98)= 200

1
5

P(Male and buys U98) 20 1
b. P(Male | U98) ¢ o y LE =2

C.P(Serviced):ixi+ixi+lxi:ﬁ
20 10 5 10 20 10 200

7 4
ox
: . 4
d. P(Diesel | Serviced} 204910 ==
200 '
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Probability
Exercise G, Question 9

Question:

Pagel of 1

A study was made of a group of 150 children to wheitee which of three cartoons they watch on telenisThe following

results were obtained:

35 watch Toontime

54 watch Porky

62 watch Skellingtons

9 watch Toontime and Porky

14 watch Porky and Skellingtons

12 watch Toontime and Skellingtons

4 watch Toontime, Porky and Skellingtons

a Draw a Venn diagram to represent these data.

Find the probability that a randomly selected chitan the study watches

b none of the three cartoons,

¢ no more than one of the cartoons.

A child selected at random from the study only Wwatcone of the cartoons.
d Find the probability that it was Skellingtons.

Two different children are selected at random ftbenstudy.

e Find the probability that they both watch Skeltiogs

Solution:

a.

_ 30 _1
T = b.P(None)= 00" %

c. P(No more than one)

(=
o

50
40 =
d. P(S| only one¥F g

e.P(Both watch Ky % X % =0.169

© Pearson Education Ltd 2C
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Probability
Exercise G, Question 10

Question:

Pagel of 1

The members of a wine tasting club are married lesu-or any married couple in the club, the prdlgthat the
husband is retired is 0.7 and the probability thatwife is retired 0.4. Given that the wife isined, the probability that

the husband is retired is 0.8.

For a randomly chosen married couple who are mesriifehe club, find the probability that

a both of them are retired,
b only one of them is retired,

c neither of them is retired.

Two married couples are chosen at random.

d Find the probability that only one of the two haslls and only one of the two wives is reti

Solution:

a.P(Both retired= 0.8x 0.4=0.32

A
| o038 |032] o008 |

N,

b.P(Only one)= 0.38+ 0.08
=0.46
c.P(Neither)=0.22

d. P(only one husband and only one wi#e0.38x 0.08+0.32x 0.22)x 2 = 0.2016

© Pearson Education Ltd 2C
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Corrdation
Exercise A, Question 1

Question:

The following scatter diagrams were drawn.

i ii iii
T o X
2 52 X 3 X X . *

s X b x X g
= b4 =] ]
- X = X
= x X ,E X » & X
- 5 & = X X
Height Age Length

a Describe the type of correlation shown by eaclitacdiagram.

b Interpret each correlatic

Solution:

a i) no correlation — points in all four quadrants

i) negative correlation — most points in second fourth quadrant
iii) positive correlation — most points in first@third quadrant.

b i) There is no association between height andligeace

ii) As age increases price decreases

iii) As length increases breadth incre:

© Pearson Education Ltd 2C
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Corrdation
Exercise A, Question 2

Question:

Some research was done into the effectivenessvefght reducing drug. Seven people recorded theight loss and
this was compared with the length of time for whilsby had been treated. A scatter diagram was dirawepresent
these data.

X
X

Loss in weight
X
X

Length of treatment
a Describe the type of correlation shown by thetecatiagram.

b Interpret the correlation in conte

Solution:
a Positive correlation.
b The longer the treatment the greater the losseidiw

© Pearson Education Ltd 2C
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Corrdation
Exercise A, Question 3

Question:

Eight metal ingots were chosen at random and measnts were made of their breaking strengttafd their hardness
(y). The results are shown in the table below.

X (tonne/cm) 5171]7.4|6.8|/54]| 7 |6.6|6.4
y (hardnessunits) | 50| 70| 85| 70| 75| 60| 65| 60

a Draw a scatter diagram to represent these data.

b Describe and interpret the correlation betweenvth@bles' hardnes’ and‘breaking streng”’.

Solution:

a

80

80

70 - ! ek

Hardness

&6 | ! L =

a0 *

40

4 5 6 7 8
Breaking strength (tonnes/cm)

b There is positive correlation between hardnesshaeaking strength, but it is not very strong. Bhisrsome reason to
believe that as breaking strength increases soltdses:

© Pearson Education Ltd 2C
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Corrdation
Exercise A, Question 4

Question:
For each of the following data sets plot a scatiegram, and then describe the correlation.

a

x| 1]24|36(|22|43|33]|401]0.6
y 16.0]19.0|15.8{7.1]18.6| 12.1]15.0] 3.7

b

X |123]160| 285| 210|150 240|280 115] 180
y|75]70]50]|65] 7055|5080 70

Solution:

a

20

15 £

Thecorrelation is positive

b

file://C:\Users\Buba\kaz\ouba\sl 6 a 4.} 3/21/201:
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a0

70 ey |

B0

50 MM—

40

100 150 200 250 300

Thecorrelation is negative
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Corrdation
Exercise A, Question 5

Question:

The table shows the armspan, in cm, and the hefgbt, of 10 adult men.

Height x (cm) 155|160(173]192|181|178|199|166| 158173
Armspany (cm) | 147|159 168| 180| 170| 173| 186] 162| 153] 168

a Draw a scatter diagram to represent these data.
b Describe and interpret the correlation betweertwhevariables heigh’ and‘armspa’.

Solution:

a

190

IES

140
150 160 170 180 190 200
Height {cm)

b It is positive correlation.
As height increases a-span increase
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file://C:\Users\Buba\kaz\ouba\sl 6 a 5. 3/21/201:



Heinemann Solutionbank: Statistics 1 Pagel of 1

Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Corrdation
Exercise A, Question 6

Question:

Eight students were asked to estimate the masbad af sweets in grams. First they were askedtimate the mass
without touching the bag and then they were tolditl the bag up and estimate the mass again. &échdts are shown
in the table below.

Student A|IB|C|ID|E|F|G|H
Estimate of mass not touching bag (g) | 25| 18| 32| 27| 21| 35| 28|30
Estimate of mass holding bag (g) 16111|20|17|15|26|22]|20

a Draw a scatter diagram to represent these data.

b Describe and interpret the correlation betweerntwhevariables

Solution:

30

]
o

Weight touching
]
=]
-

o
*

X

10

15 20 25 30 35 40 45
Weight not touching (gm)

b. It shows positive correlation. As the weight mmic¢hing the bag increased so did the weight togchirOR Students
who guessed a heavy weight not touching the bagdidstouching it and vice ver:

© Pearson Education Ltd 2C
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Corrdation
Exercise B, Question 1

Question:
Givenzx = 18.55x% = 36n = 10 find the value of,,.

Solution:

18.5x18.5
10

Six = 36— =36-34.225=1.775

© Pearson Education Ltd 2C
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Corrdation
Exercise B, Question 2

Question:
GivenXy = 25.7%y- = 140n = 5 find the value ot%,y

Solution:

Syy = 140- 2122 = 140-132.008= 7.90

© Pearson Education Ltd 2C
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Corrdation
Exercise B, Question 3

Question:
GivenZx = 153y = 35Xxy = 91n = 5 find the value oﬁ(y

Solution:

Sy=91- 15;35 - 91-105=-14

© Pearson Education Ltd 2C
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Corrdation
Exercise B, Question 4

Question:
Given thatS = 92,%,y =112 andi(y =100 find the value of the product moment cotretacoefficient.

Solution:

100 _ 100
J92x112  101.50862

=0.985...

© Pearson Education Ltd 2C
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Exercise B, Question 5

Question:

Given the following summary data,
Ix=367 Zy=270 $x2=33845 xy?=12976 IXy=17135
calculate the product moment correlation coeffitighusing the formula:

.
JSeSy

Solution:

Six = 33845- = 33845 -22448.166= 11396.833..

367x 367
6

Sy = 12976 M = 12976 — 12156 826

Sy = 17135 &6270 = 17135 - 16515 620

620 _ 620
11396.833< 826  3068.189

=0.202

© Pearson Education Ltd 2C
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Corrdation
Exercise B, Question 6

Question:

The agesa years, and heighth,cm, of seven members of a team were recordeddateewere summarised as follows:
Xa=115 Yac = 1899 th =5714 Sah =721

aFindS,,.

b Find the value of the product moment correlatioafficient betweerm andh.

¢ Describe and interpret the correlation betweeratfeeand height of these seven people based andate

Solution:
a Sy = 1899- 115; 15 _97142... .
br= 21 =21 _0.9677... 0968

9.7142.. x571.4  74.50...
¢ This is positive correlation. The older the age tler the perso

© Pearson Education Ltd 2C
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Corrdation
Exercise B, Question 7

Question:

In research on the quality of bacon produced bigdiht breeds of pig, data were obtained aboutedenessl{ and
taste {) of the bacon. The data is shown in the table.

Leanness!| |1.5|2.6]3.415.0] 6.1] 8.2
Tastet 5.515.017.7]19.0]10.0] 10.2

a Find S S andﬁt.

b Calculate the product moment correlation coeffitt@etween andt using the values found @ If you have a
calculator that will work our use it to check your answ

Solution:

aYl=268 Y 12=150.02 Yt=47.4 Y t2=399.58) It =237.07

n=6
§) = 150.02- 268%268 _ 150 02 _110.7066. . = 30.3133....
St = 399.58 @‘ =399.58 — 374.46 25.12
St = 237.07- %‘ =237.07-211.72 2535
br=—— 23 - 235 _;4g9186...20919

T /3031332512  27.5947...
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Corrdation
Exercise B, Question 8

Question:

Eight children had their IQ measured and then gkneral knowledge test. Their IQ), (@nd their marksyj, for the
test were summarised as follows:

IX=973  ¥x2=120123 Zy=490  3y?=33000 Xxy = 61 595.

a Calculate the product moment correlation coeffitie
b Describe and interpret the correlation coefficieetween IQ and general knowlec

Solution:

a S =120123- =120123-118341.1251781.875

973x 973
8

=33000-30012.5 2987.5

_ ~490% 490
Sy = 33000~ ~—

973x490 _ 61595 — 59596.25 1998.75

Sxy = 61595~

r= 1998.75 _ 1998.75
\/1781.875x2987.5 2307.2389

=0.8662....=0.866

b The correlation is positive. The higher the IQe tigher the mark gained in the general knowledge (OR The
higher the mark gained in the intelligence testiigier the 1Q
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Exercise B, Question 9

Question:

In a training scheme for young people, the avetimge taken for each age group to reach a certa@l t&f proficiency
was measured. The data are shown in the table.

Agex (years) 16| 17]18|19|20|21|22|23|24|25
Averagetimey (hours) | 12| 11| 10| 9|11 8| 9| 7| 6] 8

aFindS,, %,y andey.

b Use your answers to calculate the product momamelation coefficientr).
¢ Describe and interpret the relationship betweenrage time and a¢
Solution:

aYx=205 Yx?=4285 Yy=91 Yy?=861 Y xy=1821

S = 4285 2057:0205 = 4285- 4202.5= 82.5

Sy = 861 _915091 = 861-828.1= 32.9

Sy = 1821~ 20% 9 _ 1821-1865.5 445

bro_ %5 _  -445

= = =-0.8541... =-0.854
J825x32.9 52.09846..

¢ The correlation is negative. The greater the hgddss time taken to reach the required levetafigency
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Corrdation
Exercise C, Question 1

Question:

The following product moment correlation coeffidiemvere calculated

i —0.96 ii —0.35 o iv0.72

Write down the coefficient that

a shows the least correlation, b shows the most correlation.
Solution:

a (iii) The value 0 shows no correlation.

b (i) —0.96 is high negative correlatis

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\sl 6 c 1.t

Pagel of 1

3/21/201.



Heinemann Solutionbank: Statistics 1 Pagel of 1

Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Corrdation
Exercise C, Question 2

Question:

Here are some product moment correlation coeffisien

i =1, ii —0.5, iii 0 iv 0.5, v 1.
Write down which one shows

a perfect negative correlation, b zero correlation.
Solution:

a(i)

b (iii)
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Exercise C, Question 3

Question:

Ahmed works out the product moment correlation ficieht between the heights of a group of fatherd ghe heights ¢
their sons to be 0.954. Write down what this tedla about the relationship between their hei

Solution:
There is a strong positive correlation betweerhigights of fathers and their sons.
The taller the father the taller the son will

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\sl 6 c 3.t 3/21/201.



Heinemann Solutionbank: Statistics 1 Pagel of 1

Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Corrdation
Exercise C, Question 4

Question:

Maria draws some scatter diagrams. They are she@tawb

a b
xxx %
x X X v %
x
X X X
X X x X
C d %
X X
X X X
x X X
X xx
xXx X
% x

Write down which scatter diagram shows:

i a correlation of +1,

ii a correlation that could be described as stromsifige correlation,
iii a correlation of about -0.97,

iv a correlation that shows almost no correla

Solution:

a goes with (ii)
b goeswith (iv)
c goeswith (iii)
d goes with (i).
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Exercise C, Question 5

Question:

Jake finds that the product moment correlationfemehts between two variablesandy is 0.95. The product moment
correlation coefficient between two other variats andt was-0.95. Discuss how these two coefficients di

Solution:

x andy have a positive correlation that is close to 10As increases so does the other.
sandt have a negative correlation that is close to -doAe rises the other falls.

The rate of rise in one pair of variables is thmeas the rate of fall of the other p
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Exercise C, Question 6

Question:

Patsy collects some data to find out if there is @fationship between the numbers of car accidamdscomputer
ownership. She calculates the product moment edivel coefficient between the two variables. Thsra strong
positive correlation. She says as car accidentsd@se so does computer ownership. Write down whetheot this is
sensible. Give reasons for your ans'

Solution:

This is not sensible as there is no way that okréxtly dependent on the other. It could be tlat are more likely to
drive a car if you own a comput
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Exercise C, Question 7

Question:

Raj collects some data to find out whether theanigrelationship between the height of studentssryear group and
the pass rate in driving tests. He finds that tli®eestrong positive correlation. He says thdieight increases, so does
your chance of passing your driving test. Is tleissible? Give reasons for your ans

Solution:

This is not sensible. Pass rates in driving testsat depend on height. There will be some oth&sae for his results.
Possibly the ages of the students are differeittamuld just be accident
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Exercise D, Question 1

Question:

Coding is to be used to work out the value of thapct moment correlation coefficient for the folimg sets of data.
Suggest a suitable coding for each.

a
X | 2000{ 2010f 2015| 2005| 2003| 2006

y| 3 6 21 6 9 18

b

s 1100 300{ 200| 400| 300 700
t12]10|1]3]3]|6

Solution:
a

x — 2000 and;— (OR - any number beginning 20--)

b —>_ and leave as it is.
100
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Exercise D, Question 2

Question:
For the two variables andy the coding oA =x - 7 andB =y — 100 is to be used.
The product moment correlation coefficient foandB is found to be 0.973.

What is the product moment correlation coefficifamtx andy?

Solution:
0.972
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Exercise D, Question 3

Question:

Use the codingp = x andq =y — 100 to work out the product moment correlatioeficient for the following data.

x]OoOf[513]|]2]1
y 1100|117 112|110{ 106

Solution:

plo]s|3]|2]1
q[o]17|12] 106

sp=11 ¥p? = 39 ¥q = 45 > =569 ¥pq =147

11x11 -14.8

Spp =39~

45x 45 - 164

Syq = 969-

o 48 _ 48
J14.8x164  49.2666..

=0.9742... =0.974

Coding does not affect the value of the product exaneorrelation coefficient.
So forx andy we haver = 0.974
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Exercise D, Question 4

Question:

The product moment correlation is to be workedfouthe following data set using coding.

x |50140]55(| 45|60
yl1413]|5|4)|6

a Using the coding = é and=y find the values oSpp, S andSpt.

b Calculate the product moment correlation betwgandt.

¢ Write down the product moment correlation betwx andy.

Solution:

a

Ip=50 ¥p® =510 Tt=22  st2=102 Tpt = 227

50%x 50 =10

%p = 510_

22x22 _ 52

St = 102-

50%x22 _

Spt = 227- 7

b

I S
r= =
J10x52  7.2111..

=0.9707... =0.971

c
r = 0.971 (Coding has no effect on the valuer)
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Exercise D, Question 5

Question:

The tail length {cm) and the massn(grams) for each of eight woodmice were measurbd.data is shown in the table.

t(cm)|8.5|7.5/8.6/7.3]8.1|7.5|8.0| 7.8
m(g) | 28| 22]|26]21]25]|20]20](22

a Using the coding =t — 7.3 andy = m — 20 complete the following table

Xx|11.2 0 0.5
y| 8 1
b Find Sy %y and§<y.

¢ Calculate the value of the product moment corietatoefficient betweer andy.
d Write down the product moment correlation coeéfittibetweemn andm.

e Write down the conclusion that can be drawn alimeirelationship between tail length and mass afdmtice

Solution:

a

¥x=4.9 ¥X2 = 4.59 Yy =24 Ty = 134 Yxy =22.8

S = 4.59- %4'9 = 158875

=134~ 24%24 _ g
8

Sy=228- 4222 =51

c

r= 8.1 _ 81
J1.58875x62  9.9248..

=0.8161... =0.816

d
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r =0.816
e Positive correlation.
The greater the mass of a wood mouse the longéailiength
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Exercise D, Question 6

Question:

Pagel of 1

A shopkeeper thinks that the more newspapers eisel week the more sweets he sells. He recbelamount of
money (n pounds) that he takes in newspaper sales andh@somount of money he takes in sweet saes|nds) eac
week for seven weeks. The data are shown are loavfiog table.

Newspaper sales (m pounds) | 380| 402]| 370| 365|410| 392| 385
Sweet sales (s pounds) 5601 543]| 564|573 550| 544|530
a Use the coding =m - 365 and/ =s - 530 to find §, %/y and §y
b Calculate the product moment correlation coeffitfer m ands.
c State, with a reason, whether or not what the lelgper thinks is corre
Solution:
a

x 115]37| 51 0 |45|27]|20

y |30]13|34|43|20{14| O

IX=149  vx2=4773 Yy=154  xy2=4670 Xxy = 2379
Sey = 4773~ 149; 149 _ 1601.4285
Syy =4670- 2214 = 187
Sy = 2379~ 149; 154~ _go9

b

-899 -899

r= =
J/1601.4285¢< 1282 1432.84....

=-0.6274... =-0.627

¢ The shopkeeper is not correct. This is negativeetation so as the newspaper sales go up the salestgo dow
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Exercise E, Question 1

Question:

The following table shows the distanog ifh miles and the cosy)in pounds of each of 10 taxi journeys.

x (miles) | 8 |65| 4 |25|55| 9 | 2| 10 |45[ 75
y (pounds) [ 10.2| 8.8(7.2| 5.7| 7.4| 11.0| 5.2] 12.0| 6.4| 10.0

a Draw a scatter diagram to represent these data.

b Describe and interpret the correlation betweerntwhevariables
Solution:

a

14

10 "

=

Costing

)!‘

0 2 4 6 8 10 12
Distance {miles)

b
The correlation is positive. The further the tagvels the more it cos
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Exercise E, Question 2

Question:

The following scatter diagrams were drawn.

i Length and age i1 Population
of snakes .
¥
X % | X
= x){ = x X
o % X = v
2 xx 3 .
e ||':|- X x
= X
Age % Unemployment

a State whether each shows positive, negative @onelation.

b Interpret each scatter diagram in con

Solution:

aiis positive correlation. ii is negative corrédat. iii is no correlation.
b i — The older the snake the longer it is likelyb

il — The higher the unemployment the lower the dropgvages.

iii — There is no correlation between the age and ttghhef mer
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Corrdation
Exercise E, Question 3

Question:

The following scatter diagrams were drawn by aetid

i

The student calculated the product moment coroelatoefficient for each set of data. The valueswer

a-0.12 b 0.87

Write down which value corresponds to each scdttggram. Give a reason for your ans\

Solution:

ii

(i) is 0.87 (ii) is - 0.12

© Pearson Education Ltd 2C
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Exercise E, Question 4

Question:

The product moment correlation coefficient for asp@’s age and his score on a memory test is —h8&pret this
value

Solution:
As a persons age increases their score on a mdexrgecrease
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Exercise E, Question 5

Question:

Wai wants to know whether the 10 people in her grate as good at Science as they are at Art. Sleeteal the end of
term test marks for Sciencs),(and Art &), and coded them using= 1% ape 130

The data she collected can be summarised as follows

IX=67 yx2=465 Iy=65 xy2=429 Ixy=434.
a Work out the product moment correlation coeffitifar x andy.

b Write down the product moment correlation coeéfitifors anda.

¢ Write down whether or not it is it true to saytthi@e people in Wai's group who are good at Scieareealso good at
Art. Give a reason for your answ

Solution:

a

67x67
10

=16.1

S = 465-

65x% 65
Sf'!’:429_ =6.5
10

Sy = 434~ 671x065 --15

r= -1.5 _ -15
J16.1x6.5 10.2298..

=-0.1466... =-0.147

br=-0.147

¢ This is negative correlation that is close to Bef® is little evidence to suggest that studentsaérgroup who are good
at science will also be good at
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Exercise E, Question 6

Question:

Nimer thinks that oranges that are very juicy cosete than those that are not very juicy. He buysraiiges fron
different places, and measures the amount of fjic#), that each orange produces. He also notegribe () of each
orange.

The data can be summarised as follows,

Lj =979 Ip=1735 5j2=52335 yp?=32156 Xjp=39950.

a Find %j’ Spp andsap.

b Using your answers @calculate the product moment correlation coeffitie

c Describe the type of correlation between the armhofijuice and the cost and state, with a reasdwtier or not
Nimer is correc

Solution:
a
§j = 52335~ 22970 - 441295

735x 735
=32156- ———— =5144.75
Spp 20

Sp = 39950~ 22735 - 3971 75
20

3971.75 _ 397175

r= = =0.8335... =0.834
\4412.95x5144.75 4764.8215

¢ This is a positive correlation that is close teolNimer is correc
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Exercise E, Question 7

Question:

The following table shows the values of two varésy andm.

v |50|70|60|82|45] 35|110] 70| 35|30
m | 140| 200] 180| 210| 120| 100| 200{ 180| 120} 60

The results were coded usirg v — 30 andy = % .

a Complete the table forandy.

x | 20|40 15 40| |o
y | 7|10] |105| 6 3

b Calculatego(, SS/y andg(y.

(You may use&x = 287,5x2 = 13 8793y = 75.5,5y2 = 627.25Xxy = 2661.)

¢ Using your answers to calculate the product moment correlation coeffitfer x andy.

d Write down the product moment correlation coefitiforv andm.

e Describe and interpret your product moment cotim@lecoefficient forv andm.

Solution:

a

X |20]40|30| 52 |15|5]80]40]5|0
y|7110] 9 |10.9] 6 |5]10] 9 |6]3

S = 13879~ =5642.1

287x 287
1

_ 75.5%75.5 _
Syy = 627.25- == = = 57.225

287x75.5
Sq' =2661- =494.15
10

cr=___ 29415 49415 506 . =0.870
5642.1x57.225  568.2
dr =0.870

e This is positive correlation that is close to kv increases smincrease:
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Exercise E, Question 8

Question:

Each of 10 cows was given an additixgdvery day for four weeks to see if it would impecheir milk yield §). At the
beginning the average milk yield per day was 4agell The milk yield of each cow was measured orasteday of the
four weeks. The data collected is shown in theetabl

Cow A|B|IC|ID|IE|F|G|H]|IT|J
Additive,x (25gmunits)| 1 | 2| 3| 4|56 | 7|8]9]10
Yield, y (gallons) 4.0(4.214.3]14.5|4.5(4.7|5.2|5.2]5.1|5.1

a Draw a scatter diagram of these data.
b Write down any conclusions you can draw from thegtter diagram.

¢ From the diagram write down, with a reason, theamh of additive that could be given to each cowntximise yield
and minimise cost.

d The product moment correlation coefficient is todalculated for the first seven cows. Write dowrywou think
cows H, | and J are being left out for this caltiola

e Use the value§,, = 28,%,y =0.90857 and‘3<y = 4.8 to calculate the product moment correlatioefficient for the
seven Cows.

f Write down, with a reason, how the product monoemtelation coefficient for all 10 cows would diffsom your
answer tce.

Solution:
a
55
S | H
sl 1% l
5.0 -
W I
= 1
% D E T
o 45 e
= ™
T
> A
P 4.0 .
35
0 2 4 6 8 10 12
Additive (25 gm units)
b

The additive seems to improve milk yield as thdtscaiagram shows positive correlation. Generafiythe additive is
increased so the yield increa:
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There could however be some other reasons for sbhe increase in yield.
¢ Seven units. (The yield levels off at this point.)

d The scatter diagram stops rising after cow se@n (

er=—28 - 48 _59516..=0952

"~ J/28x0.90857 5.0438...

f It would go down as the scatter diagram ceasesédor the last three cows — it goes down forléise two so the
correlation would not be as stro
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Correlation
Exercise E, Question 9

Question:

The following table shows the engine sizg (n cubic centimetres, and the fuel consumptfpnir{ miles per gallon to
the nearest mile, for 10 car models.

c (cm3) | 1000{ 1200] 1400| 1500| 1600f 1800| 2000| 2200| 2500( 3000

fmpg)| 46 | 42 | 43 | 39| 41| 37| 35| 29| 28 | 25

a On graph paper draw a scatter diagram to repréisese¢ data.

b Write down whether the correlation coefficientweénc andf is positive or negative. Give a reason for yolgveer.
The data can be summarised as follows:

Ycf = 626 100%c = 18 2002f = 365

¢ CalculateS

d The product moment correlation coefficient couddfbund by using coding. Suggest suitable co

Solution:

a

a0

45

40

35 *

f (miles per gall)

30

e ! 1 ! ! o

20
500 1000 1500 2000 2500 3000 3500

¢ (cmd)

b The correlation is negative. As the number of go'ss up the petrol consumption goes down. If ¥&s avere moved
to go through the mean point most values woulchltbé second and fourth quadrant.

18200x% 365 _

C &f = 626100~ =-38200
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d S or-S andf - 25 £=10%

is another alternative)
100 ~ 200
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Corrdation
Exercise E, Question 10

Question:

In a study on health, a clinic measured the aggeérs), and the diastolic blood pressudan(mm of mercury), of eigt
patients. The table shows the results.

a(years) | 20135(50]25|60]45|25|70
d(mm) |55|60(80|85]75|85|70|85

a Using the coding = % ang= % -11 calculag, %/y andg(y.

b Using your answers @work out the product moment correlation coeffitif x andy.
¢ Write down the product moment correlation coeffitibetweem andd.

d Interpret your answer ic.

Solution:

a

x |4]7]10[5] 12| 95|14
y|ol1| 56| 4 [6]3]| 6

¥X = 66 %2 = 636 Yy =31 Ty? = 159 Ixy = 288

S = 636- 66;66 =915

Sy = 159~ 31;31 - 38875

Soy=288- 222 = 3225

br=—225 _-_322 _g5407. =0541
J915%x38.875 59.6411..
cr=0.541

d This is a positive correlation that is midway beém 0 and 1. There is some evidence to suggesidizge increases
so does blood pressL
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Regression
Exercise A, Question 1

Question:

An NHS trust has the following data on operations.

Number of operating theatres 5

Number of operations carried out per day | 25

30

35

40

Which is the independent and which is the dependendble’

Solution:
number of operating theatres — independent variable
number of operatior— dependent variak

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\sl 7 a 1.

Pagel of 1

3/21/201.


http://www.kvisoft.com/pdf-merger/

Heinemann Solutionbank: Statistics 1

Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Regression
Exercise A, Question 2

Question:

A park ranger collects data on the number of speafidats in a particular area.

Number of suitable habitats| 10

24

28

Number of species 1

2

3

Which is the independent and which is the dependendble’

Solution:

number of suitable habitats — independent variable

number of specie- dependent variak
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Regression
Exercise A, Question 3

Question:

The equation of a regression line in the fgrma + bx is to be found. Given th&,, = 15,55(y =90,x =3 andy =15
work out the values ca andb.

Solution:

b==—==6

&l 8

a=15-(6x3)==3
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Regression
Exercise A, Question 4

Question:
Givens = 30,§(y =165,x =4 andr =8 find the equation of the regressioam éfy onx.

Solution:

b=1_55
30
a=8—(55%x4)=8-22=-14

Equation isy =-14 + 5.X%
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Regression
Exercise A, Question 5

Question:

The equation of a regression line is to be fourt fllowing summary data is given.

%:40, %:80, X=6 y=12

Find the equation of the regression line in thenfy = a + bx.
Solution:

h=80->
40

a=12-(2x6)=0

Equation isy=2xor y=0+ 2x
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Regression
Exercise A, Question 6

Question:

Data is collected and summarised as follows.
xx=10 ¥x2 = 30 Ty =48 Txy = 140 n=4.
a Work outx,y ,§ andg(y.

b Find the equation of the regression liney onx in the formy = a + bx.

Solution:
ax=29-25
4

y’:

Sy =30- 10210 =30-25=5

Sxy:ZXy_ZXZy

Sy = 140- 2222 = 140 - 120= 20

a=12-(4x25)=12-10=2

Equation isy =2 + 4x
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Regression
Exercise A, Question 7

Question:

For the data in the table:

x12]4|5] 8|10
y|3|7|8]|13|17

a calculateS andey,

b find the equation of the regression liney onx in the formy = a + bx.
Solution:

aXx=29 ¥x2 = 209 Yy =48

x=58 y=96 n=5

X
S = TX2- (Xx)
n
Sy = 209- 22%29 = 509 _ 168.2- 40.8
_ PRINY
Sy TIRy - ==
Sey = 348- 22228 - 348 _ 278.4- 69.6
bx=22=58 y=%8-95¢
5 5
b=596_1 70(58823)

N

0.

[oe]

a=y -bx = 9.6 (1.7058823 5.8) = -0.29(41173)

Equation isy =-0.294 + 1.7%

© Pearson Education Ltd 2C
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Regression
Exercise A, Question 8

Question:

A field was divided into 12 plots of equal areackalot was fertilised with a different amount eftilizer (). The yielc
of grain @) was measured for each plot. Find the equatighefegression line @f onh in the formg = a + bh given
the following summary data.

Th=22.09 £g=49.7 $h?=45.04 3g?=244.83 *hg=97.778 n=12

Solution:
Sy = 45.04- %222'09 = 45.04 — 40.66(4008} 4.37(5992)
Sig = 97.778 %249'7 = 97.778 - 91.48(94163 6.28(8583)
R =2299_ 1 84(08333) g =227 = 4.14(16666)
12 12
= 5:288583_ 1 43(70647)
4.375992

a=4.1416666 — (1.4370647 x 1.8408333) = 1.49(627)

Equationis. g=1.50+ 1.44h
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Exercise A, Question 9

Question:

Pagel of 1

An accountant monitors the number of items prodysdnonth by a compang)(together with the total production
costs p). The table shows these data.

Number of items, n, (1000s)

21

39

48

24

72

75

15

35

62

81

12

56

Production costs, p, (£1000s)

40

58

67

45

89

96

37

53

83

102

35

75

(You may use&n = 540

a CalculateSnn and%p.

b Find the equation of the regression linegp onn in the formp =a + bn.

Solution:

a) =n = 540xn? = 307865p = 780%np = 41444

_ _ 540x540
Shn = 30786~ >———

_ _ 540x 780
Snp = 41444 >
b) n=45 p =65

b=23%_0.97(81066)
6486

a=65 - (0.9781066 x 45) = 65 — 44.0148 = 20.98(52)

Equation is: y = 20.98 + 0.978x

© Pearson Education Ltd 2C
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Question:

Pagel of 1

The relationship between the number of coats aft@plied to a boat and the resulting weathestaste was tested
a laboratory. The data collected are shown indbéet

Coats of paint &) 112]3

4

Protection (years) {) [ 1.4]12.9]|4.1

5.8

7.2

a CalculateS andg(y.

b Find the equation of the regression liney onx in the formy = a + bx.

Solution:

a)Ix = 153x? =553y = 21.45xy=78.7n=5

2

_e2_ (2%
S =ZX B
S =55 15;15:_0
_ PRINY
15%x21.4

Sy =78.7- 5 =78.7-64.2=14.5

b
x=3 y=428
b=145_145

10
a=4.28-(1.45x3)=4.28 - 4.35=-0.07

Equation isy == 0.07 + 1.4%
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Regression
Exercise B, Question 1

Question:

Given that the coding = x + 2 andg =y — 3 has been used to get the regression equatianp= 5 find the equation of
the regression line ¢y onx in the formy =a + bx.

Solution:
x+2)+§¢-3)=5
x+y-1=5
y=6-X
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Regression
Exercise B, Question 2

Question:

Given the coding =p — 10 andy =s - 100 and the regression equationy + 2 work out the equation of the regres:
line ofsonp.

Solution:
p-10=s-100+ 2
s=p+88

© Pearson Education Ltd 2C
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Regression
Exercise B, Question 3

Question:

Given that the coding = g ano= % -2 has been used to gettiression equatidn= 6 — 4 find the equation of the
regression line cy onx.

Solution:

Y _o-p _4(5)

4 3

3y — 24 = 72 — 186 (multiply through by 12)
3y=96—16<soy=32-1—;x
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Exercise B, Question 4

Question:
The regression line afonsis found by using the coding=s- 5 andy =t - 10.
The regression equationpbnxisy =14 + X.

Work out the regression line t ons.

Solution:
t-10=14+ 3(s-5)
t=24+3%-15
t=9+3s
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Exercise B, Question 5

Question:
A regression line of ond is worked out using the coding- % aned %
a Givena(y =120,S, = 240, the mean ofx) is 5 and the mean gfy) is 6, calculate the regression lineyanx.

b Find the regression line d onc.

Solution:
b=2-05
240

a=6-05x5=35
y=3.5+0.5x

d _ c .
b - 3.5+0.5% > (multiply by 10)

d=35+25c

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\sl 7 b 5.t 3/21/201.



Heinemann Solutionbank: Statistics 1

Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Regression
Exercise B, Question 6

Question:

Pagel of 1

Some data on heightk)(and weightsw) were collected. The results were coded sucmthari;—8 andy = % .The code

results are shown in the table.
x|1|5 |10]|16]17

y19112]116]21|23

a Calculateg(y andS, and use them to find the equation of the regradsie ofy onx.

b Find the equation of the regression linew onh.
Solution:
axx=493x2 = 671y = 813xy = 956

Sey = 956~ 2222 = 956 - 793.8- 162.2

2
X
S = 671- @ =671- 24T01 = 671 480.2= 190.8

y =162 x=9.8

b=2622_pg5 .. .
190.8

a=16.2-(0.85x9.8)=16.2—8.33 ..... = 7.87

Equation ofy onx is:y = 7.87 + 0.85x
b % =7.87+ 0.85(L28) (multiply by 5)
w = 39.35 + 2.125(- 8)
w=39.35+2126- 17

w=22.35+ 2.125h
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Exercise C, Question 1

Question:

Given the regression liry = 24— 3x find the value oy whenx is 6

Solution:
y=24- (3 x6)=¢

© Pearson Education Ltd 2C
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Exercise C, Question 2

Question:
The regression line for the weight)(in grams on the volume)(in cn? for a sample of small marblesvis= 300 + 12.

Calculate the weight when the volume is 73.
Solution:

w =300+ (12 x 7) = 384

Weight is384 gram:
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Regression
Exercise C, Question 3

Question:
a State what is meant by extrapolation.

b State what is meant by interpolati

Solution:
a Extrapolation means using the regression linestionate outside the range of the data collectezhritbe unreliable.

b Interpolation means using the regression linestomate within the range of the data collectedk ltsually reasonably
reliable
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Exercise C, Question 4

Question:

12 children between the ages ¢f five and 11 years were asked how much poclatay {) they were given each
week. The equation for the regression ling ohx was found to bg = 2x — 8.

a Use the equation to estimate the amount of morssywan year old would get. State, with a reasomthér or not this
is a reliable estimate.

b One of the children suggested that this equatiostiine wrong since it showed that a three yeawolald get a
negative amount of pocket money. Explain why tlais happene

Solution:
ay=(2x7)-8=6

A 7 year old would ge£6.00. This is a reasonable estimate as 7 years ismiitiei range of ages asked. It is
interpolation.

b This would involve extrapolation, which may notrediable. Three years old is outside the rangaget asked. A
three year old is probably not given pocket ma

© Pearson Education Ltd 2C
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Regression
Exercise C, Question 5

Question:

The pulse rateg/) of 10 people were measured after doing diffeeendunts of exercise)for between two and 10
minutes. The regression equation 0.75 + 72 refers to these data. The equation seemgytgest that someone doing
30 minutes of exercise would have a pulse rateld.Btate whether or not this is sensible. Giveagon for your
answel

Solution:

This is not a sensible estimate since the dataaell only covers 2 to 10 minutes. The answer i9&dlves
extrapolation. In fact the pulse rate can not késipg. 30 minutes is a long way outside the linoitshe date
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file://C:\Users\Buba\kaz\ouba\sl 7 c¢ 5.t 3/21/201.



Heinemann Solutionbank: Statistics 1 Pagel of 1

Solutionbank S1

Edexcel AS and A Level Modular Mathematics
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Exercise C, Question 6

Question:

Over a period of time the saleg) {n thousands, of 10 similar text books and theam, ) in £ thousands, spent on
advertising each book were recorded. The greatestiat spent on advertising was £4.4 thousand, lentbaist amount
was £0.75 thousand.

An equation of the regression line fponx was worked out for the data.
The equation wag= 0.93 + 1.X.

a Use the equation to estimate the sales of a teokt i the amount spent on advertising is to beas&2.65 thousand.
State, with a reason, whether or not this is apédi estimate.

b Use the equation to estimate the sales of the lfdb& amount to be spent on advertising is £8@8ate, with a
reason, whether or not this is a reliable estimate.

¢ Explain what the value 1.1 tells you about thatiehship between the sales of books and the ansmemt on
advertising.

d Interpret the meaning of the figure 0.

Solution:

ay=0.93 + (1.1 x 2.65) 3.845 thousands. This is reasonably reliable since £té8sand is within the range of the
collected data. It involves interpolation.

by=0.93 + (1.1 x 8) = 9.73 thousands. This mayHreliable since £8 thousand is outside the rangkeoflata
collected. It involves extrapolation.

¢ 1.1 thousand is the number of extra books sol@déch £1 thousand spent on advertising.

d 0.93 thousand is the number of books likely t@die if there is no money spent on advertisingsTi&ionly just
outside the range of values so it is a reasonaliptie estimat:
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Exercise C, Question 7

Question:

Research was done to see if there is a relatiotsipeen finger dexterity and the ability to do kvon a production
line. The data is shown in the table.

Dexterity Score(x)|2.5|3 |35|4 |5 |5 |55]|65(|7 |8
Productivity (y) 80 | 130]100]220] 190| 210| 270| 290 350| 400

The equation of the regression line for these tatas —59 + 5%

a Use the equation to estimate the productivityamheone with a dexterity of 6.

b State the contextual meaning of the figure 57.

c State, giving in each case a reason, whethertat would be reasonable to use this equation tckwat the
productivity of someone with dexterity of:

i2 ii 14.

Solution:

ay=-59 + (57 x 6) = 283

b 57 is the gradient. For every one rise in the eléyt production rises by 57.

ci) 2 may be a little unreliable since it lies justside the values in the table. It would involveragblation.

ii) 14 could be very unreliable as it lies well ousitie range of the values in the table. It wouldive extrapolatior
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Exercise C, Question 8

Question:

A regression line of = 5 + X is found using 10 data sets. Another piece of datacorded which when put on a scatter
diagram with the original data proves to be webwabthe regression line for all the other data.t&liown whether or
not the regression equation would change if tresg@iof data were included in the calcula

Solution:
The equation of the regression line would change. line is likely to tilt
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Exercise D, Question 1

Question:

A metal rod was found to increase in length asais Wweated. The temperatuteand the increase in lengthnim) were
measured at intervals between 30°C and 400°C degFée regression line bbnt was found to bé= 0.009 - 0.25.

a Find the increase in length for a temperature08Fg.
b Find the increase in length for a temperature36FgE.

¢ Write down, with reasons, why the answea might be reliable and the ansvb unreliable

Solution:

al =(0.009 x 300) - 0.25. 245mm

b1 =(0.009 x 530) — 0.25. £52mm

c ais likely to be a reasonable estimate sinaavitlives interpolation. 300°C is within the rangetod data covered.

b involves extrapolation so is likely to be unrbla 530°C is outside the range of the data uskd.rietal might well
melt before this temperature is reacl
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Exercise D, Question 2

Question:
Two variables andt are thought to be connected by a law of the forma + bs, wherea andb are constants.

a Use the summary data:

2s=553 2t =549 xst =31 185 n=12 5 =46.0833
t =45.75 Sss = 6193

to work out the regression line bbns.

b Find the value ot whens is 5(
Solution:

aSy = 31185 %’ = 31185- 25299.75= 5885.25

= 5885.25_ ) 959(3067)
6193

a=45.75 - (0.950... x 46.083)

a=45.75 - 43.792(988)

a=1.957

t=1.96 +0.95

bt=1.96 + (0.95 x 50)
t=49.4¢
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Exercise D, Question 3

Question:

A biologist recorded the breadth¢m) and the lengthy(cm) of 12 beech leaves. The data collected caubmnarised
as follows.

¥x2 = 97.73 Xx=33.1 Yy =66.8 Xxy = 195.94

a Calculate%x and§<y.

b Find the equation of the regression ling/ai x in the formy = a + bx.
c Predict the length of a beech leaf that has adiineat 3.0 crr

Solution:

a Sy = 97.73- 33%331 = 97.73- 91.30= 6.43

Sy = 195.94- 22808 - 195 94 184.26= 11.68
12

33.1 66.8
x=222=27¢ = 222 =557
b 12 Y=
b=1168_4 g5
6.43

a=5.57-(1.82x2.76) =557 -5.02=0.55
Equation isy = 0.55 + 1.82x
c length = 0.55 + (1.82 x 3)6.01 cm
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Exercise D, Question 4

Question:

Energy consumption is claimed to be a good predaft&Gross National Product. An economist recorihedenergy consumptiomn)(
and the Gross National Produg} for eight countries. The data are shown in tideta

Energy Consumptionx |3.4]7.7]112.00 75 | 58 | 67 | 113| 131
Gross National Product y | 55(240] 390|110011390{1330/ 1400{ 1900

a Calculates(y ands,,.

b Find the equation of the regression ling/ @ x in the formy = a + bx.

¢ Estimate the Gross National Product of a couhiay has an energy consumption of 100.
d Estimate the energy consumption of a countryhhata Gross National Product of 3500.

e Comment on the reliability of your answerd.

Solution:

a

%2 = 43622.85 X =467.1 Xy =7805 Xy = 666045
S = 43622.85- %‘167'1 = 43622.85- 27272.80... = 16350.048...

Sy = 666045 %”805 = 666045~ 455714.43= 210330.56...

b x =58.3875 y =975.625

b=—"——"=12.864.....
16350.04..

a=975.625 - (12.86... x 58.3875) = 975.625 — 7513809 224.515... ...
Equation isy = 224.52 + 12.86x

¢ Gross National product = 224.515.. + (12.86... x)100510.5

d 3500 = 224.515... + 12.864..

12.864.x = 3500 — 224.515...

_ 3275.48..

= =254.6
12.864..

Energy consumption 254.6
e This answer is likely to be unreliable as it inxed extrapolation. 3500 is well outside the linotshe data set use
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Question:

Pagel of 1

In an environmental survey on the survival of mansntize tail length (cm) and body lengtim (cm) of a random

sample of six small mammals of the same species measured.

These data are coded such bhatg wad - 2.

The data from the coded records are summariseavbelo

Yy =135 ¥x =255 Txy = 84.25

a Find the equation of the regression lingg@in x in the formy =ax + b.

b Hence find the equation of the regression lineafm.
c Predict the tail length of a mammal that has aybdedgth of 10 cn

Solution:

a Sy =84.25- 22135 _ g4 55 57.375= 26.875
6

X =425 y =225

_ 26.875_
59.88

a=2.25-(0.4488... x 4.25) =2.25 - 1.9074 = 0.3425

Equation isy = 0.343 + 0.449x

b t-2=0.343.+ 0.448.@)

t=2.343 + 0.224m
c tail length = 2.343 + (0.224 x 10)4.58 cm
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Exercise D, Question 6

Question:

A health clinic counted the number of breaths pignute ¢) and the number of pulse begt fer minute for 10 people
doing various activities. The data are shown int#inte.

The data are coded such that " _210 &ndp_Tso

x[315]15]7]8]9]9]10]12|13
y |4]19]10|{11]17|15]17]19|22|27

(You may us&x = 813x2 = 7473y = 151%y? = 2695%xy = 1413.)

a CaIcuIatea(y ands,,.

b Find the equation of the regression ling/@i x in the formy = a + bx.
¢ Find the equation of the regression linegamr.
d Estimate the number of pulse beats per minutesdoreone who is taking 22 breaths per minute.

e Comment on the reliability of your answere.

Solution:

a
Xx=81 Yy =151 X2 = 747 Txy = 1413 X =81 y =151

81x81
10

=747-656.1=90.9

S =747~

Sy = 1413- 22100 = 1413-1223.1- 189.9

bb=299_5080. ..
90.9

x=81 y=15.1
a=15.1-(2.089... x 8.1) = 15.1 - 16.9217.... = -1.82

Equation isy = -1.82 + 2.09

c p_TSO =-1.82+ 2.09(r ‘210) (multiply by 2)

p-50=-3.64+2.09-20.9
p=25.46 + 2.0

d Pulse Beats = 25.46 + (2.09 x 2271.44
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Exercise D, Question 7

Question:

A farm food supplier monitors the number of hengtkg) against the weekly consumption of hen fop#d) for a
sample of 10 small holders. He records the dataxamlds out the regression line fponx to bey = 0.16 + 0.79.

a Write down a practical interpretation of the figud.79.
b Estimate the amount of food that is likely to leeded by a small holder who has 30 hens.

c If food costs£12 for a 10 kg bag estimate the weekly cost ofife80 hen:

Solution:

a0.79 kg isthe average amount of food consumed in 1 week by 1 hen.
by=0.16 + 0.79 x 30 23.86 kg

c Cost = (0.16 + 0.79 x 5£12 =£475.92
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Regression
Exercise D, Question 8

Question:

Water voles are becoming very rare; they are afteriused with water rats. A naturalist society dedito record
details of the water voles in their area. The membeeasured the weighf) (to the nearest 10 grams, and the body
length &) to the nearest millimetre, of eight active healfater voles. The data they collected are in difoéet

Body Length (x) mm|140| 150} 170]180]180|200{220]|220
Weight (y) grams 150]180]190]220]240[290| 300|310

a Draw a scatter diagram of these data.
b Give a reason to support the calculation of agggjon line for these data.

¢ Use the coding= 1—)(0 and = 1—38 to work out the regressioa difw onl.

d Find the equation of the regression lineyfanx.
e Draw the regression line on the scatter diagram.

f Use your regression line to calculate an estirfaatéhe weight of a water vole that has a body tbraf 210 mm. Write
down, with a reason, whether or not this is a bdiaestimate.

The members of the society remove any water vbkeisseem unhealthy from the river and take themdate until the
are fit to be returned.

They find three water voles on one stretch of rivaich have the following measurements.
A: Weight 235 gm and body length 180 mm
B: Weight 180 gm and body length 200 mm
C: Weight 195 gm and body length 220 mm

g Write down, with a reason, which of these watdesavere removed from the riv

Solution:
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a&e Body length {mm)

b There appears to be a linear relationship betweebody length and body weight.

c
I 14 15 17 18 18 20 22 22

w 15 18 19 22 24 29 30 31

312 =2726 >l =146 >w =188 >lw = 3553
[ =18.25 w =235
S = 2726- 146;146 = 2726- 2664.5= 61.5

146x 188

Sw = 3553- = 3553-3431= 122

b=2122 - 1.0837... ...
61.5

a=23.5-(1.9837 ... x 18.25) = 23.5 - 36.2032.. =~ £2.70...

Equation isw =-12.7 + 1.9B

l == i i

d 10 12.7+ (1.98>< 10) (multiply through by 10)
y=-127 + 1.9%

e See diagram

f Tail length = — 127 + 1.98 x 210288.8mm
This is a reliable estimate since it involves iptdation. 210 is within the range of the data.

g B and C are both underweight so were probably vehdrom the river. A is slightly overweight so wa®bably left
in the river
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Regression
Exercise D, Question 9

Question:

A mail order company pays for postage of its ggoaltly by destination and partly by total weighhseut on a
particular day. The number of items sent out aeddital weights were recorded over a seven dapgefihe data are
shown in the table.

Number of items(n)|] 10 | 13 | 22 | 15| 24 | 16 | 19
Weight in kg (w) 2800 3600(6000] 3600]5200{ 44005200

a Use the coding =n - 10 andy = %) to work ou§, andS.

b Work out the equation of the regression lineyfon x.
¢ Work out the equation of the regression lineviarnn.
d Use your regression equation to estimate the weigh0 items.

e State why it would be unwise to use the regressoration to estimate the weight of 100 ite

Solution:

a

Coded numbex 0312 514 6 9

Coded weighy 7915 9 13 11 13

¥x =49 ¥x2 = 491 Ty =77 Xy = 617

Sy =617~ 49; T 617-539=78

S = 491- g = 491- 343= 148
by=11 x=7
b='% =0.5270.. .....
148
a=11-(0.5270.... x 7) =11 - 3.6891....... = 7.3108.....

Equation isy = 7.31 + 0.53 x (to two decimal places)

c 4—”50 =7.31+0.5270 - 10) (multiply by 400)

w = 2924 + 210.8( - 10)
W= 2924 + 210.8 - 2108

Equation is: w= 816 + 211n
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dw=2816 + 211 x 20 5036
e Thisisfar outside the range of values. Thisis extrapolation.
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Discrete random variables
Exercise A, Question 1

Question:

Write down whether or not each of the followingigliscrete random variable.
Give a reason for your answer.

a The average lifetime of a battery.

b The number of days in a week.

¢ The number of moves it takes to complete a ganoheds

Solution:

i) Thisisnot a discrete random variable. Time is a continuaurgable.

ii) Thisisnot a discrete random variable. It is always 7, scsdus vary

i) This is a discrete random variable. It is always a wholmber but it does vai
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Discrete random variables
Exercise A, Question 2

Question:

A fair die is thrown four times and the numberiofds it falls with a 6 on the to}y, is noted. Write down all the
possible values cy.

Solution:

y:01234
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Discrete random variables
Exercise A, Question 3

Question:

A bag contains two discs with the number 2 on tlageh two discs with the number 3 on them. A disdr&wvn at
random from the bag and the number noted. Theislisturned to the bag. A second disc is then difaem the bag
and the number noted.

a Write down the sample space.
The discrete random variab¥eis the sum of the two numbers.
b Write down the probability distribution fot.

¢ Write down the probability function fcX.

Solution:

aS=(22),(23),(3,2),(33)

b
X 4 5 6
PX=x| 1 | 1|1
4 2 4
L x=ap,
cPX=x) =17
> x=5.
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Discrete random variables

Exercise A, Question 4

Question:

A discrete random variabh¢ has the following probability distribution:

X 1 2

3

4

PX=x)[1 |1
3 |3

k

1
4

Find the value ok.

Solution:

1

:]_—E:
12 12

© Pearson Education Ltd 2C
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Discrete random variables
Exercise A, Question 5

Question:

The random variabl¥ has a probability function
PX =x) =kx x=1,2,3,4.

Show thak = 1 .
10

Solution:

X 1l 2]3]4
POX = x) |k [ 2k [3k |4k

k+2k+3k+4k=1

10k=1

© Pearson Education Ltd 2C
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Discrete random variables
Exercise A, Question 6

Question:
The random variabl¥ has the probability function

_1 —_
P =x) =1 x=1,2, 3 4,5.

Construct a table giving the probability distritmutiof X.

Solution:

X 1| 2 3 4 5

PX=x)lol L |1 |[3] 2
10 5 10 5

© Pearson Education Ltd 2C
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Discrete random variables
Exercise A, Question 7

Question:
The random variabl¥ has a probability function

oy kx x=1,3
P(X_X)_{k(x—l) x=24

wherek is a constant.
a Find the value ok.

b Construct a table giving the probability distrilomt of X.

Solution:

a
X 112|134

PX =x) [k [k [3k [3k

Using the fact that the probabilities add up to 1:

k+k+3k+3k=1

8k=1
k=1
8
b
X 112 3] 4
PX=x)| L | L] 3|3
8 8 8 8

© Pearson Education Ltd 2C
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Discrete random variables
Exercise A, Question 8

Question:

The discrete random variab¥ehas a probability function
0.1 x=-2,-1

P(X:X): ﬁ x=0,1
0.2 x=2

a Find the value of.

b Construct a table giving the probability distriloumt of X.

Solution:

X -2[-1]o0]1] 2
P(X =x)[0.1{0.1]5 |5 [0.2

The probabilities add up to 1.

0.1+0.1+8+4+02=1

24=1-04
=03

b

X -2]1-1]0|1]|2

P(X =x)[0.1]0.1{0.3]0.3{0.2

© Pearson Education Ltd 2C
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Discrete random variables
Exercise A, Question 9

Question:

A discrete random variable has the probabilityriistion shown in the table below.

X 0 112
PX=x)|1_ 1
( ) ,-alal;+a

Find the value oa.
Solution:

1 a+a+rl+a=1
4 2

a:l—é:
4

INJI
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Discrete random variables
Exercise B, Question 1

Question:

A discrete random variabl¢ has probability distribution

X o1 ]2 |3 |4 |5
P(X =x)]|0.1]0.1]0.3]|0.3]0.1{0.1

a Find the probability thaX < 3.
b Find the probability thax > 3.

¢ Find the probability that 1 X < 4.

Solution:
aPX<3)=P0)+P1)+P(2)=0.1+0.1+0.85
bPX>3)=P(4)+P(5)=0.1+0.162
cP(1<X<4)=P(2)+P(3)=0.3+0.306
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Discrete random variables
Exercise B, Question 2

Question:

A discrete random variabl¢ has probability distribution

X 0 1 2 3
PXx=x{t ([ |L [L
8 4 2 8
Find
aP(1l<X<3), bPX<2).
Solution:
1 5

a P(1<Xs3)=P(2)+P(3):%+§=_

b P(X<2)=P(O)+P(1)=%+Z=_

© Pearson Education Ltd 2C
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Discrete random variables
Exercise B, Question 3

Question:

A discrete random variabh¢ has a probability distribution

X 11213 |4 |5 |6
P(X=x)|0.1|0.1{0.15|0.25([0.3| 0.1

a Draw up a table to show the cumulative distribwfionction Fg).

b Write down F(5). ¢ Write down F(2.2).
Solution:

a

X 112 3] 4|5]|6
F(x[0.1]0.2/0.35]0.60{0.9]|1

b F(5) =0.9
cF(2.2) =02
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Discrete random variables
Exercise B, Question 4

Question:

A discrete random variable has a cumulative distidim function FX) given in the table.

x |o]1 [2 |3 |4 |5 |6
Fx)[0]0.1]0.2|0.45| 0.5 0.9|1

a Draw up a table to show the probability distribatX.
b Write down PK<5). cFind P(2<X<5).

Solution:

a

X 1 {213 |4 |5 |6
P(X =x)|0.1]0.1[0.25[0.05[0.40.1

b PX<5)=0.5
CP(2<X<5)=0.1+0.25+0.05=(

© Pearson Education Ltd 2C
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Discrete random variables
Exercise B, Question 5

Question:

5 The random variabl¥ has a probability function

o (kx x=135
P(X_X)_{k(x—l) X=2,4,6

wherek is a constant.

a Find the value of.

b Draw a table giving the probability distributiof .
¢ Find P(2< X < 5).

d Find F(4).

e Find F(1.6)

Solution:

a

PX =x) |k [k [3k [3k |5k [5k

k+k+3k+3k+5k+5=1

k=1
18

b

X 1 2 3 4 5 6

PX=x|L |L [ [ |2 |2
18 |18 [6 |6 |18 |18

cP(25X<5):P(2)+P(3)+P(4)=1—18+%+%=%

d Remember F means the cumulative function

F4)=1-(P(6)+P(5))=1- (1_58 +l_58) - %Org

(This could also be done by adding P(1) P(2) P(8)R(4).)
e 1.6 lies below 2 but above 1. Because thisdiser ete random variable F(1.6) is the same as F(1) Wrﬁel%i

© Pearson Education Ltd 2C
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Discrete random variables
Exercise B, Question 6

Question:

The discrete random variab¥ehas the probability function

01 x=-2,-1
P(X:X): o X

0.3 x

=0,1
=2

a Find the value o

b Draw a table giving the probability distributiofX.

¢ Write down the value of F(O..

Solution:
a
X -2|-110]1| 2
P(X=x)]0.1/0.1|a |a |0.3
0.1+0.1+a+a+0.2 =1

20 =0.6

o =0.3
b

x|-21-1| O 112

P(X =x)|0.1]0.1]0.25{0.25(0.3

CF(0.3)=F(0)=0.1+0.1+0.25=0

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\sl 8 b 6.f

Pagel of 1

3/21/201:



Heinemann Solutionbank: Statistics 1 Pagel of 1

Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Discrete random variables
Exercise B, Question 7

Question:

The discrete random variab¥ehas a cumulative distribution functiondr@efined by

0 x=0
FOq) = 1% x=12345
1 x>5
aFind PK < 4).

b Show that PX = 4) is%.

¢ Find the probability distribution fcX.

Solution:

W] N
o~ W
o|loa] b

P(X=Xx)

olNv| -
olrIN
ol W
olr| b
o] ol
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Discrete random variables
Exercise B, Question 8

Question:

0 x=0
2
The discrete random variab¥ehas a cumulative distribution functiondr¢lefined byF(x) = % x=1,2and3

1 X>3
a Find the value ok.

b Find the probability distribution fcX.

Solution:

(x+k)? _
16

a iwhenx =3

2
@+* _,
16

(3+k)2=16
3+k=%4

k =1 (negative probabilities do not exist)

b
X 1 2
FOl4 |2 |1
16 16

So Probability distribution is

X 3
PX=x)| 4|5 | L
16

16 | 16

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\sl 8 b 8.t 3/21/201:



Heinemann Solutionbank: Statistics 1 Pagel of 1

Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Discrete random variables
Exercise C, Question 1

Question:

Find E(X) and EK?) for the following distributions o.

P(X =x)|0.3{0.3[0.2]0.2

P(X =x)|0.1]0.4[0.1|0.4

Solution:
aEX)=(2x0.3)+(4x0.3)+(6x0.2)+(8x0.2)
=0.6+1.2+1.2+1.6=46
E(X?) = (4% 0.3)+ (16 x 0.3)+ (36 % 0.2) + (64 % 0.2)
=1.2+4.8+7.2+12.8=26
b E(X) = (1x0.1)+ (2% 0.4)+(3x0.1)+ (4 x 0.4)
=0.1+0.8+0.3+1.6=28
E(X?) = (1% 0.1)+ (4x 0.4)+ (9% 0.1)+ (16x 0.4)
=0.1+1.6+0.9+6.4=9
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Discrete random variables
Exercise C, Question 2

Question:

A biased die has the probability distribution

X 112 |3 |4 |5 |6
P(X =x)[0.1]0.1{0.1]0.2/0.4]{0.1

Find EXX) and EX?).

Solution:

EX)=(1x0.1)+(2x0.1)+(3x0.1)+(4x0.2)+(5x0.4)+(6x0.1)
=0.1+0.2+0.3+0.8+2.0+0.6=4

E(X?) = (1x0.1)+ (4% 0.1)+ (9% 0.1)+ (16 x 0.2) + (25% 0.4)+ (36 x 0.1)
=0.1+0.4+0.9+3.2+10+3.6=182
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Discrete random variables
Exercise C, Question 3

Question:
The random variabl¥ has a probability function
1

PX=x)=1x
0 all other values

x=2,3,6

a Construct a table giving the probability distrilout of X.
b Work out EK) and E{?3).

c State with a reason whether or notX))? = E(X?).

Solution:

a

X 2| 3| 6

EEEE

b

E(X)=(2x%)+(3x%)+(6x%)
=1+1+1=3

= (03 (p+2) ()
=2+3+6=11

c
(E(X))?=3x3=9

E(X®) =11

Therefore (EX))2 does not equal X?)

© Pearson Education Ltd 2C
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Discrete random variables
Exercise C, Question 4

Question:
Two coins are tossed 50 times. The number of hisautsted each time.

a Construct a probability distribution table for thember of heads when the two coins are tossed assaming that
the two coins are unbiased.

b Work out how many times you would expect to get 0r 2 heads.

The following table shows the actual results.

Number of heads (h)|0] 1] 2
Frequency (f) 7122|121

c State whether or not the actual frequencies obtbaupport the statement that the coins are urthi@ee a reason fc
your answe

Solution:

a

Number of headshf|0O |1 |2
PH =h) 0.25/0.5]0.25
b

0.25x50=12.5
0.5x50=25
We would expect to gdthead 25 times and0 or 2 heads 12.5 times each.

¢ The coins would appear to be biased. There wetedamany times when 2 heads appeared and noghnelen 0
heads appeare
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Discrete random variables
Exercise C, Question 5

Question:

The random variabl¥ has the following probability distribution.

X 1 |2]3|a |5
P(X =x)[0.1]a |b[0.2]0.1

Given EX) = 2.9 find the value ca and the value cb.

Solution:

X 1 |2]3|a |5
PX=x]0.1a|b]0.2[0.1

The probabilities add up to 1 so
0.l+a+b+02+0.1=1
a+b=0.6 1)

and

29=(1x0.1)+(2%) + (3 xb) + (4x0.2) + (5 x0.1)
29=01+2+3b+0.8+0.5
2a+3b=15 (2

multiply (1) by (2)

2a+20=1.2 (3)

(2) minus(3)

b=0.3

sofrom32+0.6=1.2

a=03
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Discrete random variables
Exercise C, Question 6

Question:

A fair spinner with equal sections numbered 1 ts thrown 500 times. Work out how many times it benexpected to
land on &

Solution:

X 112 |3 |4 |5
P(X=x)|0.2]0.2{0.2]0.2|0.2

0.2 x 500 = 100
We can expect it to land on 3 100 tin

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\sl 8 c 6.t 3/21/201:



Heinemann Solutionbank: Statistics 1 Pagel of 1

Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Discrete random variables
Exercise D, Question 1

Question:
For the following probability distribution
X -1 |0 1 2

P(X =x)

gk | W

N
5 |s |5 |5

a write down EK).

b find Var(X).

Solution:
a By symmetry EX) = 1
b Var X = E(X?) - (E(X))?

E(Xz):%+0+ =3

gl

+4,
5

ull©

(EX)?=12=1
VarX=3-1=2
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Discrete random variables
Exercise D, Question 2

Question:

Find the expectation and variance of each of theviing distributions ofX.

a
X 1 2 3
PX=x)[1 |1 |1
3 2 6
b
X -1 |0 1
Px=x)|1 |1 |1
4 2 4
C
X -2 |-1 |1 2
PX=x)|1 |1 (1 |1
3 3 6 6
Solution:

aMean:E(X):(1x1)+(2x1)+(3x—):1+1+1:1§
3 2 32T

E(Xz):%+2+%:3—

(e AN

2
Varx=3g_(1§) _ 138 121 _17

36 36 36

1

b Mean=E(X) = (—1>< Z) + (Ox %) + (1>< %) =0 (or by symmetry = 0)

E(XZ):(lx%)+(Ox%)+(1x%):%

var X=+-0=1
2 2

c Mean=E(X)=(—2x%)+(—1x%)+(1x%)+(2x%):—%

2
Var X = 21 - (—1) = 21
2 2 4
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Discrete random variables
Exercise D, Question 3

Question:

Given thaltY is the score when a single unbiased die is rofled,E(Y) and VarY).

Solution:

y 1 2 3 4 5 6

PY=y) [t |1 |r [z |1 |2
6 6 6 6 6 6

2
Var x:151—(31) -t
s \°2
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Discrete random variables
Exercise D, Question 4

Question:

Two fair cubical dice are rolled argis the sum of their scores.

a Find the distribution o$.

b Find EQ).

¢ Find Vars).

Solution:

a

+11|2|3|4 |5 |6

1(2|13|4]|5 |6 |7

2|3|4]|5(6 |7 |8

3|4|5|6|7 |8 |9

415161718 |9 |10

516|789 |10|11

6|718]9]10|11|12

S 2 3 4 S 6 7 8 9 10 |11 |12

PS=9 |1 [2 |2 |2 |2 [&8 |52 |24 |2 (2 [|L
36 36 36 36 36 36 36 36 36 36 36

2+6+12+20+30+42+40+36+30+22+12

b ES) =
©) n
c E(SZ) _ 4+18+48+100+ 180+ 294+ 320+ 324+ 300+ 242+ 144
36
=542
6

VarS=542 - 72 =52
6 6
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Discrete random variables
Exercise D, Question 5

Question:

Two fair tetrahedral (four-sided) dice are rolledi® is the difference between their scores.

a Find the distribution ob and show tha(D = 3) = % .

b Find ED).
¢ Find VarD).
Solution:
a

Diff. |1]|2]|3]4

1 01112]3

2 11012

3 2]1110]1

4 312|110

d 0 1 2 3
PO=d)[t |3 |1 (1L

4 8 4 8

From Distribution Table it can be seen th@ = 3) = %

[

b E(D)=0+§+—+§=11
8 2 4

[ee]

CEDY=0+3+1+11 =01
8 8 2

2
Sl (12) =1
VarD—22 (14) %

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\sl 8 d 5.t

Pagel of 1

3/21/201.



Heinemann Solutionbank: Statistics 1 Pagel of 1

Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Discrete random variables
Exercise D, Question 6

Question:

A fair coin is tossed repeatedly until a head appeathree tosses have been made. The randonblegFieepresents
the number of tosses of the coin.

a Show that the distribution dfis
t 1 2 3

P(T = 1)

ER E
2 |4 |

b Find the expectation and varianceT.

Solution:

aP(H):%

PUW=%X%:

I

P(TTH) =

X

X
N
]
|-

N |-
N |-

[N

P(TTT) = s

PT=1)=

N~

P(T=2)=

INJI

PT=3)=

EN

1 1 1 3
E =1Ix=+2x=+3x==1—
b E(T) 2 4 4 4

2
1 1 1 3 11
= —+ —+ = - — ==
Var(T) 1><2 4><4 9><4 (14) 6
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Discrete random variables
Exercise D, Question 7

Question:

The random variabl¥ has the following distribution:

X 1123
PX=x)|la|b|a

wherea andb are constants.
a Write down EK).

b Given that VaiX) = 0.75, find the values @ andb.

Solution:
a E(X) = 2 by symmetry
b>px)=2a+b=1 (1)

var(X) =EX?) - (E(X))?
=10a+4b- 22
=10a+ap-4=2 @)

10a+4b=4% from (2)

8a+4b=4 from(1)x4

2a :E
4

o 9
1
NP P P olw
|
N
blwm
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Discrete random variables
Exercise E, Question 1

Question:

E(X) = 4, VarX) = 10

Find

a E(2X),

b Var (2X).

Solution:

Remember mean is K and variance is VaX.
aE(2X)=2EX)=2x4=8

b Var (2X) = 22 Var X = 4 x 10 =40
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file://C:\Users\Buba\kaz\ouba\sl 8 e 1. 3/21/201.



Heinemann Solutionbank: Statistics 1

Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Discrete random variables
Exercise E, Question 2

Question:

EX)=2,VarK) =6

Find

a E(3X),

b E(3X + 1),

CEX-1),

d E(4 - ),

e Var (3X),

f Var (3X + 1),

gVar (X-1).

Solution:

aE(@X)=3EKX)=3x2=6
bE(BRX+1)=3EK) +1=(3x2)+1F
CEX-1)=EK)-1=2-1=
dE@4-2)=4-2EK)=4-2x20
eVar (3X) =¥ VarX=9x 6 =54

f Var (3X + 1) = F Var X = 54

gVar (X-1)=VarX=6
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Discrete random variables
Exercise E, Question 3

Question:

The random variabl¥ has an expectation of 3 and a variance of 9.
Find

aE(2X+1),

b E(2 +X),

c Var(2X + 1),

d Var(2 +X).

Solution:

aE(X+1)=2EK) +1=(2x3)+1F
bEQ+X)=EX+2)=EK)+2=3+25
cVar(2X+ 1) = ZVar(X) = 4 x 9 =36

d Var(2 +X) = Var(X + 2) = VarX) =9
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Discrete random variables
Exercise E, Question 4

Question:

The random variabl¥ has a meap and standard deviatian
Find, in terms oft ando

a E(4X),

b E(2X + 2),

CE(2X - 2),

d Var(2X + 2),

e Var(2X - 2).

Solution:

aE(4X) =4 EK) = 4u

bE(@X+2)=2EK) +2=2p+2

CE(2X-2)=2EK) -2=2p-2

d Var(2X + 2) = 2 Var(X) = 462 (Remember Standard deviatiorsiso variance is?)
eVar(2X - 2) = 22 Var(X) = 462
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Discrete random variables
Exercise E, Question 5

Question:

The random variabl¥ has mean 2 and variance 9.
Find:

aE@Y+1),

b E(2 - 3),

cVar(3Y + 1),

d Var(2 - 3v),

eE(Y),

f E[(Y - 1)(Y + 1)].

Solution:

aE@RY+1)=3EY)+1=3x2+1F
bE(-3)=2-3E{)=2-3x2=-4

cVar(3y + 1) = 3Var(Y) =9 x 9 =81

d Var(2 - 3) = (-3¢ Var(Y) =9 x 9 =81

eE(Y9) = Var(Y) + [EV]2=9+ 2Z=13
fE(Y-1)(Y+1)]=EY2-1)=EY)-1=13-1=12
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Discrete random variables
Exercise E, Question 6

Question:
The random variabl& has a mean of 20 and a standard deviation of 5.
It is required to scal& by using the transformatid®= 3T + 4.

Find E) and VarS).

Solution:

E(9=E(@T+4)=3EQ +4=(3x20)+464
Var(T)y=5x5=25

Var (S) = Var(:T + 4) = Aar T = 9 x 25 =225
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Discrete random variables
Exercise E, Question 7

Question:

A fair spinner is made from the disc in the diagramd the random variab}erepresents the number it lands on after being
spun.

a Write down the distribution of.
b Work out EK).

¢ Find Var).

d Find E(X + 1).

e Find Var(X - 1).

I:'O

490°

225°R

Solution:

a

X 1 2 3
e
b E(X)=(l><%)+(2><§)+(3x§):2%
ceron2)o (o) or2) -5
1 39

Var(X) = 5% - (25)2 o

d E(2X+1)=2E(X)+1=(2><2%)+1=5%

= —gx 3P g3t
e Var(3X 1)—32VarX—9><64 5,
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Discrete random variables
Exercise E, Question 8

Question:
The discrete variabl¥ has the probability distribution
X -11]0]1 1] 2

P(X=x)[0.2]10.5]0.2|0.1

a Find EK),

b Find Var ¥),

c Find E(%X +1),

d FindVar(%X+1).

Solution:
aE(X)=-02+0+0.2+0.262
bE(X)=0.2+0+0.2+0.468

Var(X) = 0.8 -0.2=0.8-0.04 0.76
c E(1x+1) =lEx)+1= (1 xo.2)+1= (1x1)+1=1i(1.0'6)
3 3 3 3 5 15

2
d Var(1x+ 1) = (1) varx = 1 x0.76= 2 x 22 = 19 ¢ 08y
3 3 9 025 25
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Discrete random variables
Exercise F, Question 1

Question:
Xis a discrete uniform distribution over the nunsbgr 2, 3, 4 and 5. Work out the expectation amiamae ofX.
Solution:

n+1 - 5+1 -

Expectation= 3
2 2

variance= *DO=H _ 6+ _,
12 12
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file://C:\Users\Buba\kaz\ouba\s1 8 f 1.f 3/21/201.



Heinemann Solutionbank: Statistics 1 Pagel of 1

Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Discrete random variables
Exercise F, Question 2

Question:

Seven similar balls are placed in a bag. The Ihall& the numbers 1 to 7 on them. A ball is drawtobthe bag. The
variableX represents the number on the ball.

a Find EK).

b Work out VarX).

Solution:
an=7

Ex) =214

+
2
b var(X) =w =4
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Discrete random variables
Exercise F, Question 3

Question:
A fair die is thrown once and the random variablepresents the value on the upper face.
a Find the expectation and variancexXof

b Calculate the probability thX is within one standard deviation of the expecta

Solution:
. n+1l _6+1 _ 1
a Expectation= T, < 32
Var(X) = (+1n-1) _7x5 _,11 _, 915
12 12 12
b
X 1 2 3 4 5 6
Px=x[L [r [& [¢ [¢ |z
6 6 6 6 6 6

6=+/2.916=1.7078

Therefore we want between 3.5 — 1.7078 = 1.79223ahd 1.7078 = 5.2078
P(1.7922< X < 5.2078)= p(2)+ p(3) + p(4)+ p(5) = %
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Discrete random variables
Exercise F, Question 4

Question:

Pagel of 1

A card is selected at random from a pack of caotéaining the even numbers 2, 4, 6, ..., 20. ThealdaiX represents

the number on the card.
a Find P¥ > 15).

b Find the expectation and varianceX.

Solution:

a This is a uniform distribution.

X 2 4 6 8
PXx=x| L |||z 1 1 1 1 1
10 | 120 | 10 | 10

P(X > 15) = P(16)+ P(18)+ P(20)= 1_30

b LetR be a uniform distribution over the numbers 1,210.

ThenX = 2R

ER=1"l=-55

Var(R) = (+1n-1) 99 _g1 g,
12 12 4

EX)=2ER) =2x5.5=11
Var(X) = Var(zR) = 22Var(R) = 4 x 8.25 =33
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Discrete random variables
Exercise F, Question 5

Question:

Pagel of 1

A card is selected at random from a pack of caoéaining the odd numbers 1, 3, 5, ..., 19. The WaiA represents

the number on the card.
a Find P¥ > 15).

b Find the expectation and varianceX.

Solution:

y 1 3 5 7 9 11 |13 |15 |17 |19

Pov=y)| L |L |L |L |L |L | |r |L |
10 |10 |10 |10 |10 |10 |10 |10 |10 |10

a P(X > 15) = P(17)+ P(19)= %
bY=X-1 (Xas in previous question)
E(Y)=EX-1)=EK)-1=11-1=0
Var (Y) = Var(X — 1) = Var(X) = 33
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Discrete random variables
Exercise F, Question 6

Question:

A straight line is drawn on a piece of paper. Tihe Is divided into four equal lengths and the segi® are marked 1, 2,
3 and 4. In a party game a person is blindfoldetiasked to mark a point on the line and the nurobtire segment is
recorded. A discrete uniform distribution over e (1, 2, 3, 4) is suggested as model for thisilligion. Comment on
this suggestiol

Solution:

A discrete uniform distribution is not likely to lzegood model for this distribution. The game deiseon the skill of th
player. The points are quite likely to cluster ardthe middle

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\s1l 8 f 6.fF 3/21/201.



Heinemann Solutionbank: Statistics 1

Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Discrete random variables
Exercise F, Question 7

Question:
In a fairground game the spinner shown is used.
It cost 5p to have a go on the spinner.

The spinner is spun and the number of pence shewaturned to the contestant.

—

If X is the number which comes up on the next spin,

a name a suitable model ft
b find E(X),
c find Var(X),

d explain why you should not expect to make mondhiatgame if you have a large number of ¢

Solution:

a A discrete uniform distribution

bn=8
ExX)="t1oys

_(+H(h-1) 63 _ 1
cVar(X) = T 54 or 525

d The expected winnings are less than the 5p ¢

© Pearson Education Ltd 2C
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Discrete random variables
Exercise G, Question 1

Question:
The random variabl¥ has probability function

P(X:x):zille, 2,3,4,5,6.

a Construct a table giving the probability distrilout of X.
Find

b P(2 <X<5),

¢ E(X),

d Var(X),

e Var(3- 2X).

Solution:

a
X 1 |2 |3 |4 |5 |6

p(x = X) 1 2 3 4 i 6
21 21 21 21 21 21

-38,4,5_1
b PE*FPA+PE)= 1+ 51 ¥ 517 2
C E(X):(1xi)+(2x£)+(3xi)+(4xi)+(5x3)+(6x£)
21 21 21 21 21 21
=4ty
=51 43(4.3)
o200~ (ux2)-(1x2)+ (o )1 ) o2 oo-2)
21 21 21 21 21 21
_ﬂ':Z]_
21

2
Var(X) = 21- (41) =21-187 =22
3 5“9

e Var(3- 2X) = Var(=2X + 3) = (-2)2Var(X) = 4 x 2% = 8%
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Discrete random variables
Exercise G, Question 2

Question:

The discrete random variab¥ehas the probability distribution shown.

X -2|-1]0 |1]2 |3
P(X =x)[0.1]0.2[0.3|r [0.1]0.1

Find

ar,

b P(-1<X<2),
c F(0.6),

d E(2X + 3),

e Var(2X + 3).

Solution:
a0.1+02+03++0.1+01=1
r=1-0.8=02

bP(-1) +P(0) + P(1) =0.2 + 0.3 + 0.DF

c

X -2|-110
F(X)|0.1/0.3|0.6{0.8]0.9]1

F(0.6) = F(0) =0.6

d E(X) = (-0.2) + (-0.2) + 0 + 0.2 + 0.2 + 0.3=0.3
E(2X+3)=2EK) +3=(2x0.3) + 336
eEX?)=04+02+0+0.2+04+09=21

Var (X)=2.1-0.3=2.01

Var (2X + 3) = 2 VarX = 4 x 2.01 =8.04
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Discrete random variables
Exercise G, Question 3

Question:

A discrete random variabh¢ has the probability distribution shown in the &abklow.

X 0 2
P(X:X)i 1+b
5 5

a Find the value ob.
b Show that EX) = 1.3.
¢ Find the exact value of Vafj.

d Find the exact value of X < 1.5)

Solution:

0
Px=x| L [blp+
5

gl

b E(X)=(O><é)+(1xi)+(2xi)=0+1%+1=1.3

10 10

c E(x2)=(0x1)+(1xi)+(4x3)=o+3+2=2.3
5 10

10 10

Var (X)=2.3-1.3=0.61

d P(0)+P(1)= % + 1_30 =05
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Discrete random variables
Exercise G, Question 4

Question:

The discrete random variab¥ehas a probability function
k(1-x) x=0,1

PX=x)=<k(x-1) x=2,3

0 otherwise

wherek is a constant.

a Show thak =

ENYE

b Find EX) and show that B®) = 5.5.
¢ Find Var(zX - 2).
Solution:

ak(l-0) +k(1 - 1) +k(2 - 1) +k(3 - 1) = 1

k+k+2k=1
4k=1
k:l
4
b
X 0 2 3
PX=x|1 R S
4 4 2

EX)=0+0+=+3=2
2 2

E(X2)=(0><%)+(1><0)+(4X%)+(9><%) =1+45=55

cVar(X)=55-4=15
Var (2X-2)=4x15=6
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Discrete random variables
Exercise G, Question 5

Question:

A discrete random variabl¢ has the probability distribution,

X
P(X =x)

rr|lo
NP =
O|IRLIN
okl w

Find
aP(l<X<2),
b F(1.5),
cEX),

d E(3X - 1),

e Var(X).

Solution:

a P(1<X52):P(2)=%

cEX)=0+2+14+3=9-42
2 4 8 8 8

d E(3X—1)=3E(X)—1=3§—1=2§

e E(xz):o+l+l+g:2l
2 2 8 8

55

2
=ol_(11) =3
Var(x)—28 (18) o
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Discrete random variables
Exercise G, Question 6

Question:

A discrete random variable is such that each ofdtaes is assumed to be equally likely.
a Write the name of the distribution.

b Give an example of such a distribution.

A discrete random variabk as defined above can take values 0, 1, 2, 3, and 4

Find

¢ E(X),

d Var (X).

Solution:

a A discrete uniform distribution

b Any distribution where all the probabilities aletsame. An example is throwing a fair die.

C
X 0 1 2 3 |4
PX=x|L1 (L |1 |1 |L
5 5 5 5 5
—0+14+2434 % coor2tt g
E(X)—0+5+5+5+5 2(or > 1=2) (OR use symmetry)
dEX)=0+1+24+9,16_¢ (or\/aro()zi(‘r’”)(s‘l) :2)
5 5 5 5 12

Var (X) =6-4=2
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Discrete random variables
Exercise G, Question 7

Question:

The random variabl¥ has a probability distribution

X 1 |2]3|a |5
P(x=x)[0.1]p g 0.3]0.1

a Given that EX) = 3.1, write down two equations involvipgandg.

Find

b the value op and the value df,
¢ Var(X),

d Var(2X - 3).

Solution:
a0.l+p+q+03+0.1=1
p+q=051
0.1+p+3g+1.2+05=3.1
2p+3g=13 2

b2p+3q=1.3 (equation 2)
2p+29=1 (equation 1 times 2B
g=0.3 (equation 2-3)
p+03=0.5

p=02

c

X 1 12 |3 |4 |5
PX=x)10.110.2]0.3]0.3]0.1

E(X)=0.1+04+09+12+05=3.1
E(X)=0.1+0.8+27+48+25=10.9

Var (X) = 10.9- 3.12=1.29
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d Var (2X + 3) = 4 Var X) = 4 x 1.29 =5.16

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\sl 8 g 7.t 3/21/201:



Heinemann Solutionbank: Statistics 1

Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Discrete random variables
Exercise G, Question 8

Question:

The random variabl¥ has probability function

o kx x=1,2
P(X_X)_{k(x—Z) x=3,45

wherek is a constant.
a Find the value ok.

b Find the exact value of Kj.

¢ Show that, to three significant figures, \lgrE 2.02.

d Find, to one decimal place, Var- 2X).

Solution:

a

X 1{2 13[4 |5
PoX =x) [k |2k [k [2k |3k

k+2k+k+2k+3k=1

9k=1
k=1
9
b E(X):l+£+§+§+£:§:3£
9 9 9 9 9 9 9
C E(XZ):E+§+1+2+7_5:1_25_13§
9 9 9 9 9

4

2
Var (X) = 13% - (35) = 13.888- 11.864= 2.02 to 3 sig figs

d Var (3- 2X) = (-2)? Var (X) = 4 x 2.02 =8.1 to 1df
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Discrete random variables
Exercise G, Question 9

Question:

The random variabl¥ has the discrete uniform distribution
1
PX=x)= o x=1,2,3,4,5,6.

35
12

a Write down EK) and show tha¥ar(X) =
b Find E(X - 1).
¢ Find Var(3- 2X).

Solution:

a E(X)=35= 3%

E(XZ):£+£+2+1_6+2_5+§:2‘:151
6 6 6 6 6 6 6 6

1)2_91 49 _35
6 4 12
bE(@X-1)=2EK) -1=7-16

C Var (3—-2X) =4 Var ()():4X%:%:11§or11.67t02dp

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\sl 8 g 9.t

Pagel of 1

3/21/201:



Heinemann Solutionbank: Statistics 1

Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Discrete random variables
Exercise G, Question 10

Question:
The random variabl¥ has probability function

(3x 1)

p(Xx) = x=1,2,3,4.

a Construct a table giving the probability distrilout of X.
Find

b P(2 <X< 4),

c the exact value of Kj.

d Show that VaiX) = 0.92 to two significant figures.

e Find Var(1- 3X).

Solution:

a

X 1 |2 |3 |4

PX=x)|2 |5 |8 |1
26 26 26 26

b P(2<X < 4)=P(3)+P(4)= %

CE(X)__ 10,24 44_80_,1
2626 26 26 13

QE(x?)= 2+ 20,12, 10210 1gl0 105
26 26 26 26 26 26 13

2
Var (X) = 10> - (3i) =10.385... -9.467... = 0.92
13 \"13

eVar(1-3X) = (-3)2 Var (X) =9 x 0.92 =8.28
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Normal distribution
Exercise A, Question 1

Question:

Use tables of the normal distribution to find tieidwing.
aPEZ<212)

b PZ< 1.36)

cPEZ>0.84)

dPiZ<-0.38

Solution:
(a) Pg < 2.12) = 0.9830
(b) Pz < 1.36) =.0.9131

(©)

0.7995 PZ>0.84) =1-0.7995
= 0.2005

0.84

(d)
0.6480

-0.38

P < -0.38)

= 1-0.6480

= 0.352
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Normal distribution
Exercise A, Question 2

Question:

Use tables of the normal distribution to find tieidwing.

aP@EZ>1.25)
b PZ>-1.68)
cPEZ<-1.52)
dPEZz<3.15
Solution:
(a)
0.8944 PEZ>1.25) =1-0.8944
=0.1056
1.25
(b)
PEZ>-1.68)=0.9535
-1.68
()
0.9357 PZ<-152) =1-0.9357
=0.0643
-1.52

(d) P@Z < 3.15)=0.9992
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Normal distribution
Exercise A, Question 3

Question:

Use tables of the normal distribution to find tbédwing.
aPEZ>-2.24)

b P(0<Z<1.42)

¢ P(-2.30 <Z < 0)

dP(Z<-1.63
Solution:
(@
P >-2.24)=0.9875
09875
7
—2.24
(b)
P(0<Z<1.42) =0.9222-0.5
=0.4222
0 1.42
(c)
P(-2.30<Z<0) =0.9893-0.5
=0.4893
-2.30 0
(d)
0.9484 PZ<-1.63) =1-0.9484
=0.0516
-1.63
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Normal distribution
Exercise A, Question 4

Question:

Use tables of the normal distribution to find tbédwing.
aP(1.25 <Z < 2.16)

b P(-1.67 <Z < 2.38)

¢ P(-2.16 <Z < -0.85)

d P(-1.57 <Z< 1.57

Solution:

()
P(1.25< Z < 2.16)
= P(Z < 2.16)- P(Z < 1.25)
= 0.9846- 0.8944
= 0.0902

1.25 2.16

(b)
PC1.67<Z < 2.38)

= PZ<2.38)-[1-P@Z < 1.67)]
= 0.9913-[1 - 0.9525]

=0.9913-0.0475
=0.9438

o

=1.67 2.38

©
P(2.16< Z < -0.85)
= PZ < 2.16)- P(Z < 0.85)
= 0.9846- 0.8023
=0.1823

=216 -0.85

(d)
PC1.57<Z<1.57)

=2xP(0< Z<1.57)
= 2x[0.9418-0.5]
=2x0.4418

= 0.8836

-1.57 0 157
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Normal distribution
Exercise B, Question 1

Question:

Find the value o& in the following.
aP@Z<a)=0.9082

b PZ>a)=0.0314

cP@EZ <a)=0.3372

d P(Z > a) = 0.687!

Solution:
(@)
0.9082
0 a
(b)
0.9686
0.0314
0 a
(©)
0.6628
0.3372
a 0

(d)

a=1.33

1-0.0314=0.9686
[0 a=1.86

1-0.3372=0.6628
N.B.0.3372<0.50 a<0
0 a=-0.42

[N.B.a < 0again]
a=-0.49
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Normal distribution
Exercise B, Question 2

Question:

Find the value o& in the following.
aP@Z<a)=0.9938

b PZ>a) = 0.4129
cPZ>a)=0.7611

d P(Z > a) = 0.200(

Solution:
(@
0.9938
0 a
(b)
0.4129
0 a
(©)
0.7611
a 0
(d)
0.2000
0 a

© Pearson Education Ltd 2C
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Normal distribution
Exercise B, Question 3

Question:

Find the value o& in the following.
aP@>a) =0.1500

b P >a) = 0.9500
cPZ>a)=0.1112

d P(Z <a) = 0.999(

Solution:
cy
Use table of percentage points witk 0.15
016 a=1.0364
0 a
(b)
0.9500 1-0.9500=0.05p
Using table of percentage points
a=-1.6449
a 0
(c)
0.1112 1-0.1112 =0.8888
a=1.22
0 a
(d)
0.9990 1-0.9990 = 0.0010
Use table of percentage points with
p =0.0010
o a a=3.0902
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Normal distribution
Exercise B, Question 4

Question:

Find the value o& in the following.
aP(0<Z<a)=0.3554

b P(0 <Z<a)=0.4946
cP(-a<Z<a)=0.5820

d P(-ra<Z<a)=0.823(

Solution:
(@)
0.5 %54
0 a
(b)
0.5 %ﬁ
0 a
(c)
0.5820
-a 0 a
(d)
0.8230

o

PE < a) = 0.8554
0a=1.06

PEZ < a) = 0.9946
0 a=255

P(0<Z<a)= % x 0.5820
= 0.2910
0 PZ<a)=0.7910
0 a=0.81

P(0<Z<a) % x 0.8230

= 0.4115
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Normal distribution
Exercise B, Question 5

Question:

Find the value o& in the following.
ap(0<zZ<a)=0.10
bp(0<Z<a)=0.35
cp(-ra<Z<a)=0.80

dp(-a<Z<a)=0.4(

Solution:
cy
0.1 p =0.5-0.1 = 0.4000
Use table of percentage points
a=0.2533
0 a
(b)
0.35 p =0.5-0.35=0.1500
Use table of percentage points
a=1.0364
0 a
(c)
0.80 p=0.5- 1 x0.8=0.1000
2
Use table of percentage points
a=1.2816
-a 0 a
(d)
0.40 P(0<Z<a) :%xo.4:o.2o
p=0.5-0.2=0.3000
Use table of percentage points
-a 0 a

a=0.5244
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Normal distribution
Exercise C, Question 1

Question:

The random variabl¥ ~ N(30, 2).
Finda P(X < 33),

b P(X > 26)

Solution:

(@)

P <33) =P(z<

=PZ<15)
=0.9332

33- 30)

(b)

PX>26) =P(z>

=PE>-2)
=0.9772

26— 30)
2
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Normal distribution
Exercise C, Question 2

Question:

The random variabl¥ ~ N(40, 9).
Finda P(X > 45),

b P(X < 38)

Solution:

(@)

P(X > 45) = P(Z > 4550)

= PE > 1.67)

=1-0.9525

= 0.0475 (allow AWRT 0.048

1.67

(b)

PX<38) = P(Z<

=P{Z < -0.67)
=1-0.7486
=0.2514 (allow AWRT 0.251 or 0.252 |
0867 0O

38- 40)
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Normal distribution
Exercise C, Question 3

Question:

The random variabl¥ ~ N(25, 25).
Finda P(Y < 20),

b P(18 <Y < 26)

Solution:

(@)

P(Y<20) = P(Z < 20‘25)

J25
= P(Z < —1)
=1-0.8413
= 0.1587
-1 0
(b)
P(18<Y < 26) = P(18—25 <7< 26—25)
y 7
=P(1.4<72<0.2) Z
= (0.5793- 0.5)+(0.9192- 0.5) 7
= 0.4985 2
-1.4 0 0.2
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Normal distribution
Exercise C, Question 4

Question:

The random variablX ~ N(18, 10).
Finda P(X > 20),

b P(X < 15)

Solution:

(@)

_ 20-18
P(X > 20) —P(Z> T )

=PEZ>0.6324...) Use 0.63

=1-0.7357
=0.2643 (Calculator 0.26354. .)

allow AWRT 0.2640r 0.263 0 083

(b)

_ 15-18
P(X < 15) —P(Z< «/E)

=P(EZ < -0.9486...) [Use-0.95]

=1-0.8289
=0.1711 (Calculator: 0.17139..)

allow AWRT _0.171 =085 0
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Normal distribution
Exercise C, Question 5

Question:
The random variabl¥ ~ N(20, 8).
Finda P(X > 15),

b the value oa such that FX <a) = 0.8051

Solution:

(@)

_ 15-20
P(X > 15) —P(Z> 7 )

=PEZ>-1.767...) Use-1.77
=0.9616 (Calculator: 0.96145.)
allow AWRT 0.961 or 0.962

-1.77 ]
(b)
PX<a) =0.8051 0.8051
a-20) _
P(Z< 7 ) =0.8051
a-20 _
O B - 0.86
0 a =22.43(allow AWRT 22.4) 0 0.86
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Normal distribution
Exercise C, Question 6

Question:
The random variabl¥ ~ N(30, %).

Find the value oa such that FY >a) = 0.30

Solution:
P(Y>a) =0.30
a-30 - 5244
0 a =5x0.5244+ 30 p=0.30
a =32.622 or_32.6(3sf)
o 1
£ =0.5244
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Normal distribution
Exercise C, Question 7

Question:
The random variabl¥ ~ N(15, 3).

Find the value oa such that FX>a) = 0.15

Solution:
p(X>a) =0.15
a-15 _ 10364
3 =0.15
0 a =3x1.0364+15 Hezie
a =18.1092
a =18.1 (3sf) 0 1
£ =1.0364
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Normal distribution
Exercise C, Question 8

Question:

The random variabl¥ ~ N(20, 12).

Find the value o& and the value df such that
aP(X<a)=0.40,

b P(X > b) = 0.6915.

¢ Write down Pb < X <a).

Solution:

(@)

p(X<a) =0.40 Use B 0.4000
a—-20
=02
= 0.2533 g /
a =19.122.. O a=19.1 (3s) \ /

i 0
7 = -0.2533
(b)
P(X>b) =0.6915
b-20 _ _
o 0.5 0.6915
Ob =18.267... Ob=18.3 (3sf)
T 0
Z=-05
(c)
p(b< X< a)
= 0.40-[1-0.6915]
=0.0915
b a 20
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Normal distribution
Exercise C, Question 9

Question:

The random variabl¥ ~ N(100, 15).

Find the value o& and the value df such that
aP(Y>a) = 0.975,

b P(Y <b) = 0.10.

¢ Write down Pa <Y <h).

Solution:

(@)

P(Y>a) =0.975
a—-100

0 =-1.96
15
Da =706 0.025
Z
T 0 Usep=0.025
£ =-1.96
(b)
P(Y <b) =0.10
0 2100 -y 0816
Ob =80.776 or_80.8(3sf) .10
£
T 0 Usep=0.10
£ ==1.2816
(©)
P@<yY<b)
= 0.10-0.025
= 0.075
Z
a b 100
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Normal distribution
Exercise C, Question 10

Question:

The random variablX ~ N(80, 16).

Find the value o& and the value df such that
aP(X>a)=0.40,

b P(X < b) = 0.5636.

¢ Write down Pb < X <a).

Solution:
(a)

P(X>a) =0.40

0 ajl_io = 0.2533

0 a =81.0 (3sf)

(b)

P(X <b) =0.5636
b-80 _
0=-= =016

O b =80.64

()

P(b< X< a)
=[1-0.4]-0.5636
=0.6-0.5636
=0.0364
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Normal distribution
Exercise D, Question 1

Question:

The random variabl¥ ~ N(z, 5%) and PK < 18) = 0.9032.

Find the value ou.

Solution:
X
0.9032
I 18
z=2X2# = 130 = 187#
o 5
O u =18-5x1.30
u =115

© Pearson Education Ltd 2C
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Normal distribution
Exercise D, Question 2

Question:
The random variabl¥ ~ N(11,62) and PX > 20) = 0.01.

Find the value oc.

Solution:
X z
0.01 p=0.01
11 20 0 7
£ =2.3263
7=X7H_  3963=-20"11
g g
O = L
2.3263
-3.8688....
0 s =387 (3sh)
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Normal distribution
Exercise D, Question 3

Question:
The random variabl¥ ~ N(z, 40) and P{ < 25) = 0.15.

Find the value ou.

Solution:
¥ £
Use p=0.15
0.15 0.15
25 u 4 0
£ =-1.0364
_ X-u _ _25-u
Z= - = 1.0364 T
u =31.554...
=316 (3sf)
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Normal distribution
Exercise D, Question 4

Question:

The random variabl¥ ~ N(50,5%) and PY > 40) = 0.6554.

Find the value oc.

Solution:
Y
0.6554
/
//
40 50
z=2X4 o g4 =20750
o o
O o :1_
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Normal distribution
Exercise D, Question 5

Question:

The random variabl¥ ~ N(x, 62).

Given that FX < 17) = 0.8159 and X < 25) = 0.9970, find the value x and the value co.

Solution:

0.8159

Tl 17 25

z=271 o 0905=17-4
o

2.7%=25-u
Subtract 1.85 =8
0 o =5 =43243
1.85
i =17-0.90%.
=13.1081
0 x=131 o =4.32 (3sf)
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Normal distribution
Exercise D, Question 6

Question:
The random variabl¥ ~ N(u, 62).

Given that FY < 25) = 0.10 and IY > 35) = 0.005, find the value x and the value co.

Solution:
¥
0.10 0.005
25 u 35 Use p=0.10 T 0 T
7 =-1.2816 Z = 25758
_X-u _
Z=—F"— = 2575& =35-pu
o
-1.281@ = 25— u.
Subtract 3.8574 =10
0¢ =259241....
0O u =35-2.5758x2.59241...
=28.322...
0 wx=283 , 0=259 (3s)
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Normal distribution
Exercise D, Question 7

Question:
The random variabl¥ ~ N(x, 62).

Given that FX > 15) = 0.20 and IX < 9) = 0.20, find the value w and the value cc.

Solution:

0.20 0.20 p=0.20

9 H 15 0 0.8416

By symmetry u = %(9 +15)=12

7= - 08416 =X
o o

O U:L
.8416

8
.5

Qlw

w o
o B

o =

© Pearson Education Ltd 2C
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Normal distribution
Exercise D, Question 8

Question:
The random variabl¥ ~ N(x, 62).
The lower quartile oK is 25 and the upper quartile Xfis 45.

Find the value ox and the value co.

Solution:

0.75

25 I 45 0 067 (isnearest
value in table)

By Symmetryu = %(25+ 45)=35

0.67
o =14.92 (or 14.826.. on Calculator)

0 accept 0=14.9 or 14.8
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Normal distribution
Exercise D, Question 9

Question:
The random variabl¥ ~ N(0,52).

Given that F-4 <X < 4) = 0.6, find the value (.

Solution:
X
0.6
-4 Tl 4
Z=048416
By Symmetryu =0
z=2X"* - oga16=1
o o
0 o = 4
0.8416
o =4.75 3sf

© Pearson Education Ltd 2C
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Normal distribution
Exercise D, Question 10

Question:
The random variabl¥ ~ N(2.68,62).

Given that FX > 2a) = 0.2 and FX <a) = 0.4, find the value ¢c and the value ca.

Solution:

04 02 0.4 0z

a 2a 0
2.68 T T
Usep=04=> 7Z=0.8416
£ =-0.2533 {p=0.2)

z=2X7" . 08416=2a-268
o

-0.253F =a—-2.68x2
-0.506@ = 2a—5.36
0.841@ =2a—2.68

Subtract : 1.3482 =2.68
o =1.9878...
o =1.99 3sf
a =2.68-0.253%
O a =2.176...
a =2.18 3sf

© Pearson Education Ltd 2C
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Question:

Pagel of 1

The heights of a large group of men are normalyriiuted with a mean of 178 cm and a standardatiewi of 4 cm.

A man is selected at random from this group.

a Find the probability that he is taller than 185.cm

A manufacturer of door frames wants to ensurefthaer than 0.005 men have to stoop to pass thrthegframe.

b On the basis of this group, find the minimum heigiha door frame

Solution:
MON(178, £)

(@)

P(M> 185)= P(Z > 185° 178) 0.9599
= PEZ > 1.75)
=1-0.9599
=0.0401 0 175 2
(b)
P(M>h) = 0.005
Z= % — 25758 = #3 p = 0.005
0 h =188.3032
_ 7
O h 188cm o T
Z = 25758

© Pearson Education Ltd 2C
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Normal distribution
Exercise E, Question 2

Question:

The weights of steel sheets produced by a fact@rkm@own to be normally distributed with mean 32g5and standard
deviation 2.2 kg.

a Find the percentage of sheets that weigh less30&y.
Bob requires sheets that weigh between 31.6 kg3ar&lkg.

b Find the percentage of sheets produced thatys&f's requirement

Solution:
WON(32.5,2.2)

(@)

P(W< 30) = P(z < 30;32’2-5) 0.8729

=PZ<-1.14)
=1-0.8729
=0.1271 12.7%0r12.8%

_1136.. ©

{use =1.14)

(Calculator gives 0.1279.. so allow AWRT (0.1:27.128)

(b)
P(31.6 <W < 34.8)

</<
2.2 z 2.2

=P(-0.41<Z<1.05)
= 0.8531- (1-0.6591) -041 0 1.05
=0.5122

_ P(31.6— 32.5 34.8- 32.5)

(Calculator gives 0.510856 ... So allow AWRT 0.51Dd¥19
S0 51.1% or 51.2% of sheets satisfy Bob's requings

© Pearson Education Ltd 2C
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Exercise E, Question 3

Question:

The time a mobile phone battery lasts before negidifbe recharged is assumed to be normally digerdbwith a mean
of 48 hours and a standard deviation of 8 hours.

a Find the probability that a battery will last favore than 60 hours.

b Find the probability that the battery lasts lésmt35 hour:

Solution:

T~ N(48, &

(@)

P(T>60) = P(Z > 60;48) >ﬂ<9332
=PEZ>1.5) -

=1-0.9332 \
= 0.0668

0 1.5
(b)
P(T<35) = P(Z < 35;48) 0.9484
= PZ < -1.63)
=1-0.9484
=0.0516
-0.625 0

(Calculator gives 0.052!... so allow AWRT0.052)

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\sl 9 e 3. 3/21/201:



Heinemann Solutionbank: Statistics 1

Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Normal distribution
Exercise E, Question 4

Question:

The random variabl¥ ~ N(24,52).
Given that PX > 30) = 0.05, find
athe value of,

b P(X < 20),

c the value od so that FX >d) = 0.01

Solution:
X ~ N (24,02)
@)
P(X > 30)=0.05
=Xl 16449 =302
o o
_ 6 _
0 o = o =3.6476..

0 o =3.65@3 sf)

(b)
P(X<20) = P(Z <
= PEZ < -1.10)

=1-0.8643
=0.1357

20- 24)
o

(Calculator gives 0.1364... so allow AWRT 0.)36

(©)

P(X >d) = 0.01
z=2X24 03063 = 424
o o
0 d =32.485...

d =325 (3s)

© Pearson Education Ltd 2C
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p=0.05

1

£ =1.6449

0.8643

=1.10

0.01

!

£=23263
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Exercise E, Question 5

Question:

A machine dispenses liquid into plastic cups inhsaigvay that the volume of liquid dispensed is redtyrdistributed
with a mean of 120 ml. The cups have a capacityd6fml and the probability that the machine dispsriieo much
liquid so that the cup overflows is 0.01.

a Find the standard deviation of the volume of lijdispensed.

b Find the probability that the machine dispensss than 110 ml.

Ten percent of customers complain that the madmasenot dispensed enough liquid.
¢ Find the largest volume of liquid that will leamla complain

Solution:

LON(120,69)

(a)
P(L> 140) =0.01 7

z=""1 = 2.3063 = 12

o
0 o =8.5973...

=8.60 ml p=0.01
4 |
£ =23263
(b)
P(L< 110) = p(z < M) T
o 08770

=P <-1.16)

=1-0.8770 —

=0.123

=1.1631... 1]

(Calculator gives 0.12238... so allow AWRT 0.122 ckAB

(c)
P(L<c) =0.10
z=224 12816 = &12°
o o
0 ¢ =108.98..
=109 ml (3sf)
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0.10 Use p=0.10

T 0

=-1.2816

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\sl 9 e 5. 3/21/201:



Heinemann Solutionbank: Statistics 1 Pagel of 1

Solutionbank S1

Edexcel AS and A Level Modular Mathematics
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Exercise E, Question 6

Question:

The random variablX ~ N(z, 2. The lower quartile cX is 20 and the upper quartile is 40. Fu ando.

Solution:
X ON(, 79)
¥ z
0.75
0.25 0.25 0.25
20 u 40 T

Use 7 =0.67

By symmetry u = %(20+40) =30

Xop_, 40730 _ 67
o o

O o =14.925.....

Z=

(Calculator gives 14.£... so allow AWRT14.8 or 14.)

© Pearson Education Ltd 2C
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Exercise E, Question 7

Question:

The heights of seedlings are normally distributgéiden that 10% of the seedlings are taller thagrhzand 5% are
shorter than 4 cm, find the mean and standard tiewiaf the height:

Solution:

(Use p = 0.05)
0.05 0.10 0.05 p=0.10

£ =-1.6449 Z=1.2816
Zo=X-u= -1.64496=4-pu
1.281606=15-u
Subtract 2926 =11
O 0 =3.7587... = 3.76 cm (3sf)
©#=15-1.28160¢
ad 1 =10.2 cm (3sf)

© Pearson Education Ltd 2C
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Exercise E, Question 8

Question:

A psychologist gives a student two different te$tse first test has a mean of 80 and a standardtitav of 10 and the
student scored 85.

a Find the probability of scoring 85 or more on finst test.

The second test has a mean of 100 and a standdadiale of 15. The student scored 105 on the setesid
b Find the probability of a score of 105 or moretlo® second test.

c State, giving a reason, which of the stu’s two test scores was bet

Solution:

TON(80, 15)

(@)

P(T>85) = P(Z > 851'080) Z 06915
=PEZ>0.5)
=1-0.6915
=0.3085
0 05
(b)
SCIN(100, 1@) z 0.6293
P(S> 105) = p(z>1271%)
=PE >0.33)
=1-0.6293
= 0.3707 0 033.

(Calculator gives 0.36944... so allow 0.369, 0.370.877)

(c) 1Stscore is best since a lower proportion of scoréideat it. (or Z value of ¥ test in higher so this is the better
result

© Pearson Education Ltd 2C
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Exercise E, Question 9

Question:

Jam is sold in jars and the mean weight of theesustis 108 grams. Only 3% of jars have contentghirgg less than
100 grams. Assuming that the weight of jam in agarormally distributed find

a the standard deviation of the weight of jam iam j

b the proportion of jars where the contents weighentban 115 gramr

Solution:
JON(108,52)
(@)
P(X 100) =0.03 z
Z= % = -1.88 = @ 0.97
0 o =4.255.....
0.03
f 0
£=-188
(Calculator gives 4.2535... so allow AWRT 4-2526)
(b)
P(J> 115) - P(Z > 115- 108) 0.9505
= P@Z > 1.65) 1
=1-0.9505
=0.0495
a 1.6456...
(Use 1.65)

(Calculator gives: 0.04¢... so allow AWRT 0.05(

© Pearson Education Ltd 2C
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Exercise E, Question 10

Question:

The waiting time at a doctor’s surgery is assuneeliet normally distributed with standard deviatidr3® minutes.
Given that the probability of waiting more thanm#utes is 0.0446, find

a the mean waiting time,

b the probability of waiting fewer than 5 minut

Solution:

TON(y, 3.8) Z

P(T> 15) = 0.0446 e
0.0446

(@) z=2"£ 170 =154
o 3.8

Ou =15-3.8x1.70
u =8.54 (3sf) minutes

(b)
P(T<5) = p(z < 5"8'54) 0.8238

3.8
=PEZ<-0.93..)
=1-0.8238
=0.1762

093 0

(Calculater gives 0.175... so allow AWRTO0.17¢€)

© Pearson Education Ltd 2C
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Normal distribution
Exercise E, Question 11

Question:

The thickness of some plastic shelving produced factory is normally distributed. As part of th®guction process
the shelving is tested with two gauges. The figtge is 7 mm thick and 98.61% of the shelving mags®ugh this
gauge. The second gauge is 5.2 mm thick and 08B24 of the shelves pass through this gauge.

Find the mean and standard deviation of the thiskmd the shelvin

Solution:
T~N ¢d
-
0.0102 1 —0.9861
52 Tl 7

Zo=X-u =2200=7-pu
-2.320=5.2-u

Subtract 4.52s =1.8
o =0.3982....

u=7-2200 = p©=6.1238....
O u=6.12 mmg =0.398 mm

© Pearson Education Ltd 2C
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]
Use 1 -0.0102
= (0.9898 Use 0.9861
| 0 T
Z==2732 =220
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Normal distribution
Exercise E, Question 12

Question:

The random variabl¥ ~ N(14, 9). Find
aPX=>11),

b P(9 <X < 11)

Solution:

X ON(14, F)

(@)

P(X>11) = P(z > 11‘14)
3 z
=P@EZ=>-1)
= 0.8413
10
(b)
P(O<X<11) = P(9‘314 <7< 11;14)

=P(1.67<Z<-1)
= 0.9525-0.8413
=0.1112

=167 -1 0

(Calculater gives: 0.110¢... so allow AWRT0.11J)

© Pearson Education Ltd 2C
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Normal distribution
Exercise E, Question 13

Question:
The random variabl¥ ~ N(20, ). Find
aPX<16),

b the value od such that FX <d) = 0.95

Solution:

X ~N(20, %)

(a)

P(X< 16) = P(Z < 16;20)
=PZ<-0.8)
=1-0.7881
=0.2119

(b)

PX<d)=0.95

X d-20

“H — 1.6449 = e

g
0d =20+5x1.6449
d =282

/=

© Pearson Education Ltd 2C
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Exercise A, Question 1

Question:

1 A fair die has six faces numbered 1, 1, 1, 2,@&nThe die is rolled twice and the number shovandhe uppermost
face is recorded.

Find the probability that the sum of the two nunshierat least three. (5)

Solution:

3 4 4 4 5 5 6 T_he easiest solution involves drawing a
diagram to represent the sample space. Each
2 3 3 3 4 4 2 square is the sum of the scores on the die.
2 3 3 3 4 4 5 The first method mark is for attempting the
— — — — — — diagram and the second is an accuracy mark
1 2 2 4 3 3 4 for all the values correct.
1 2122 ]|3]|3]|4
Each of the values that are ‘at least 3’ are
1 2 2 2 3 3 4 underlined; 3, 4,5 & 6.
Second
rrg | DY Y223 M1A1A1
P(Sum at least 33 2/ = 3 There are 27 values underlined and 36
6 4 values in the sample space. Then cancel the
fraction.
M1A1l
ALTERNATIVE SOLUTION
Let D, = the number on the first die This is a slightly quicker solution.
andD, = the number on the second die
PO;+D,23)=1-P[D;+D,=2) PO =1)=0.5andD; and, are

=1-P{D;=1 andD, =1) independent so the probabilities are
=1-PD;=1)xPD,=1) multiplied together.

—q1-1x1

=1-3%3
3

4

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\sl mex1l a 1. 3/21/201:


http://www.kvisoft.com/pdf-merger/

Heinemann Solutionbank: Statistics 1

Solutionbank S1

Pagel of 1

Edexcel AS and A Level Modular Mathematics

Examination style paper
Exercise A, Question 2

Question:

Jars are filled with jam by a machine. Each jarestit contains 450 g of jam.

The actual weight of jam in each jar is normallgtdbuted with mean 460 g and standard deviatiachOaog.

a Find the probability that a jar contains less tttenstated weight of 450 g. (3)

Jars are sold in boxes of 30.

b Find the expected number of jars containing lkas the stated weight. (2)

The standard deviation is still 10 g. The mean Weig changed so that 1% of the jars contain less the stated weig

of 450 g of jam.

¢ Find the new mean weight of jam.

Solution:

(@)

P(X < 450)= P(Z < 250460

10

) =PZ<-1.0)

=1-0.8413=0.1587

(b)
Expected number of jars = 30 x 0.1587
=4.761lor4.76 0or4.8

(©)

P(X < 450)= 0.01

450-u _
o - 2.3263

w=473.263=473 to 3 sf

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\sl mex1l a 2.

(4)

Standardise by subtracting the mean and
dividing by the standard deviation gets the
first method mark and the z value of -1.0
gets the accuracy mark.

Forming the correct equation with the new
mean as an unknown gets the method and
accuracy mark, the B mark is awarded for
getting —2.3263 from the tables
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Exercise A, Question 3

Question:

A discrete random variabk has a probability distribution as shown in thdadi®elow

X ol1]2]3
P(X=x)|0.2|0.3| b | 2a

wherea and b are constants.

If E(X) = 1.6,

a show thab = 0.2 and find the value af (5)
Find

b E(5 - X), 2
c Var(X), )
d Var(5 - X). 2
Solution:
(a)

0.5+b+2a=1 Remember that adding all the probabilities together

equals 1.
0.3+2b+6a=1.6 The second equation is formulated from the value of
Solvin the expectation. Multiply the values ¥ty the
g
a=0.15b=0.2 associated probabilities and equate to 1.6.
(b)
E(5-2X) =5-2E(X)
=5-2x1.6=18

(©)

Var(X) =7 x0.3+2°x0.2+3*x0.3-1.6 For the variance you square each value ad

124 multiply by the probability. Remember to subtrdet t

square of the expectation.

(d)
Var (5-2X) =4 x Var(X) = 4.9

© Pearson Education Ltd 2C
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Question:

The attendance at college of a group of 20 studeassrecorded for a four week period. The numbgssualents
attending each of the 16 classes are shown below.

20 20 19 19
18 19 18 20
20 16 19 20
17 19 20 18

a Calculate the mean and the standard deviatioheohttendance. (4)

b Express the mean as a percentage of the 20 ssudehe group. (1)
In the same four week period, the attendance dfereht group of 22 students was recorded.

22 18 20 21
17 16 16 17
20 17 18 19
18 20 17 16

c Find the mode, median and inter-quartile rangeHsrgroup of students. 3

A box plot for the first group of students is dratbelow.

q eEsEe .-

Lh

16 17 18 19 20 21 22

T 1

24 25

o]
48]

d Using the same scale draw a box plot for the ssgooup of students. 3)

The mean percentage attendance and standard deviatithe second group of students are 82.95 @firgspectively.

e Compare and contrast the attendance of each gf@tpdents. (3)
Solution:

(@)

x = % - 18.875 Set out your working clearly so you will st

be given the method mark if you make a

standard deviation \%% -18.878 = /1.359375 Calculator error.

file://C:\Users\Buba\kaz\ouba\sl mexl a 4. 3/21/201:
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=1.16592...

(b) mean % attendance- 2’?)75x 100=94.375

(c) Mode is 17
Median is 18
IQRiIs20-17=3

(d)
First Group:

15 16 17 15 19 20 & 22 23 24 23

Second Group: Put the box plots side by side so
you can compare easily.

(e)

First mean % > Second mean % There are 3 marks for this part, so 3 diffe
First IQR < Second IQR correct comments are required. Try to

Eirst sd < Second sd comment about location, spread and shape.

First range < Second range

First negative skew, given by whiskers, symmetyic b
box

Second positive skew.

© Pearson Education Ltd 2C
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Exercise A, Question 5

Question:

The random variabl¥ has the distribution

P(X:x):% for x=1,2,...,n.

a Write down the name of the distribution.

Given that EX) = 10,

b show thah = 19,
¢ Find Var().

Solution:

(a) Discrete uniform distribution

(b)

(n+1) _ 10
2
n =19
©) (n+1)(n-1) =30

12

© Pearson Education Ltd 2C
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(1)

(2)

(2)

Learning the details of the uniform
distribution and formulae for mean and
variance make this question easier.
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Exercise A, Question 6

Question:

A researcher thinks that there is a link betweprraon’s confidence and their height. She devidestao measure the
confidencec, of nine people and their heightcm. The data are shown in the table below.

h |179| 169 187|166| 162|193]|161| 177|168
C | 569]561| 579| 561| 540| 598| 542| 565|573

[Zh = 1562 3c = 5088,xhc = 884 484xh? = 272094 3c? = 2878966]

a Draw a scatter diagram to represent these data. (2)
b Find the values d§,, S.. andS. (3)
c Calculate the value of the product moment cornlatoefficient. (3)
d Calculate the equation of the regression line @f h. 4)
e Draw this line on your scatter diagram. (2)
f Interpret the gradient of the regression line. (1)

The researcher decides to use this regression rnwmgetdict a person’s confidence.

g Find the proposed confidence for the person wisoahiaeight of 172 cm. (2)
Solution:

(@) & (e)

] Be careful when plotting the points. Make
Scatter Diagram sure the regression line passes through this
point.(h, )

B10
oo L B1B1 (2) for points, B1B1 (2) for line.

590 1+

agn +

w 570 +
aB0 +
550 +
540 4
530 : : : :
150 160 170 180 1490 200

h

(b)
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Sy = 272094 % =1000.2

S = 2878966 % = 2550

S. = 884484 1562x5088 _ 4 13373

©

r=_ e 14833 _( 897488
JSnSc  V/1000.2x 2550

(d)

b = igg(‘jz: 1.433015
= 5(;88 ~bx 15962 = 316.6256

¢ =1.4%h+317

(e) See Graph

(f)

Page2 of 2

Make sure you work accurately as all these
marks are for the answers.

Don't forget the square root.

Set out your working carefully and
remember to subtract the b in the second
equation.

For every 1 cm increase in height, the confidence This must be in context i.e. it relates to

measure increases by 1.43.

(9)

h =172
c =1.43x172+317=563 to 3 sf

© Pearson Education Ltd 2C
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‘height’ and ‘confidence measure’.

Substitutingh = 172 into your equation gets
the method mark.
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Exercise A, Question 7

Question:
A fairground game involves trying to hit a moviragdet with an air rifle pellet.

Each player has up to three pellets in a rounde points are scored if a pellet hits the target ttei round is over if a pellet misses
the target.

Jean has a constant probability of 0.4 of hittimg target.

The random variablX is the number of points Jean scores in a round.

Find
a the probability that Jean scores 15 points inuadg 2)
b the probability distribution oX. (5)

A game consists of two rounds.
¢ Find the probability that Jean scores more paintger second round than her first. (6)

Solution:

(a) P(Scores 15 points)

= P(hit,hit,hit) = 0.4 x 0.4 x 0.4 = 0.064 Thereidy one way of scoring 15 points.
(b)
X 0 5 10 15 Set out the distribution in a table
PX=x) 0.6 |0.4%x0.6] (42x
0.6

0.6 0.24 0.096 0.064

©

P(Jean scores more in round two than round one)There is only 1 way of scoring each value as thedo
=P(X=0 thenX=5,10 or 15) ends if Jean misses.

+P(X =5 thenX =10 or 15)

+P(X =10 thenX =15)

=0.6%(0.24+0.096+ 0.064) Consider the possible score for the first rountiim
+0.24x (0.096+ 0.064) and the corresponding scores on the second round.

+0.096% 0.064

=0.284544
=0.285 (3 sf)

© Pearson Education Ltd 2C
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Exercise A, Question 1

Question:

In a factory, machine&, B andC are all producing metal rods of the same lengthciiheA produces 35% of the rods,
machineB produces 25% and the rest are produced by machi®é their production of rods, machin&sB andC produce
3%, 6% and 5% defective rods respectively.

a Draw a tree diagram to represent this information.
b Find the probability that a randomly selected isod

i produced by machin& and is defective,

i is defective.

¢ Given that a randomly selected rod is defectiwvel the probability that it was produced by mactC.

Solution:

Give your answers to at least 3 significant figurekess otherwise stated in the question.

a
0.03_~D
A =
s 097~
006 D Remember to label all the branches and put all the
028 .~ probabilities on.
08D
04
005 _-~-D
c—
085™~D
bi
— _ 21
P(An D) =0.35x0.03,=0.0105 or -

II|:>(D) =P(An D) or PBn D) or PCn D)

= 0.0105+ (0.25% 0.06)+ (0.4 0.05) If often helps to write down which combinations you

want.
91
=0.0455 or m
¢ PC|D) = PCn D) _ 0.4x0.05
PO) 0.0455 The words “given that” in the tion tell Lise
guestion tell you

40 conditional probability.

=0.440 or Y

© Pearson Education Ltd 2C
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Exercise A, Question 2

Question:

Summarised opposite are the distances, to thestaaile, travelled to work by a random sample d t@mmuters.

Distance (to the nearest mile) | Number of commuters

0-9 10
10-19 19
20-29 43
30-39 25
40-49 8
50-59 6
60-69 5
70-79 3
80-89 1

For this distribution,
a describe its shape,
b use linear interpolation to estimate its median.

The mid-point of each class was represented dyd its corresponding frequency tyiving =fx = 3550 ancfx? =
138 020

c Estimate the mean and standard deviation of iktslalition.

One coefficient of skewness is given by

3(mean- median)
standarddeviation

d Evaluate this coefficient for this distribution.
e State whether or not the value of your coefficisrdonsistent with your description in partustify your answer.
f State, with a reason, whether you should use #snror the median to represent the data in thiskdison.

g State the circumstance under which it would nattenavhether you used the mean or the median t@sept a set of
data

Solution:

a Positive skew
b We do not need to do any rounding as the de¢
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Median :1—20 = 60" term so in the 26 29 clasgrouped.

19.5 Q, 29.5
—e # -
29 60 72

Q,-195 _ 60-29
295-195  72-29

_ 31
Q, =19.5+5-x10

=26.7
3550 _

¢ Mean= E —2_.6

o= \/138020_ (@)2
120 \'120
=16.5829
=16.6
3(29.6-26.7) _

d BEETY 0.5199...

=0.520

eYesitisas0.520>0
f UseMedian
Since the data is skewed

g If the data areymmetrical or skewnessis
zero

© Pearson Education Ltd 2C
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Draw a diagram if it helps to get the fractions.
Remember to use the class boundaries. Here
they are 19.5 and 29.5 as there are gaps in the
data. The end values on the bottom are the
cumulative frequency for the previous class and
this class.

.y fx
Usmgy
IR OIS 2
Use St - y and the accurate value for
the mean

Use the accurate figures to do this calculation.
Although you can write down the numbers to 3
s.f. If you use the rounded off figures you get
0.524 which may lose a mark.

3/21/201:



Heinemann Solutionbank: Statistics 1 Pagel of 1

Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Review Exercise
Exercise A, Question 3

Question:

A teacher recorded, to the nearest hour, the tpeatsvatching television during a particular weglkelch child in a
random sample. The times were summarised in a gobfipquency table and represented by a histogram.

One of the classes in the grouped frequency digtab was 2029 and its associated frequency was 9. On thedristt
the height of the rectangle representing that class3.6 cm and the width was 2 cm.

a Give a reason to support the use of a histograrep@sent these data.

b Write down the underlying feature associated w#hh of the bars in a histogram.
¢ Show that on this histogram each child was repiteseby 0.8 crh

The total area under the histogram was 24.cm

d Find the total number of children in the grc

Solution:

a Time is a continuous variable
b Area is proportional to frequency
cAreaofbar=3.6x2=7.2 Remember it is the afahe bar which

9 children represented by 7.2 382 - 0.8 represents the frequency in a histogram.

7.2 _ _
ﬁ—90r0.8><9—7.2

1 child represented by 0.8
_ 24 _
d Total= o8- 30

or

© Pearson Education Ltd 2C
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Exercise A, Question 4

Question:
a Give two reasons to justify the use of statistioaldels.

It has been suggested that there are seven stagdgaid in creating a statistical model. They amamarised below,
with stages 3, 4 and 7 missing.

Stage 1. The recognition of a real-world problem.

Stage 2. A statistical model is devised.

Stage 3.

Stage 4.

Stage 5. Comparisons are made against the devisgelm

Stage 6. Statistical concepts are used to testalithe model describes the real-world problem.
Stage 7.

b Write down the missing stag

Solution:

a Any 2 lines from
Used to simplify orepresent a real world problem.

Cheaper oguicker (than producing the real situation) or
more easily modified

To improve understanding of the real world problem

Used to predict outcomes from a real world problem
(idea of predictions)

b (3) Model used to make predictions. You could pand 4 the
(4) Experimental data collected other way round.

(7) Model is refined. (Steps 2(or 3) to 5(or 6) are

repeated)

© Pearson Education Ltd 2C
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Exercise A, Question 5

Question:

The following table summarises the distances, éonarest km, that 134 examiners travelled to dithemeeting in
London.

Distance (km) | Number of examiners
41-45 4
46-50 19
51-60 53
61-70 37
71-90 15
91-150 6

a Give a reason to justify the use of a histogramefesent these data.
b Calculate the frequency densities needed to driaistagram for these data.
(Do not draw the histogram.)

¢ Use interpolation to estimate the med@y the lower quartil®,, and the upper quartilg, of these data.

The mid-point of each class is represented bpd the corresponding frequencyfbZalculations then give the
following values

>fx = 8379.5 andfx? = 557 489.75
d Calculate an estimate of the mean and an estiofdle standard deviation for these data.

One coefficient of skewness is given by

Q3—-2Q,+Q
Qg_ Ql '

e Evaluate this coefficient and comment on the slessrof these data.
f Give another justification of your commente.

Solution:

a Distance is a continuous variable.
b F.D.= _reauensy . 48 38533.7,0.75,0.1

"~ class width
c Q, isthe %’ = 67" term so is in the class 51 — 60
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Q,-505 _ 67-23
60.5-50.5  76-23

Q, =588
Q is thel%4 =33.8" term

Q-505 _ 335-23
60.5-50.5 76-23
Q =525

Q is the 3><1%4 =100.5" term

Q;—-60.5 _ 100.5-76
70.5-60.5 113-76

Q3 =671
_ 83795 > X
d Mean= 134 Usmgy
=62.5
2 2
- 557489.75_ (8379.5 YR (S
Standard deV|at|on\/ 13 ( 134 ) Usmg\/ S _(f) and the accurate
- 158 value for the mean. Using the rounded off

= version will give the wrong anser.
Q-2Q0,+Q  _ 67.1-2x58.8+52.5
Y Q-Q 67.1-52.5
=0.137 = POSITIVE SKEW

f For positive skew Mean > median and 62.5 > 58.8

or

Q3-Q,(8.3)>Q, - Q, (6.3) You should put the figures as well as the
reason to show skew. Simply stating for

or example mean > median is not enough.

3(62.5-58.8) _

158 =0.703>0

Therefore positive skew.

© Pearson Education Ltd 2C
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Exercise A, Question 6

Question:

Aeroplanes fly from CityA to City B. Over a long period of time the number of minudeky in take-off from CityA
was recorded. The minimum delay was five minutesthe maximum delay was 63 minutes. A quarter ladelbys
were at most 12 minutes, half were at most 17 resmiand 75% were at most 28 minutes. Only one addifeys was
longer than 45 minutes.

An outlier is an observation that falls either %.6nterquartile range) above the upper quartilé.érx (interquartile
range) below the lower quartile.

a On graph paper, draw a box plot to represent tate
b Comment on the distribution of delays. Justify yanswer.

¢ Suggest how the distribution might be interprdigc passenger who frequently flies from (A to City B.

Solution:

ald5Q3-Q)=15(28-12)=24 You must always check for
outliers before drawing a

Q;+24=52= 63is outlier box plot. Show your

working and state what the
outliers are if there are any.
Or say no outliers if there
are none.

B o ~__ The Ouitlier is marked by
T thecross.

Q, — 24 = =12 <0 no outliers

1 T Theend of the whisker is
: ) put 45 since the question
b e e e e states that only one of the
1 values is greater than 45. If
................................. we had not been told this
o i = = w @ m the whisker would have

gone at 52.

Always label the axis

b The distribution is positive skew since
Q- Q; (5) <Q3-Q,(11) Use figures to back up your
reason

c Many delays are small so passengers should femkthcceptable.  Always interpret in the
context of the question

© Pearson Education Ltd 2C
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Exercise A, Question 7

Question:

In a school there are 148 students in Years 12.8rsludying Science, Humanities or Arts subjecfd¢h@se students, 89 wear
glasses and the others do not. There are 30 Sctumbents of whom 18 wear glasses. The correspgfiidinres for the Humanities
students are 68 and 44 respectively.

A student is chosen at random.

Find the probability that this student

ais studying Arts subjects,

b does not wear glasses, given that the studentdyiag Arts subjects.

Amongst the Science students, 80% are rigintded. Corresponding percentages for Humaniti@#\es students are 75% and 7
respectively.

A student is again chosen at random.
¢ Find the probability that this student is rightadad.

d Given that this student is ri¢-handed, find the probability that the studentiglging Science subjec

Solution:
Glasse$No glassefTotals Drawing a two way table enables you to see the
_ data clearly. A Venn diagram would be too
Science (18 12 30 complicated as 5 circles would be needed
Arts 27 23 50
Humanitie§44 24 68
Totals 89 59 148
_ 50 _ 25 _
a P(Arts)= 8- 71" 0.338
P(GnA) _ 23/148 _ 23 _ The words “given that” in the question tell you to
b P(no glasses/Art = =£°=0.46 9 a y
(nog S PA) 50/148 50 ~—  use conditional probability.
¢ P(Right handed¥ P(ShnRH) + P(A n RH) + P(HhRH) It often helps to write down which combinations
you want.
_ 30 50 68
=118 X 0.8+m xo.7+% x0.75
_ 55 _
=" 0.743

The words “given that” in the question tell you to

30
P(ShRH) _ 12 %08 > I
= use conditional probability.

P(RH) ®

d P(Science / right handed)

© Pearson Education Ltd 2C
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Exercise A, Question 8

Question:

Over a period of time, the number of peopleaving a hotel each morning was recorded. Thaeteate summarised in
the stem and leaf diagram below.

Numbe| 3|2 means & Totals

leaving
2 799 (3)
3 |22356 (5)
4 |014829 (5)
5 |233666 8 (7)
6 (0145 4)
7 |12 3 (2)
8 |1 (1)

For these data,

a write down the mode,

b find the values of the three quatrtiles.

Given thattx = 1335 andx? = 71 801, find

¢ the mean and the standard deviation of these data.

One measure of skewness is found using

3(mean- mode)
standard deviation

d Evaluate this measure to show that these dataegatively skewed.

e Give two other reasons why these data are nefjatkewed

Solution:
a Mode is56
b Q is theZ! = 6.75 which rounds up td"termQ, =35  Rounding needs to be used as the data
4 is discrete

Q,is the% = 13.5 which rounds up to tféteer2 =52
Qg is the3 x % = 20.25 which rounds up to #1ermQ, =
60

1335 _ \9; 4 .Y
¢ Mean= 57 - 49.4 or 4;99 Usmgy

2 2
oo | 71801 (1335)° _ e (T

Standard deviation \/ > ( > ) 14.6 Usmg\/ St T (Wj

file://C:\Users\Buba\kaz\ouba\sl revl a 8.| 3/21/201:
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3(49.4-56) _
d 1aa w38
e For negative skew;

Mean<median<mode (49.4 < 52 < 56)
Qz - Q]_ (17) >Q3 - Q2 (8)

3(49.4-52) _
e - 0.534

© Pearson Education Ltd 2C
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Any 2 of these would be acceptable
but you should put the figures as well
as the reason to show skew. Simply
stating for example mean < median <
mode is not enough.
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Exercise A, Question 9

Question:

A bag contains nine blue balls and three red bhAllsall is selected at random from the bag andatsur is recorded.
The ball is not replaced. A second ball is seleatadindom and its colour is recorded.

a Draw a tree diagram to represent the information.
Find the probability that
b the second ball selected is red,

¢ both balls selected are red, given that the sebalidelected is re

Solution:
a
23 Blue
1
) Blue\
12 3 Red Remember to label all the branches and
1 o,
put all the probabilities on.
9 Blue
3 11
12 Red
k
1 Red
i 9 3 ,.3,2 ften helps to write down which
b P(Second ball is red) = x = + = x = It often help
12 11 12 11 combinations you want.
-1
4
TR The words “given that” in th i
¢ P(Both are red | Second ball is red¥2—1% = 2 € woras “given that " in the question
( | 1 11 tell you to use conditional probability.

Ny

© Pearson Education Ltd 2C
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Exercise A, Question 10

Question:

For the eventé andB,

PANB)=0.32, PANB)=0.11 andPA 0 B) = 0.65 .

a Draw a Venn diagram to illustrate the complete garspace for the evendsandB.
b Write down the value of R} and the value of Bj.

¢ Find PAIB").

d Determine whether or nA andB are independel

Solution:

aPAOB) =P@A) +P®) - P(An B)
0.65=0.32 + 0.11 + R(N B)

PANB)=0.22
1-032-0.22-0.11=0.35
3 When drawing a Venn diagram remember to draw a
A B rectangle around the circles and add the probgbilit
0.35.
0.35
b P@A) =0.32 +0.22 9.54
P@B)=0.33
CPA | B') _ PA n’B’) _032_3 The Word_s_ “given that” _i_n the question tell you to
PB) 0.67 67 use conditional probability.

d For independence R(N B) = PA)P(B)
For these data 0.220.54 x 0.33 =0.1782
[0 NOT independent

© Pearson Education Ltd 2C
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Exercise A, Question 11

Question:
a Describe the main features and uses of a box plot.

Children from school#é andB took part in a fun run for charity. The timesthe nearest minute, taken by the children
from schoolA are summarised in Figure 1.

Bl IR

10} 20 30 40} 50 a0)
Time (minutes)

School A

bi Write down the time by which 75% of the childrensichoolA had completed the run.

ii State the name given to this value.

¢ Explain what you understand by the two crosseipdFigure 1.

For schooB the least time taken by any of the children wasn#tutes and the longest time was 55 minutes.
The three quartiles were 30, 37 and 50 respectively

d On graph paper, draw a box plot to represent #ta flom schooB.

e Compare and contrast these two box [

Solution:

a Indicates max/median/min/upper quartile/lower tjlear
Indicates outliers

Indicates skewness

Allows comparisons

Indicates range / IQR/ spread

bi 37 minutes

ii Upper quatrtile /third quartile /#5percentile

c Ouitliers

Observations that are different from the other
observations and need to be treated with caution.

These two children probably walked/ took a lot
longer.
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dIQR =20
Q; — 1.5 x 20 = 0 therefore no outliers

Qg+ 1.5 x 20 = 80 therefore no outliers

e Children from school A generally took less
time.

50% of B< 37 mins, 75% of A < 37 mins
(similarly for 30)

Median of A < median of B

A has outliers, (B does not)

Both positive skew

IQR of A <IQR of B, range of A > range of B

© Pearson Education Ltd 2C
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You must always check for outliers before
drawing a box plot. Show your working and st
what the outliers are if there are any. Or say no
outliers if there are none.

Use the same scale as the one in the question so
they are easy to compare. As there are no ou
you must use the highest and lowest values for
the end of the whiskers.

You should always try to compare a measure of
location, a measure of spread and skewness.
Doing say the IQR and range will be treated as
one comparison not two
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Exercise A, Question 12

Question:

Sunita and Shelley talk to each other once a wagk®telephone. Over many weeks they recordetictoearest
minute, the number of minutes spent in conversaiimrach occasion. The following table summarises tesults.

Time (to the nearest minute) | Number of conver sations
5-9 2
10-14 9
15-19 20
20-24 13
25-29 8
30-34 3

Two of the conversations were chosen at random.

a Find the probability that both of them were lontfean 24.5 minutes.

The mid-point of each class was representer dnyd its corresponding frequencyfhgiving fx = 1060.
b Calculate an estimate of the mean time spent&in¢bnversations.

During the following 25 weeks they monitored thegekly conversations and found that at the enti@BO weeks the
overall mean length of conversation was 21 minutes.

¢ Find the mean time spent in conversation duriege?5 weeks.

d Comment on these two mean val

Solution:
a P(both |onger than 24@ E X E NOte the numbers redl:lce in the
55 54 fractions as they are different
conversations

= 2—17 or 0.B7 or 0.037 to 3 sf

b Estimate of mean time spent

. : . 1060
on their conversations BE

= 19H or 19.7%

1060+ > fy _ . total time
¢ 80 =21 USmgtotal number
> fy = 620

file://C:\Users\Buba\kaz\ouba\sl revl a 12. 3/21/201:
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_ 620 _
y=2=248

d Increase in mean value.

Length of conversations increased considerablynduthie You need to put your comment in the
25 weeks relative to the 55 weeks. context of the question

© Pearson Education Ltd 2C
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Exercise A, Question 13

Question:

A group of 100 people produced the following infation relating to three attributes. The attribitese wearing
glasses, being left-handed and having dark hair.

Glasses were worn by 36 people, 28 were left-haaddd36 had dark hair. There were 17 who wore giaand were
left-handed, 19 who wore glasses and had darkanairl5 who were letftanded and had dark hair. Only 10 people
glasses, were left-handed and had dark hair.

a Represent these data on a Venn diagram.

A person was selected at random from this group.

Find the probability that this person

b wore glasses but was not left-handed and did ae¢ dark hair,

c did not wear glasses, was not left-handed andatithave dark hair,
d had only two of the attributes,

e wore glasses given they were -handed and had dark h.

Solution:
G L
10
Start in the middle of the Venn diagram and
W work outwards. Remember the rectangle
those not in any of the circles. Your numt
should total 100.
41
o}
Co)y=20_1
b P(G,L,D)—100 m
S _ 4
c PG,L,D) = 10
. 9+7+5 _ &
d P(Only two attributes¥ 100 - 1w
10 . - .
ePG | L&D)= PGIL&D) _ 100 _ 10 _2 The words “given that” in the question tell
PL | D) 11750 15 3 you to use conditional probability.

© Pearson Education Ltd 2C
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Exercise A, Question 14

Question:

A survey of the reading habits of some studentsakad that, on a regular basis, 25% read qualitispapers, 45% re:
tabloid newspapers and 40% do not read newspapalls a

a Find the proportion of students who read bothityjyahd tabloid newspapers.
b Draw a Venn diagram to represent this information.
A student is selected at random. Given that thidestit reads newspapers on a regular basis,

c find the probability that this student only reapglity newspapet

Solution:

a PQOT)=PQ)+PT)-PQnT)
0.6 =0.25+0.45-P@Qn T)

PQnT) =01
When drawing a Venn diagram remember to draw a
Q T rectangle around the circles and add the probgplili.
Remember it is the total in circle A = 0.25 and tibizl
in circle B = 0.45.
p 04

cPQAT [QOT)= 015_1_pp5  The words “given that” in the question tell youuse
0.6 4 conditional probability.

© Pearson Education Ltd 2C
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Exercise A, Question 15

Question:

Figure 2 shows a histogram for the variahblehich represents the time taken, in minutes, gyoap of people to swim
500 m.

Histogram of times

Frequency density
[

0 5 10 14 1820 25 30 40
Length

-y

a Copy and complete the frequency tabletfor

t 5-10| 10-14] 14-18| 18—-25| 25-40
Frequency | 10 16 24

b Estimate the number of people who took longer @@aminutes to swim 500 m.
¢ Find an estimate of the mean time taken.

d Find an estimate for the standard deviatioh of

e Find the median and quartiles tor

One measure of skewness is found using

3(mean- median)
standard deviation

f Evaluate this measure and describe the skewndkesH dat

Solution:

a 18 —25 group, area7x5=35 Check the bars given to see whether the area etingals
frequency or is proportional to the frequency. Here

25 —40group, area 15x1 =15 equals the frequency.

b (25-20)x5+(40-25)x1=40 Calculatimg the area on the histogram for time > 20

¢ Mid points are 7.5, 12, 16, 21.5, 32.5

> =100 The word estimate is used in the question when the
midpoints are used to calculate the mean and standa
deviation.
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3 ft = (10x 7.5)+ (16 x 12)+ (24 % 16) + (35 21.5)+ (15 x 32.5)

=1891
> ft 1891 _
St 700 - 18.91
d 3 ft2=(10x 7.5) + (16 x 12%) + (24 x 16) + (35% 21.5) + (15x 32.5) = 41033
2 2
_ 41033 _ (1891\" _ Y (T
a—\/ 100 (100) 1.26 Usmg\/ ST _(W)
e Q isthe 100 _ 54h term No Rounding is needed when calculating the quatrtile
2 etc as the data is grouped.
Q, =18 The 50" term is at the end of the 14 - 18 class so it is
Q, is the % = 28h term 18 as there are no gaps in the classes

Q,-10 _ 25-10
14-10  26-10
Ql =13.75
Q is the 3><¥ =75" term
Q;-18 _ 75-50
25-18  85-50
Q3 =23

¢ 3(1891-18)

T 0.376 therefore it is positive skew

© Pearson Education Ltd 2C
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Review Exercise
Exercise A, Question 16

Question:

A company assembles drills using components fromdources. Goodbuy supplies 85% of the componetenart
supplies the rest. It is known that 3% of the congrds supplied by Goodbuy are faulty and 6% ofdtmgpplied by
Amart are faulty.

a Represent this information on a tree diagram.
An assembled drill is selected at random.

b Find the probability that it is not faul

Solution:
/ Faulty
Goodbuy
/ \ Not faulty
Remember to label all the branches and put all
\ FHU!W the probabilities on.
Amart
a 0.94 Mot faulty

b P(Not faulty)= P(GnNF) + P(A n NF)
It often helps to write down which combinations
=(0.85x0.97)+(0.15%x 0.94) you want.

= 0.9655

© Pearson Education Ltd 2C
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Exercise A, Question 17

Question:
Data is coded using= X_leo The mean of the coded data is 24 and the stam@aidtion is 2.8. Find the mean and
standard deviation of the original d:

Solution:

x—120 =24

X =240 therefore mean 240

standard deviation=2.8x5
=14

© Pearson Education Ltd 2C
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Exercise A, Question 1

Question:

As part of a statistics project, Gill collectedalatlating to the length of time, to the nearestute, spent by shoppers
a supermarket and the amount of money they spemntdata for a random sample of 10 shoppers are auiged in the
table below, whererepresents time andrthe amount spent over £20.

t (minutes) | £m
15 -3
23 17

5 -19
16 4
30 12

6 -9
32 27
23 6
35 20
27 6

a Write down the actual amount spent by the shopgerwas in the supermarket for 15 minutes.

b Calculates,, S,,,, andS,,,
(You may us&t? = 5478 % m? = 2101, andtm = 2485)

¢ Calculate the value of the product moment corietatoefficient betweehandm.

d Write down the value of the product moment cotrefacoefficient betweehand the actual amount spent. Give a
reason to justify your value.

On another day Gill collected similar data. Forstheata the product moment correlation coeffioiead 0.178
e Give an interpretation to both of these coeffitien

f Suggest a practical reason why these two valiesadifferen

Solution:
a20-3=£17

b Yt=212 and Y m=61

file://C:\Users\Buba\kaz\ouba\sl rev2 a 1.| 3/21/201:
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Suy =2485-22%212_ 11918
_ 22
St =5478- 2% - 0836
Sy =2101- % = 17289
C
_ 1191.8
1/983.6x 1728.9
= 0.914
d 0.914

e.g. linear transformation, coding does not aféeetfficient

e
0.914 suggests that the longer spent shopping thelnterpretation must be done in the context of
more money spent. (Idea more time, more spent) the question

0.178 suggests that different amounts spent foesam
time.

f e.g. might spend short time buying 1 expensiva @R might spend a long time checking for bargainginal, buying
lots of cheap item

© Pearson Education Ltd 2C
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Review Exercise
Exercise A, Question 2

Question:

The random variabl¥ has probability function

(2x-1)

x=1,2,3,4,5,6.
36

PX=x)=

a Construct a table giving the probability distrilout of X.
Find

b P(2 <X<5),

c the exact value of Kj.

d Show that VaiX) = 1.97 to three significant figures.

e Find Var(2- 3X).

Solution:

a

X 1 2 3 4 5 6

PX=x|L |32 |52 |2 |2 |4
36 36 36 36 36 36

0.0278, 0.0833, 0.139, 0.194, 0.25, 0.B06

21 7 ;
+ + === o — )
b P(3)+P(4)+P(5) %O 3O 0.583

CEX)= —[1+2x3+3x5+4x7+5x9+6x11],= 2% or 4472 or 4
36 36 36

d E(xz)=%[1+22x3+32x5+42x7+52x9+62x11],

_ 701 - 35
=% or 21.972 or 2136 or awrt 21.97
791 (1612
var(x) = 2 - (%) - 1.9714...

eVar(2 - X) =9 x 1.97 or (-Hx 1.97 =17.73
more accurate: 17.74

© Pearson Education Ltd 2C
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You must show all the steps when
you are asked to show that V&rE
1.97

Using Var (X + b) = &var(X)
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Exercise A, Question 3

Question:

The measure of intelligence, 1Q, of a group of sttd is assumed to be Normally distributed withma0 and
standard deviation 15.

a Find the probability that a student selected mtlom has an 1Q less than 91.
The probability that a randomly selected studergrak) of at least 100 kis 0.2090.

b Find, to the nearest integer, the valuk.

Solution:

a
4 f(Z) Drawing a diagram will help you to work out the
correct area

| i“l Z.—
9 100
PX<91) = P(Z < 9115100) Usingz = % As 91 is to the left of 100 yomr
- Pz <-0.6) value should be negative.
=1-0.7257 The tables give P(Z < 0.6) =2% — 0.6) so you
=0.2743 want 1 — this probability.
b
4 f(Z) As 0.2090 is not in the table of percentage points
you must work out the largest area
0.2090
|||i|n z

100 100 + k
1-0.2090=0.7910
P(X > 100+k) =0.2090 or P(X<100+k)=0.791

100+k-100 _ 4 g9 Use the first table or calculator to find thealue. Ii
15 Is positive as 100 + k is to the right of 100
k=12

© Pearson Education Ltd 2C
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Exercise A, Question 4

Question:

The scatter diagrams below were drawn by a student.

Diagram A Diagram B
Ya (Y
X X
X w X
X Xy XX
X w X ® % b
x X X x
& X
X X X

=y
=

Diagram
LA

X

x
x)(

w X

4 & 4
x X

x A
x

8

The student calculated the value of the product emdroorrelation coefficient for each of the setslata.

The values were

0.68 -0.79 0.08

Write down, with a reason, which value correspaiedshich scatter diagra

Solution:

Pagel of 1

Diagram A :y & x:r = —0.79; asx increases,You must identify clearly which diagram each value
y decreases or most points lie in thd and  goes with. And use the letters labelled on the .axes

4" quadrant

Diagram B:v & u: r = 0.08; no real pattern.
Several values of for one value ofi or points
lie in all four quadrants, randomly selected

Diagram C t ands: r = 0.68; Assincreases,

increases or most points lie in th& and &
guadrants.

© Pearson Education Ltd 2C
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Exercise A, Question 5

Question:

A long distance lorry driver recorded the distatregelled,m miles, and the amount of fuel uséditres, each day.
Summarised below are data from the driver’s recoda random sample of eight days.

The data are coded such tRat m - 250 and/ =f - 100.

>x =130 Xy =48

Xy = 8880 S, =20487.5

a Find the equation of the regression ling/@in x in the formy = a + bx.
b Hence find the equation of the regression lineafm.

¢ Predict the amount of fuel used on a journey & 2@les

Solution:

a Sy =20487.5

Sy =8880- 2% = 8100
T

130 _

a = % -(0.395363..)2> = ~0.425

y=-0.425 + 0.39%

bf-100=-0.4246 ..... + 0.395.m(- 250) Just substitute in farandy.

f=0.735 + 0.39%5n You must use the accurate valuesg@ndb
otherwise you get an incorrect answer of 0.825
instead of 0.735

c m=235=f=93.6

© Pearson Education Ltd 2C
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Exercise A, Question 6

Question:
The random variabl¥ has probability function

kx x=1,2,3,
P(X"X)‘{k(xu) x=4,5

wherek is a constant.

a Find the value ok.

b Find the exact value of Kj.

¢ Show that, to three significant figures, \lrE 1.47.

d Find, to one decimal place, Var- 3X).

Solution:

a

X 12 |3 |4 |5
PX=x) | k |2k |3k | 5k | 6k

k+2k+3k+5k+6k =1

1%k =1

-1

17

- 1 2 3 S 6
b EO() = 1x17+2x17+3x17+4x17+5x

- 64
17
_ 313
'?ﬁ

2y — 1 2 3 S 6
¢ E(X%) = Ixgrax g +9x g+ 16X +25x 7

_ 266

17

2
266 13
var(x) = 2% - (sﬁ)

=1.474=147

d Var(4-3X) =9Var(X)

file://C:\Users\Buba\kaz\ouba\sl rev2 a 6.|

Draw a probability distribution tabl
Substitute 1, 2 and 3 inkx, and
then 4 and 5 int&(x+1) to work out
the probabilities.

The sum of the probabilities = 1

Question requires an exact answer
therefore it is best to work in
fractions

UsingX x2p

You must show all the steps when
you are asked to show that V&rE
1.47.

Using Var éX + b) =a2VarO()

3/21/201:



Heinemann Solutionbank: Statistics 1 Page2 of 2

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\sl rev2 a 6.| 3/21/201:



Heinemann Solutionbank: Statistics 1

Solutionbank S1

Pagel of 2

Edexcel AS and A Level Modular Mathematics

Review Exercise
Exercise A, Question 7

Question:

A scientist found that the time takévl,minutes, to carry out an experiment can be moddiiea normal random

variable with mean 155 minutes and standard dewi&i5 minutes.
Find

aPM > 160).

b P(150< M < 157).

c the value om, to one decimal place, such thaM <m) = 0.30

Solution:

aM ~ N (155,3.5)
A (2)

M, 2
155 160

P(M> 160) = P(z> 1603‘5155)

-

= P(z> 1.43)
=1-0.9236

= 0.0764 (0.0766 if calc used)

(op

4 (Z)

z
150 155 157
_ of 150-155 157-155
P(150<M< 157) = P( 35 <2< 73: )

= P(-1.43 <z< 0.57)

=P(z=<0.57) -P(z< -1.43)

= 0.7157 - (1 - 0.9236)

=0.6393 (0.6396 if calc used)

file://C:\Users\Buba\kaz\ouba\sl rev2 a 7.|

Drawing a diagram will help you to
work out the correct area

Usingz = % .As 160 is to the rig}

of 155 yourz value should be
positive

The tables give (< 1.43) so you
want 1 — this probability.

The tables give Z(> -1.43) so you
want 1 — this probability.
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4 (Z)

0.3

m 155
P(M<m) = 0.3= m;1555 = —0.5244

m = 153.2

© Pearson Education Ltd 2C
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Use the table of percentage points or
calculator to find z. You must use at
least the 4 decimal places given in
the table. It is a negative value since
mis to the left of 155
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Exercise A, Question 8

Question:
The random variabl¥ has probability distribution
X 112 3 |4]| 5

P(X=x)[0.1|p |0.20{qg | 0.30

a Given that EX) = 3.5, write down two equations involvipgandg.
Find

b the value op and the value df,

¢ Var (X),
d Var (3—- 2X).
Solution:
a0.1+p+0.2+g+0.3=1 dYp=1
p+q=04 (1)
1x0.1+2xp+3x0.2+4%xqg+5%x0.3=3.5 E(X) =ZxP(X=x) =35

2p+49=13 (2
b Solving simultaneously

Multiplying (1) by (2)
2p+29=0.8

20=05

g=0.25

subst in tq(1) p+0.25=0.4

p=0.159=0.25

CEX9)=12x0.10+2x0.15+3x 0.2+ £x0.25+5x Using=xp
0.30 =14
Var(X) = 14 - 3.5 =175

d Var(3 - X) = 4varX) = 4 x 1.75 =7.00 Using Var (X + b) = & Var(X)

© Pearson Education Ltd 2C
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Exercise A, Question 9

Question:

A manufacturer stores drums of chemicals. Duringagte, evaporation takes place. A random sampl® afums was
taken and the time in storageweeks, and the evaporation logsl, are shown in the table below.

x| 3] 5| 6] 8]10112|13|15|16|18
y |36]50|53|61|169|79]|82|90|88|96

a On graph paper, draw a scatter diagram to représese data.

b Give a reason to support fitting a regression rhofithe formy = a + bx to these data.
¢ Find, to two decimal places, the valueaadnd the value dj.

(You may us&x? = 1352 3y? = 53112 andxy = 8354.)

d Give an interpretation of the valuelof

e Using your model, predict the amount of evaporatiat would take place after

i 19 weeks,

ii 35 weeks.

f Comment, with a reason, on the reliability of eatlour prediction:

Solution:

o}

120
100

80 g

&0 +

40

Evaporation loss (y ml)
L ]

20

0 o 10 15 20
Time (x weeks)

b Pointsliecloseto astraight line

c Y x=106Yy=704,3 xy = 8354
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Sy =8354- 108%70% _gg1 ¢
S =1352- % =228.4
- %;Z =3.90
a = 71_%4 - b% =29.02 (2 dp required)

d For every extraweek in storage, another 3.90 ml of

chemical evaporates

e (i) y=29.0 + 3.90 x 19 203.1 ml (ji) y = 29.0 + 3.90 x 35 265.5 m

f (i) Closeto range of x, so reasonably reliable.

(i) Well outside range of x, could be unréliable since no evidence that model will continue to hold.

© Pearson Education Ltd 2C
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Exercise A, Question 10

Question:

a Write down two reasons for using statistical medel

b Give an example of a random variable that couldhbdelled by
i a normal distribution,

ii a discrete uniform distributic

Solution:

a To simplify a real world problem

To improve understanding / describe / analyse lawedd problem
Quicker and cheaper than using real thing

To predict possible future outcomes

Refine model / change parameters possible

b (i) e.g. height, weight (if) score on a face aftessing a fair die

© Pearson Education Ltd 2C
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Exercise A, Question 11

Question:

The heights of a group of athletes are modelled hgrmal distribution with mean 180 cm and standindation 5.2
cm. The weights of this group of athletes are meddby a normal distribution with mean 85 kg arghstard deviation
7.1 kg.

Find the probability that a randomly chosen athlete
ais taller than 188 cm,
b weighs less than 97 kg.

¢ Assuming that for these athletes height and weaaghindependent, find the probability that a rantjochosen athlete
is taller than 188 cm and weighs more than 97 kg.

d Comment on the assumption that height and weighinalepender

Solution:

a LetH be the random variable ~ height of athletes soN(180, 5.2)

4 fiZ) Drawing a diagram will help you to work out the
correct area

M Z,
180 188
PH>188) = P(Z > 1885_2180) Usingz=*"* As 188 is to the right of 180 yo
=PZ> 1_54') z value should be positive
=1-0.9382 The tables give (< 1.54) so you want 1 — this
=0.0618 probability.

b Let W be the random variable ~ weight of athletes\se N(85,7.%)

A f(2)
i
85 a7
PW<97) = P(Z <= 185) Usingz=>£. As 97 is to the right of 85 yomr
= PZ < 1.69) value should be positive
= 0.9545
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c

PH > 188 & W>97) =0.0618(1-0.9545)  P(W > 97) = 1 - P(W < 97)
= 0.00281

d

Evidence suggests height and weight are Use the context of the question when you are
positively correlated / linked commenting

Assumption of independence is not sen:

© Pearson Education Ltd 2C
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Exercise A, Question 12

Question:

A metallurgist measured the lengthmm, of a copper rod at various temperatut®s, and recorded the following
results.

t |
20.4| 2461.12
27.3| 2461.41
32.1| 2461.73
39.0| 2461.88
42.9] 2462.03
49.7] 2462.37
58.3| 2462.69
67.4] 2463.05

The results were then coded such that andy =1 — 2460.00.

a CaIcuIatea(y ands,.

(You may us&x? = 15 965.01 antlxy = 757.467)

b Find the equation of the regression ling/ai x in the formy = a + bx.
¢ Estimate the length of the rod at 40°C.

d Find the equation of the regression liné ont.

e Estimate the length of the rod at 90°C.

f Comment on the reliability of your estimatee.

Solution:
a
Xx=2t=337.1xy = 16.28 Yy is found by subtracting 2460 form all the
values to gey.
Sxy =757 467- 337.1; 16.28 = 71.4685
337.7

Syx = 15965.01- 5 - 1760.45875
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b b= 714685

= ———— =0.04059652
1760.45875

a= %3 ~ 0.0405965X %71 =0.324364

y = 0.324 + 0.0406

ct =40 therefore = 40,

y =0.324 + 0.0406 x 40 = 1.948,

| = 2460 + 1.948 2461.948 mm

d
| — 2460 = 0.324 + 0.0406

| = 2460.324 + 0.04Q6

eAtt=90,l =2463.978 mm

f 90°C outside range of data therefore unlikelyeaddiable

© Pearson Education Ltd 2C
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Remember to write the equation of the line at the
end.

Calculate the value of y and then decode.

Just substitute in the coding for foandy.
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Exercise A, Question 13

Question:

The random variabl¥ has the discrete uniform distribution

P(X=x)=%, x=1,2,3,4,5.

a Write down the value of &) and show that Vax) = 2.
Find

b E(3X - 2),

¢ Var(4 - 3X).

Solution:

aEX) =3;

Var(x)=2"1=> This method is using the formulae for the
12 uniform distribution

OrVar()():1><1+22><1+32><l+42><5+52><1—E(x)2
5 5 5 5 5

=2
b

E(BX-2)=3EK) -2 =7 Using E @X+b) =aE(X) +b
Cc

Var(4 - 3X) = 9vark) = 18 Using Var @X + b) = a2Var(X)

© Pearson Education Ltd 2C
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Exercise A, Question 14

Question:

From experience a high jumper knows that he caar eédeight of at least 1.78 m once in five attemide also knows
that he can clear a height of at least 1.65 m warseut of 10 attempts.

Assuming that the heights the high jumper can réaldbw a Normal distribution,
a draw a sketch to illustrate the above information,
b find, to three decimal places, the mean and tedsird deviation of the heights the high jumperreach,

c calculate the probability that he can jump attiéag4 m

Solution:

a

4 fly)

b
PZ>a) =0.2 Use the table of percentage points or calculat

a =0.8416 find z. You must use at least the 4 decimal places
PZ<b) =0.3 given in the table. 0.5244 is negative since 1s

to the left of the centre. 0.8416 is positive a&31.
is to the right of the centre.

L7871 2 0.8416= 1.78-1= 08416 (1) Usingz= =L

b =-0.5244

1.65-4 _

o

-0.5244= 1.65- yu = -0.5244 (2)

Solving simultaneousl{1)—2)

0.13=1.366>

o = 0.095, metres

substin 1.78 © = 0.8416 % 0.095

p =170 metres
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4 fiZ)
M. 2,
1.70 1.74
. _ 1.74-1.70 Usingz= 2%,
P(height= 1.74) P(z> T ) o
=P(z0.42) The tables give Z(< 0.42) so you want 1 — this

=1-0.6628 probability.
=0.3372 (calc gives 0.3369)

© Pearson Education Ltd 2C
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Exercise A, Question 15

Question:
A young family were looking for a new three bedrosemi-detached house.

A local survey recorded the prigein £1000s, and the distangdn miles, from the station, of such houses. The
following summary statistics were provided

S = 1135735, = 8.657,
S, = ~808.917

a Use these values to calculate the product monwerelation coefficient.
b Give an interpretation of your answerao
Another family asked for the distances to be messur km rather than miles.

c State the value of the product moment correlatmefficient in this cas

Solution:

Sy _  -808.917

ar= =
JSeSy  113573x8.657

=-0.816...

b

Houses are cheaper further away from the towsse the context of the question when you are
centre or equivalent statement asked to interpret

-0.816 To change miles to km you multiply Bgy .

Coding makes no difference to the product
moment correlation

© Pearson Education Ltd 2C
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Exercise A, Question 16

Question:

A student is investigating the relationship betwd#enprice ¥ pence) of 100 g of chocolate and the percenteihé ¢f
cocoa solids in the chocolate.

The following data are obtained

Chocolate brand | x (% cocoa) | y (pence)

10 35
B 20 55
C 30 40
D 35 100
E 40 60
F 50 90
G 60 110
H 70 130

(You may useZx = 315,2x% = 15 2255y = 620,%y? = 565502y = 28 750)
a Draw a scatter diagram to represent these data.

b Show tha@y =4337.5 and findg(X.

The student believes that a linear relationshighefformy = a + bx could be used to describe these data.
¢ Use linear regression to find the valueaaind the value di, giving your answers to one decimal place.
d Draw the regression line on your diagram.

The student believes that one brand of chocolateaspriced.

e Use the scatter diagram to

i state which brand is overpriced,

ii suggest a fair price for this brand.

Give reasons for both your answ

Solution:

a, d
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140

120 -

100 4 /
ped

B0 ” +

80

y (pence)

20

0 10 20 30 40 50 60 70 80
X (% cocoa)

_ 315620 _
b S, =28750 g =43375

Sec = 15225- % =2821.875

cb=Y=-1537...=15
Sx

a=y—bx=%)—b%15=16.97... =17.0

d on graph draw the liney =17.0 + .5
ei Brand D, since a long way above the line
ii Using the liney =17 + 35 x 1.5 = 69.5 per

© Pearson Education Ltd 2C
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Solutionbank S1

Edexcel AS and A Level Modular Mathematics

Review Exercise
Exercise A, Question 17

Question:

The random variabl¥ has a normal distribution with mean 20 and stashdewiation 4.
a Find P¥K > 25).

b Find the value ofl such that

P(20 <X < d) = 0.4641

Solution:
a
4 fiZ) Drawing a diagram will help you to work out
the correct area
M 2,
20 25
P(X>25) = P(z S 25;20) Usingz = % As 25 is to the right of 20 your
- PEZ>1.25) z value should be positive.
= 1-0.8944 The tables give Z(< 1.25) so you want 1 this
= 0.1056 probability.
b
4 ()
g
: -

0

PX<20)=0.5s0<d)=0.5+0.4641=0.9641 The area to the right 3f0.0359. This is
not in the table so you need to work out the
area to the left od.

PZ<2)=0.9641,z=1.80 Use the first table or calculator to find the
d-20 _4 g0 value. It is positive ad is to the right of O
— - L
d=27.2

© Pearson Education Ltd 2C
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Review Exercise
Exercise A, Question 18

Question:

The random variabl¥ has probability distribution

X 1{3]5|7] 9
PX=x)]|0.2|p |0.2|q |0.15

a Given that EX) = 4.5, write down two equations involvipgandg.

Find

b the value op and the value df,
c P4 <X<7).

Given that EX?) = 27.4, find

d Var(X),

e E(19 - X),

f Var(19- 4X).

Solution:

a0.2+p+0.2+q+0.15=1

p+ g=0.45 Q)
1x0.2+3xp+5x0.2+7xq+9x%x0.15=4.5

3p+7g=195 (2
b Solving the two equations simultaneoudy

3p+7q = 1.95
3p+3g = 1.35 (1)x3
49 = 0.6

q=0.15
subst »+7x0.15=1.95
p=03

C P(4< X< 7)=P(5)+P(7)

2+(q
.35

I
o O
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d Var(X) = E(X?) - [E(X)]? = 27.4- 4.5

=715

e E(19-4X)=19-4x4.5

1

f Var(19-4X) = 16Var(X)

=16x7.15
=1144

© Pearson Education Ltd 2C
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Edexcel AS and A Level Modular Mathematics

Review Exercise
Exercise A, Question 19

Question:

The box plot in Figure 1 shows a summary of thegives of the luggage, in kg, for each musician irerhestra on an
overseas tour.

. -

20 L1} i Leil (1] il b o
Wielght (kg

The airline’s recommended weight limit for each mians’ luggage was 45 kg.

Given that none of the musician’s luggage weighextiy 45 kg,

a state the proportion of the musicians whose luggags below the recommended weight limit.
A quarter of the musicians had to pay a chargé¢aking heavy luggage.

b State the smallest weight for which the charge nvade.

¢ Explain what you understand by the x on the box ipl Figure 1, and suggest an instrument thabtteer of this
luggage might play.

d Describe the skewness of this distribution. Giveason for your answer.

One musician in the orchestra suggests that thghtgeof the luggage, in kg, can be modelled byranabdistribution
with quartiles as given in Figure 1.

e Find the standard deviation of this normal disttibn. E

Solution:

Q
N |~

b

I

kg
c +is an ‘outlier’ or ‘extreme’ value
Any heavy musical instrument such as double-bassnsl

d Q; —Q,(9) =Q, —Q,(9) so symmetrical or no skew

e P(\W< 54) = 0.75 or W > 54) = 0.2!
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4 f{Z)
0.75
Z
45 54
54-45 _ 067 Using the normal distribution table
o
o =134 (calcgives 13.3) ®(0.67) = 0.7486

®(0.68) = 0.7517
0.7486 is closer to 0.75 therefore ase0.67.

or use the calculator to get 13.343...

© Pearson Education Ltd 2C
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