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SECTION A: STATISTICS

Answer ALL questions. Write your answers in the spaces provided.

1. Sara is investigating the variation in daily maximum gust, 7 kn, for Camborne in June and
' July 1987.

She used the large data set to select a sample of size 20 from the June and July data for
1987. Sara selected the first value using a random number from 1 to 4 and then selected
every third value after that.

(a) State the sampling technique Sara used.

(b) From your knowledge of the large data set explain why this process may not
generate a sample of size 20.

The data Sara collected are summarised as follows
n=20 =374 Y =7600

(c) Calculate the standard deviation.

(@) Sosa Lsed systematiC .Sampling

(&) \n the Loarge Deoka Set , there are
. Some dayS mﬂ-_, ate) Cemcd:d gg.bg,.fb
ks process may not generak€ o
Sampele  of <cize 20.

( O f st2 _I°®

Q,‘ = [ 7600 - jzey2
20 \ h

/380 - (?76

J3%0 - ‘7.7?
@, = 5561 (ko 3d.)
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2. The partially completed histogram and the partially completed table show the time, to the nearest
minute, that a random sample of motorists was delayed by roadworks on a stretch of motorway.

A

20

‘Frequency ]
density i

| frey, 6=
c\ass width, S
x fey.dens. x

Time (minutes)

Delay (minutes) Number of motorists
4-6 6
E— 1~8 \4
9 17
10 -12 \ 45
13-15 9

— ;_leM._mw.

Estimate the percentage of these motorists who were delayed by the roadworks for between
8.5 and 13.5 minutes.

f(,ewency < class width x  frgueney density

(U Be frepdensity vawes ko £ the kable.
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Question 2 continued

o 2 ¥

 Between 7S and 125 mindla

Frequeny = 17 + 45 4 (529) e The ok wn

¥3 30 but we

L Z | - He valve

- 6 PO( ‘ISO
= 65 T Cdivide oy I

Y% of motorists letieen
| 8BS and 13.S minutes:

% <=/65 )x\oo
614417465494+ S

;‘65‘ \OO
-

= [67.7% (0 Zs.{.)

(Total for Question 2 is 5 marks)
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3. Sara was studying the relationship between rainfall, » mm, and humidity, 4%, in the UK.
She takes a random sample of 11 days from May 1987 for Leuchars from the large data set.

i
8

She obtained the following results.

ho | 93 | 8 | 95 | 97 | 8 | 94 | 97 97 | & | 97 | 86 |
P {11 103137 206 0 | 0 |24/ 11061 09| 01|
Sara examined the rainfall figures and found

Q=01 0,=09 Q=24

5 A value that is more than 1.5 times the interquartile range (IQR) above Q, is called an outlier.

(a) Show that » = 20.6 is an outlier.

i

(b) Give a reason why Sara might:
| (i) include

(i) exclude

this day’s reading.

Sara decided to exclude this day’s reading and drew the following scatter diagram for the
remaining 10 days’ values of » and 4.

LM ION 0T

7

4]

Rainfall ><
(mm) 5 |- H-H-H ‘

e e RN anan s Ay auEAaRas
0 - ! 1 —3% . —
80 90 100
Humidity (%)

(c) Give an interpretation of the correlation between rainfall and humidity.
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Question continued
The equation of the regression line of » on /4 for these 10 days is r=—12.8 + 0.154

| (d) Give an interpretation of the gradient of this regression line.

s (e) (1) Comment on the suitability of Sara’s sampling method for this study.

g (i1) Suggest how Sara could make better use of the large data set for her study.

@ \§Re Q3 Q=2.4-00\ =2.2

Ar;‘zoﬂ.é $S6. 85 , so =20.6 & an outlier

= () () She should inclvde & becovse ¢
' 'S a piece of datoeand aid daoka
shold be conaidered.

() She coud exclude it since ik is an€
extreme valve and affect e invercigation.

2| () As humidity incresses. Cainlall _increages. |

(é\) The 'g’mdi;ent— (0':) (CP(C&CI\& &at fjﬂl—ére s |
A Q- ISmm  inefeone  in  cainfaM pec
| peccenkage oé humidiby,

(@ () Saca's  Sampling method ifn 'k very
~ 900d  since she only WSes I dayy”

ovt of the whele month |, and

only pses one specific (oecakien,

(i) Sata could  ogce  data  Lrom
2 more Yan _ _ene OK locakion and
2 a\se yse a woer (ange of monthe

ot moe douS pec month.

_(Total for Question - is 7 marks)
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4. Helen is studying the daily mean wind speed for Camborne using the large data set from 1987. S5
The data for one month are summarised in Table 1 below. G558

Windspeed | n/a | 6 | 7 | 8 | 9 | 11 | 12 | 13 | 14 | 16 S
Frequency 13 | 2 | 3 | 2 | 2 | 3 | 1 | 2 | 1|2 sk

(a) Calculate the mean for these data. S

g‘
IS
&
o

(b) Calculate the standard deviation for these data and state the units.

Sy
S
IR R

5
%
%

The means and standard deviations of the daily mean wind speed for the other months B3
from the large data set for Camborne in 1987 are given in Table 2 below. The data are S8
not in month order. S858

Month A B C D E S5
Mean 7.58 8.26 8.57 8.57 11.57 o
Standard Deviation | 2.93 3.89 3.46 3.87 4.64

Table 2

(c) Using your knowledge of the large data set, suggest, giving a reason, which month S
had a mean of 11.57 B

The data for these months are summarised in the box plots on the opposite page. S
They are not in month order or the same order as in Table 2. SRS

(d) (1) State the meaning of the * symbol on some of the box plots. Ko

(i) Suggest, giving your reasons, which of the months in Table 2 is most likely to be SRS
summarised in the box plot marked Y. SRS
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“ | Question 4 continued
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c) October as it 13 the 1ateSt month inclnded in the detaset.
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(Total for Question 4 is 8 marks)
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5. Joshua is investigating the daily total rainfall in Hurn for May to October 2015 s

Using the information from the large data set, Joshua wishes to calculate the mean of the S
daily total rainfall in Hurn for May to October 2015 SO

. . SO
(a) Using your knowledge of the large data set, explain why Joshua needs to clean the o 28
S

data before calculating the mean. c

(X X2
< >
Q)] et

Using the information from the large data set, he produces the grouped frequency table below. CE

Daily total rainfall (r mm) | Frequency | Midpoint (X mm) o5 o

O
‘s%ﬂ
030, e
M
oods
EEK

O
5
000,
piole
<

0<r<o0s 121 0.25

0 0,020,
558
‘0
<
<

05<r<1.0 10 0.75 B
1.0<r<50 24 3.0 e
50<r <100 12 7.5 S5
10.0 < r < 30.0 17 20.0
You may use D fx=539.75and D fx2=7704.1875

(b) Use linear interpolation to calculate an estimate for the upper quartile of the daily :3‘§:¥:§:§
total rainfall.

00 i
[0% a0

S
(2) R

(c) Calculate an estimate for the standard deviation of the daily total rainfall in Hurn for L
May to October 2015 % -

KK
(2) SR

(d) (i) State the assumption involved with using class midpoints to calculate an estimate Ko
of a mean from a grouped frequency table. KK

(i1) Using your knowledge of the large data set, explain why this assumption does not K
hold in this case. S

(ii1) State, giving a reason, whether you would expect the actual mean daily total SO
rainfall in Hurn for May to October 2015 to be larger than, smaller than or the o
same as an estimate based on the grouped frequency table. <
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Frequency j %
density

I I | I 1 I I I I I 1 I 1 1 1 >
0 5 10 15 20 25
Time (minutes)

Figure 1

The histogram in Figure 1 shows the times taken to complete a crossword by a random
sample of students.

The number of students who completed the crossword in more than 15 minutes is 78

Estimate the percentage of students who took less than 11 minutes to complete
the crossword.

(4)
area above (5 reprecents 78 stwdents:

(12x3+3x4%+2x2) squares x R =78 students

areq sale
- one square represents k= 7%
S2

=15
area below 1= 8xI+1x3 = b

Sso 1bx 15 = 24 students below |l minutes

BUT we are osked Covr o percentage So we need the total
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Question continued

number of students who did the crwssword :

F8+ 20+ 1-5(1x % + 3xl) = |32 students
\_/V——/

\/H
save time - Scale x NO. Squares

don't vecolculate

=> percentoge = Zt, (00
132

=13-181... /
':(g'/.

(Total for Question is 4 marks)
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7. Jerry is studying visibility for Camborne using the large data set June 1987.
The table below contains two extracts from the large data set.

It shows the daily maximum relative humidity and the daily mean visibility.

Daily Maximum

Date Relative Humidity Daily Mean Visibility
Units Y
10/06/1987 90 5300
28/06/1987 100 0

(The units for Daily Mean Visibility are deliberately omitted.)
Given that daily mean visibility is given to the nearest 100,

(a) write down the range of distances in metres that corresponds to the recorded value 0
for the daily mean visibility.

(1

Jerry drew the following scatter diagram, Figure 2, and calculated some statistics using
the June 1987 data for Camborne from the large data set.

s

5000 @

4000 - T ¢ | 1R

Daily Daily mean visibility 1100 | 1600
mean 3000 X

visibility X
2000 -

1000 - T x&gx

A e,

80 85 90 95 100
Daily maximum relative humidity

X X Daily maximum relative

Sl humidity (%) 02 8

Figure 2

Jerry defines an outlier as a value that is more than 1.5 times the interquartile range
above Q, or more than 1.5 times the interquartile range below Q.

(b) Show that the point circled on the scatter diagram is an outlier for visibility.

2)

(c) Interpret the correlation between the daily mean visibility and the daily maximum
relative humidity.

1)

P 6 3 9 3 5 A 0 4 1 6
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Jerry drew the following scatter diagram, Figure 3, using the June 1987 data for
Camborne from the large data set, but forgot to label the x—axis.

5000

Daily 4000 X
mean
visibility 3000

2000 %

Figure 3

(d) Using your knowledge of the large data set, suggest which variable the x-axis on this
scatter diagram represents. ‘_‘

amiliarise youvself with )
thow the quantities in the set are

o) vounded to nearest hundred decametres MEASUTE

any value 0-50dm rounds down to O => O o S00m

b) data point: (40,5300)

value ot which point becomes ¢ outlier:

Q= Q,+ QR =1100+[600=2300m

Qz+ ISTQR =2700+ [5x1600 =5|00m

S300> 3100 = outlier

C) as the humidity increases, the mean Visibility decreases
d) we need something that increases Visibilify

X= hours of sunshine
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8. The partially completed table and partially completed histogram give information about
the ages of passengers on an airline.

There were no passengers aged 90 or over.

densty V4

-(Mm?'[ﬂ;ﬂ\:gﬂw Y 60 Y0 270 % %0 33
Age (xyears) | 0<x<b5 | 5<x<20 20<x<40|40<x<65 65<x<80 80<x<90
Frequency 5 45 90 1%0 £o @ 1

Frequency ' ) 4.5 5.2 4 0-|

6

S

Ll.

Frequency

density

0 10 20 30 40 50 60 70
@ Age (years)

(@) Complete the histogram.
(b) Use linear interpolation to estimate the median age.

An outlier is defined as a value greater than Q, + 1.5 x interquartile range.
Given that Q, = 27.3 and Q, = 58.9

(c) determine, giving a reason, whether or not the oldest passenger could be considered
as an outlier.

80

3)

(4)

2)

P 6 6 8 0 6 A 0 4 1 6
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Question

continued

wmedan = L+
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130

= 44.903%

7\

& lf‘r"lﬁ l

{
(&) upper outlier imit = 56.9 ¢+ 1.6( 58:9-23-3) = lo(-3

)

Since 106-3 7 90, de oldest pasenger is not an outlier
) v

\.Xl
o4

P 6 6 8 0 6 A 0 6 1 6

HRRK
R
SRR
ALK

006
555
<A<
A,
ORI

O
<
‘Qge
555

%
45
%9

5
o
X
%o
S0t

KRR IHR

”
b

%

KERRLEARLKEARRLEK

S

s
BRI,
oo oot e tetetotetetetotetete!

<>
s%’
5L
2
K,

<

<
5
20%%%
o
%

S22
pleles %!
oo a%e!
2%, s
PO o
KEIX

e
IS

095 o0
< X A
SSHELLS,
SR
e

SRR
(90950509
o


michellewright
Pencil

michellewright
Pencil


PhysicsAndMathsTutor.com

9. Each member of a group of 27 people was timed when completing a puzzle.

The time taken, x minutes, for each member of the group was recorded. Mﬁ%‘” hs
These times are summarised in the following box and whisker plot. I/ Classed
s an

o | x

W\
o

| | | | | | | |
0 Tw 1T 20 T 30 40 50 60 6;70
CeQl u61-25Time (x minutes)

(a) Find the range of the times. 6 8 @
Ronge = Hoghest value - Lowest Volue  ©077= 6! M
(b) Find the interquartile range of the times.

|&Q=u&-L&=?s-msn@ a)

For these 27 people 3.x=607.5 and 3 x>=1762325 X represeds the meon”

xX= 27
(d) calculate the standard deviation of the times t@aken to complete the puzzle.
- = 1362325 2 - ?2)
& = |27 (%*) - [BBE_(n1s*) “nnions..-12.1 op

Taruni defines an outlier as a value more than 3 standard deviations above the mean.

(c) calculate the mean time taken to complete the puzzle, ___ 6075 @

(e) State how many outliers Taruni would say there are in these data, giving a reason for
your answer.

436 =22:5+3(1710218.) = S8.8 (ldp) .". omla one Oublier @ 1)

Adam and Beth also completed the puzzle in @ minutes and b minutes respectively,
where a > b.
When their times are included with the data of the other 27 people

e the median time increases

e the mean time does not change

(f) Suggest a possible value for a and a possible value for b, explaining how your
values satisfy the above conditions.

3

(g) Without carrying out any further calculations, explain why the standard deviation of
all 29 times will be lower than your answer to part (d).

8) Medkian screnses anploes Yok bobh values mush be. 770 0

SN et medlen oS 20
Y ¢ becaust we lknow) Meon oloesn’t
leh = ) botal sum of Limes 27~ 1S doeg

3=GSZ-S
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N2 ©tad Sum 3’ bgs = 6s2-S
652.S-607s=4s5 . a+b=4s@

“O[d Sumﬂ

O+b-LS Rosside volues gald be: 0-24 b2l ()
0.220,b2720
O.7b

%\ x=72.5 &6 =121
22.5+12.1= 34.6

22.5-12.1: 10.4 s \

becowse 4 oolatis on 0, b mpessible

gor‘ wj(p e oulsxle

DU <O 3.6 and 10-b<be3%.6

(S0 botin values Jess Bnanl Sioded devtabion

Grom Mmean) & so Values “less Spread Oub”
o smalles Siended deiahm

Robh values wik be less than 1 Standord deiabio bhe Mmooy
andsowwmhddwab\mgaumm Wil am,blrzf@
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( ™)
10. Stav is studying the large data set for September 2015
He codes the variable Daily Mean Pressure, X, using the formulay = x — 1010
The data for all 30 days from Hurn are summarised by
dy=214 D y?=5912
(a) State the units of the variable x
(1)
(b) Find the mean Daily Mean Pressure for these 30 days.
Nn=10 (2)
(c) Find the standard deviation of Daily Mean Pressure for these 30 days.
©)
Stav knows that, in the UK, winds circulate
* in a clockwise direction around a region of high pressure
* in an anticlockwise direction around a region of low pressure
The table gives the Daily Mean Pressure for 3 locations from the large data set on 26/09/2015
Location Heathrow Hurn Leuchars
Daily Mean Pressure 1029 1028 1028
Cardinal Wind Direction NE £ W
The Cardinal Wind Directions for these 3 locations on 26/09/2015 were, in random order,
w NE E
You may assume that these 3 locations were under a single region of pressure.
(d) Using your knowledge of the large data set, place each of these Cardinal Wind
Directions in the correct location in the table.
Give a reason for your answer.
)
Q) Hecroposcal (02 Wwha) ©
_ + 1010
b) = = 3 + 100 W=2- 100 = oL = U+1610
~J J U
= 2\4y + \()\() (:) TE.L& = 2\ S6 wmeon 1S ?géEé_ = _Z:lfi
—_— J 4} 30
0
= 1013133
= 0 (be.d) O
\ y,

P 6 8 8 2 8 A 0 8 2 0
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Question continued.
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11. Charlie is studying the time it takes members of his company to travel to the office.
He stands by the door to the office from 0840 to 08 50 one morning and asks workers, as
they arrive, how long their journey was.

(a) State the sampling method Charlie used.

(b) State and briefly describe an alternative method of non-random sampling Charlie
could have used to obtain a sample of 40 workers.

Taruni decided to ask every member of the company the time, x minutes, it takes them to
travel to the office.

(c) State the data selection process Taruni used.

Taruni’s results are summarised by the box plot and summary statistics below.

— | * %

T
10 20 30 40 50 60 70 80 90 100 110 120 130 140

Journey time (minutes)

n=95 Y x=4133 > x*=20229

(d) Write down the interquartile range for these data.
(e) Calculate the mean and the standard deviation for these data.

(f) State, giving a reason, whether you would recommend using the mean and standard
deviation or the median and interquartile range to describe these data.

Rana and David both work for the company and have both moved house since Taruni
collected her data.

Rana’s journey to work has changed from 75 minutes to 35 minutes and David’s journey
to work has changed from 60 minutes to 33 minutes.

Taruni drew her box plot again and only had to change two values.

(g) Explain which two values Taruni must have changed and whether each of these
values has increased or decreased.
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12. A lake contains three different types of carp.
There are an estimated 450 mirror carp, 300 leather carp and 850 common carp.
Tim wishes to investigate the health of the fish in the lake.
He decides to take a sample of 160 fish.

(a) Give a reason why stratified random sampling cannot be used.

1)
(b) Explain how a sample of size 160 could be taken to ensure that the estimated
populations of each type of carp are fairly represented.
You should state the name of the sampling method used.
(2)
As part of the health check, Tim weighed the fish.
His results are given in the table below.
Weight (wkg) Frequency (f) Midpoint (m kg)
2<w<35 8 2.75
35<w<4 32 3.75
4<w<4s 64 4.25
45<w<s 40 4.75
S5€w<6 16 5.5
(You may use me =692 and Z:fm2 = 3053)
(c) Calculate an estimate for the standard deviation of the weight of the carp.
2)
Tim realised that he had transposed the figures for 2 of the weights of the fish.
He had recorded in the table 2.3 instead of 3.2 and 4.6 instead of 6.4
(d) Without calculating a new estimate for the standard deviation, state what effect
(1) using the correct figure of 3.2 instead of 2.3
(11) using the correct figure of 6.4 instead of 4.6
would have on your estimated standard deviation.
Give a reason for each of your answers. @

a) itisn't possible 1o have a sampling {rame
(We_dont know the exacr number of carp in the lake X
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not change the Standard deviation.
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change e mean by a smull amount. bl =18~ 3T

SO the estimate of U will increase.

bAL =4-3.. SO kb is close b the mean, bl is far from it
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