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1. 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

P 6 3 9 3 5 A 01 01 6

y3auy SIHLNIEFL-HM ION.Od Y3dy SIHL NI LM 1ON Od

VAUV SIHENIE LM LON OQ


michellewright
Text Box
1.

michellewright
Pencil


PhysicsAndMathsTutor.com
Question * continued

dont have o list of a|l of +hem)

b) use quoto saw\p\ing.

eshmated total: [bOD => (Dx Sample Size
divide estimated numbers of each type by (0
catch 85 common, 45 mirror, & 30 leather carp.

lgnore any €ish cougit once the gquota £or that type
is £ull.
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lbD b0
We use e ﬁeunhCJ IN
=0-b]29.. / ench class.

d)i. the dato point stays in te same class, So +his would
not change the Standard deviation.

ii.1lb Wik outside the available classes, so does

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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7 (ordina) divech on
Helen is studying one of the qualitative variables from the large data set for Heathrow

from 2015. neot putwmn Wy mean wind speed
or winter ™~ s daiy n wina s
She started with the data from 3rd May and then took every 10th reading. g

There were only 3 different outcomes with the following frequencies

out A | B | C ) “(dwf
utsorme s Jrdete
Frequency 1(15 2 1 . fresh
\) w h ,
(a) State the sampling technique Helen used. lots of Iiﬂh-l g{mnl\1
1)

Wy £aNn V\/]V\O{ SP 960'{
(b) From your knowledge of the large data set

(i) suggest which variable was being studied,

(ii) state the name of outcome A.

)
George is also studying the same variable from the large data set for Heathrow from 2015.
He started with the data from 5th May and then took every 10th reading and obtained
the following
Outcome A B C
Frequency 16 1 1
Helen and George decided they should examine all of the data for this variable for
Heathrow from 2015 and obtained the following
Outcome A B C
Frequency 155 | 26 3
(c) State what inference Helen and George could reliably make from their original
samples about the outcomes of this variable at Heathrow, for the period covered by
the large data set in 2015.
(1)

outuomes are -

() Cystematc sampling @
((she took every lo¥h reading . meaning She chose her

sample at a reqular intecvad ) J
U

(L) olm'uh! mean wind queo' @

(i tight (1)
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3. 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.

ox) O?Por’n,\mhj ao\w\?\: ns, = @ (or convenience sonpU:\SB
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(a) State one disadvantage of using quota sampling compared with simple random g
sampling. §§§§§§§§
SRS
(1) S
Peteds—d
:?10’0’0’
In a university 8% of students are members of the university dance club. $o p=0-0% S
_ _— =
A random sample of 36 students is taken from the university. and. = 36 “2
:;09;!-
The random variable X represents the number of these students who are members of the dance club. §§g~f»
Xt
. . . -
(b) Using a suitable model for X, find §§§:g:,$:
o
0 POC=9)
SNt
(i) PX=>T7) o
%!

®3)
Only 40% of the university dance club members can dance the tango.

(c) Find the probability that a student is a member of the university dance club and can

dance the tango. use mulkplicafion
wle for AND (1)

A random sample of 50 students is taken from the university.
P(re3)
(d) Find the probability that fewer than 3 of these students are members of the

university dance club and can dance the tango.

(2)

a) One disod\mnl'aﬁe is Hat %wofo\ %o.mp\im\)) 1S not candom, So it cawnot be
used. {eliablj for inferences. Q
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More \ik,e\'s b be viased.
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Not random | less rondom.
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P(X=4) = 0-1b13%.. = 0-l6? (3.3.{3)6
W) P(X=23) = I-P(X<b)
= |- 093335
= 0°022233..
= 00222 (3.5.8) ©
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