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The stem-and-leaf diagram shows the heights, in cenfimetres, of 17 plants, measured correct to the
nearest centimetre.
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median= £S5

(a) Find the median and inter-quartile range of these heights. [3]
QR =76-61= 13

(b) Calculate the me and staﬂdajrd d’E“L‘iaTiOﬂ of these hmghts 2]
MNCAN = =z 10O

(c) State one advantage of-{ 1sing the mffdhaﬂ rather than the mean as a measure of average for
these heights. 1]
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{a) The masses, in grams, of plums of a cer‘ta ind have the distribution N(55, 18).

(i) Find the probability that a plum chosen at random has a mass between 50.0 and
60.0 grams. O . 7@ \ [1]

(ii) The heaviest 5% of plums are classified as exira large.
Find the mininmim mass of extra large pllums.62 . D [1]
(iii) The plums are packed in bags. each containing 10 randomly selected plums. 7( o [\/ ( 6%
Find the probability that a bag chosen at random has a total mass of less than 530g.  [4] P ()
' =D 06 &0

(b) The masses, in grams, of apples of a certain kind have the distribution N(67, o). It is given
that half of the apples have masses between 62 g and 72 g,
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The level. in grams per millilitre, of a pollutant at different locations in a certain river is denoted by
the random variable X where 1 has the distribution N(z, 0.0000409).

In the past the value of 4 has been 0.0340.

This year the mean level of the pollutant at 50 randomly chosen locations was found to be 0.0325
grams per millilitre.

Test, at the 3% signifIIEamcc level, whether the mean level of pollutant has changed. [7]
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The stem-and-leaf diagram shows the heights, in centimetres, of 17 plants, measured correct to the
nearest cenfimetre.
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(a) Find the median and inter-quartile range of these heights. [3]

median= £S5
JQR =76-61 =15

{(b) Calculate the mean and standard deviation of these heights. [2

MCan =64 sd =0 -S

{c) State one advantage of using the median rather than the mean as a measure of average for
these heights. 1]

Less aoddeckd by ovk( it

{a) The masses, in grams, of plums of a certain kind have the distribution N{55, 18).

(i) Find the probability that a plum chosen at random has a mass between 50.0 and
60.0 grams. 1]

O-76)
(ii) The heawviest 3% of plums are classified as extra large.
[]

Find the mininmmm mass of extra large plums.

2. O

(iii) The plums are packed in bags, each containing 10 randomly selected plums.

Find the probability that a bag chosen at random has a total mass of less than 530g.  [4]

XN
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(b) The masses, in grams, of apples of a certain kind have the distribution N(67. ¢7). It is given
that half of the apples have masses between 62 g and 72 g,

[5

Determine .
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The level, in grams per millilitre, of a pollutant at different locations in a certain river is denoted by
the random variable X, where X has the distribution N{u, 0.0000409).

In the past the value of & has been 0.0340.

This year the mean level of the pollutant at 50 randomly chosen locations was found to be 0.0325
grams per millilitre.

Test. at the 5% sigmiiii_{:ance level, whether the mean level of pollutant has changed. 7
Het M 70034 . H(t (=0 -0 3% whore,/\
XNN{/C)‘OSP]) O‘OOODWOOI_ PP P

P(X«0-0325) :@S%q 2 20 .-9028 s

/f\{d@’ |\( r‘et/\“(' e'\/rASH/\(Q &'9‘_) J’C\’j@(‘% HD

A tramner was asked to give a lechwe on population profiles in different Tocal Anthorities (LAs)
the UK. Using data from the 2011 census, he created the following scatter diagram for 17 selected

LAs
17 Selected Local Aunthorities
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Proporton aged 635+

He selected the 17 LAs using the following method. The proportions of people aged 18 to 24 and
aged 63+ in any Local Authonity are dencted by P, and P__ . respectively. The tramer used a

P
spreadsheet to calculate the value of & = ‘r,'wms for each of the 348 LAs in the UK. He then used

RETOOT

specific ranges of values of k to select the 17 LAs.
(a) Estimate the ranges of values of i that he used to select these 17 LAs. 03 \< k(‘do_ri‘la
036> ks 0.726

(b} Usmng the 17 LAs the frainer carmied out a hypothesis test with the following hypotheses.

Hj: There is no linear correlation in the population between P‘Pmmg and F__ .
H; : There is negative lmear comrelation in the population between ng and P .

He found that the value of Pearson’s product-moment correlation coefficient for the 17 LAs
is —0.797, commect to 3 significant figures.

(i) Use the table on page 9 to show that this value is significant at the 1% level. [2]
Crticalralag,ait 10 (qaknz > 0557 =0 7 97

The tramer concluded that there is evidence of negative linear correlation between F . and
F, ip 10 the population. i

(fi) Use the diagram to comment on the reliability of this conclasion. [2]
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() Describe one outstanding featore of the population in the areas represented by the points in the
bottom right hand comer of the diagram. Ej'(w 65+ %Ausﬁoh 1]
(d) The trainer’s audience included representatives from several umiversities.

Suggest a reason why the diagram might be of particular interest to these people. [1]

Codbe il o ucti rosanh, byt

Critical values of Pearson’s product-moment correlation coefficient

1-tail test 3% 2.5% 1% 0.5%
Jtailtest |  10%% % 2% 1%
n
1 - - - -
2 - - - -
3 09877 09959 09995 09999
4 09000 09500 09800  0.9900
3 0.8034  0.8723 0.9343 0.9587
[} 0.7293 08114  0.8822 09172
7 06604 07345 08320 08745
8 06215 07067 07887 08343
9 05822 06664 07498 07977
10 0.5494 06319 0715F 0.7
1 05214 06021 0.6851 0.7342
12 0.4973 05760 06581 0.7079
13 04762 03529 06339 06835
14 04575 05324 06120 0.6614
15 04400 05140  0.5923 0.6411
16 04238 04973 05742 06226
7 04124 04821 05577 0.6053
18 0.4000 04583 05425 05897
19 03887  0455F 05285 035731

20 0.3783 04438 05155 05614
21 0.3687 04329 05034 05487
22 03508 04227 04921 05352
23 03515 04132 04815 05256
24 03438 04044 04716 05131
25 03365 03961 04623  0.5052
26 03207 03882 04534 040958
27 03233 03808 04451 0.4869
28 03172 03739 04372 04785
20 03115 0.3673 04207 04703
30 0.3061 03610 04236 04629




S A random variable X has probability dismbution defined as follows.

kx x=1,2,3.4,5

P(X =x) = {0 otherw u:.e -

where k13 a constant.

(a) Show that PLY¥=3)=02. [3]

k(1414344 8)21 k=1
-,~'§->(3:o.z

(b} Show in a table the values of X and their probabilities. [2]

X [
2
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{c) Two independent values of X are chosen, and their total T is found.
i) Find P(T=T). [3]

S 43 2,551 %X’—L}XHIES I-%)Q:‘_PQ_,

215
(ii) Given that T = 7, determine the probability that ome of the valses of Xis 2. [4]

> xxyx) _G§

6 It is known that 26% of adults in the UK use a certain app. A researcher selects a random sample of
5000 adults m the UK. The random variable X 1s defined as the number of adults in the sample who
use the app.

Given that P(X" < n) < 0.025, calculate the largest possible value of n. [5]
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Total Marks for Question Set 4: 49 Marks
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