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of questions covering the knowledge, skills and understanding relevant to
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which will map content and/or skills covered within each set of
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1. Helen believes that the random variable C, representing cloud cover from the large data set, can
be modelled by a discrete uniform distribution.

(a) Write down the probability distribution for C.
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(b) Using this model, find the probability that cloud cover is less than 50%. (1)
Clowd Cover of less than 5ov. wowd b ongbhing less  than h Oktas,

whith 5 fomk by PC<h) = had = = owy

Helen used all the data from the large data set for Hurn in 2015 and found that the proportion
of days with cloud cover of less than 50% was 0.315.

(c) Comment on the suitability of Helen’s model in the light of this information. (1)
'rh'ns s Not o Sutable Model becowse the Value she has 'FWW‘L
1S less Yhan e fxpeckd Volue from ponk () (0.315< 0.hn).

(d) Suggest an appropriate refinement to Helen’s model.
Hiden Showd olev Nev medel to o Nen-Unifewm  didhibution based 1)
Medd, whidh Ccon  Change ?rbbabili“eﬁ bard on locotion and time

Yov wamgle, one.  May  expect o highev  Claud Cowerage in Summev com pared to Opting.
(Total for Question 1 is 5 marks)




2. In an experiment a group of children each repeatedly throw a dart at a target. For each child, the

random variable H represents the number of times the dart hits the target in the first 10 throws.

Peta models H as B(10, 0.1).
(a) State two assumptions Peta needs to make to use her model.
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(b) Using Peta’s model, find P(H > 4).
P(ou) = 1-P(He3) = 1-0.1572 = 0.012%

whewe O.a87% s —fm.,, binomial  dishi udion, loble. fov n=1C, 1;3/omol p=cuo.

)

For each child the random variable F represents the number of the throw on which the dart
first hits the target.

Using Peta’s assumptions about this experiment,

(c) find P(F = 5).

We hawe (O,ﬁ)ux(().\) = 0£_66 , Noking thak e hae 0.9 {or (2)

the {ww misws and O {w the one hit.

Tom assumes that in this experiment no child will need more than 10 throws for the dart to hit
the target for the first time. He models P(F = n) as

P(F=n)=0.01+(n—-1) X q,
where « is a constant.

(d) Find the value of a
(4)
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(e) Using Tom’s model, find P(F = 5)

1
P(F=5)= 00l +(5-1) 0.0a = 0.00 @

P

(f) Explain how Peta’s and Tom’s models differ in describing the probability that a dart hits
the target in this experiment.
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(Total for Question 2 is 11 marks)

3. The discrete random variable D has the following probability distribution

30 0] 20

where k is a constant.

(a) Show that the value of k is 600/137.
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The random variables D1 and D2 are independent and each have the same distribution as D.
(b) Find P (D1 + D2= 80)
Give your answer to 3 significant figures.
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A single observation of D is made.

The value obtained, d, is the common difference of an arithmetic sequence.

The first 4 terms of this arithmetic sequence are the angles, measured in
degrees, of quadrilateral Q

(c) Find the exact probability that the smallest angle of Q is more than 50° (5)
Owv unﬂ\es e @, o+d, g+ad ond  0+3eh.
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We leme ows answer (Total for Question 3 is 10 marks)
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4. A machine puts liquid into bottles of perfume. The amount of liquid put into each bottle, D
ml, follows a normal distribution with mean 25 ml

Given that 15% of bottles contain less than 24.63 mi

(a) find, to 2 decimal places, the value of k such that P(24.63 < D <k) =0.45 (5)
A random sample of 200 bottles is taken.

We hae X~N (25,0“), Se we muit find 07 Diest..
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(b) Using a normal approximation, find the probability that fewer than half of these bottles
contain between 24.63 ml and k ml

Recath Hiak we hae N= 00, and K~ (Roo, O.HS) hoth Pz S5 from (a). (3)
Th%n n-= np: Qoo xO-hs = e and 0°= NPL = oo« 0.hBLO-58= a5 =d HW- hclrvwo(-
Opproimabion will b Y~ N(10,495).

/ﬂ’\eln PQ’( l°°) = p(\/< C{QS) withh  Conbinuiby Correchion -
fThen P(z < ?qg%w) =P (2« 135) = §.(1.35) = 0.9Ma = 0.2

The machine is adjusted so that the standard deviation of the liquid put in the bottles
is now 0.16 ml

Following the adjustments, Hannah believes that the mean amount of liquid put in each bottle
is less than 25 ml

She takes a random sample of 20 bottles and finds the mean amount of liquid to be 24.94 ml

(c) Test Hannah’s belief at the 5% level of significance.
You should state your hypotheses clearly.

. (5)
Hoo = 35m V5. Ho:i M eas (one sded test)

o} lGL

We now ha X~ N(’A‘S,—ag)

aman-25) . P 216z )= 1-& (145 )=1-0.05352
A e PKXQ Uh-H) = P(zc e ) ( ) - 0. Ohehy

= 0.05 > 0.0uGkd =y Rejeck He ond ondude that
thee 9 Srﬂni(?zcwb evidence b Support

(Total for Question 4 is 13 marks)
Hannahs  bedief.



5 A health centre claims that the time a doctor spends with a patient can be modelled by a
normal distribution with a mean of 10 minutes and a standard deviation of 4 minutes.

(a) Using this model, find the probability that the time spent with a randomly selected
patient is more than 15 minutes.

e hme X~N(04), then P(x>15)=P(2> 22)-P @as) @

The,n 9(9_41.28) = \- E(\.zs)s |-0.3™35 = ©. 10565 = ©O.106

Some patients complain that the mean time the doctor spends with a patient is more
than 10 minutes.

The receptionist takes a random sample of 20 patients and finds that the mean time
the doctor spends with a patient is 11.5 minutes.

(b) Stating your hypotheses clearly and using a 5% significance level, test whether or not
there is evidence to support the patients’ complaint.

(4)

Ho: M =10 mins ks Hit > 1omins  (one Sed lest)

e hoae % ~N(10, “;f)ﬂ P(x>US)- p\z>“‘fzf%f)- P(z> \6%)

Fhen P(‘w 167)= {- 8 (16%)= |- 9535k = 0.04FHE < 0.05 -
=) Buidene to Suppert Claim <) Cepct Ho => A>10 mins.

The health centre also claims that the time a dentist spends with a patient
during a routine appointment, T minutes, can be modelled by the normal

distribution where T ~ N(5, 3.5%)
(c) Using this model,

(i) find the probability that a routine appointment with the dentist takes less than
2 minutes

P(T<&) = ?%L %2)= P(2¢-0.86) = & (036)= 0.19usq
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(ii1) hence explain why this normal distribution may not be a good model for T. (1)
W accoumk Fov negobive  tmes, Yak sudh Hme does net RXist.
The dentist believes that she cannot complete a routine appointment in less than 2 minutes.

She suggests that the health centre should use a refined model only including
values of T > 2

(d) Find the median time for a routine appointment using this new model, giving your
answer correct to one decimal place.

()
PT>t1T53)=05
P@yt) =05~ PlH2)
P (T>t) = 0.5x 0.80m3
P(Fyt) = 0. hoals.

hon 0Lo Corespends to 2=0.29

t-S _ 0.45 => k= 5% mins
3.5 —

(Total for Question 5 is 15 marks)






