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SeCtion CheCk In Oxford Cambridge and RSA

Section Check In = 2.04 Statistical Distributions

Questions

1. The probability distribution of a discrete random variable X is given by
P(X =x) =X for x=1,2,3,4
Find the value of k and tabulate the probability distribution of X .

2. IfX ~B(14,0.3)find P(X =2).

3. If X ~N(150,16) find P(X >140).

4* X ~N(100,6%) and P(X <115)=0.7
Find o .

5.  An optician has ten appointments a day. The number of these appointments of which
someone is classed as being short-sighted is denoted by S . The variable S is modelled by
the distribution S ~ B(10,0.35) . Show that according to this model, the optician is more likely
to see four people who are short-sighted in one day than two people.

6.* Kathy is the caterer for a wedding of 180 guests. She decides to produce a buffet with 2 main
courses (a meat option and a vegetarian option). From previous experience, she knows 55%
of people in the area will opt for the meat option.

() Describe a distribution that could be used to model this scenario. Explain, in context, the
assumptions used.

Kathy decides to use the normal distribution as an approximation to the binomial distribution
so that she can more easily calculate how likely it is that she will have enough meat meals
available.

(i) What would the parameters be for this distribution?

7.  John organises a running race around a park. He assumes that the probability of each
person entering the race being a male is 0.7.

(i) Calculate the probability that the first 20 people to enter are all males.

(i) Calculate the probability that the first 6 people to enter the race will comprise three
males and three females.

DISCLAIMER

This resource was designed using the most up to date information from the specification at the time it was published.
Specifications are updated over time, which means there may be contradictions between the resource and the
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8.* Greg is obsessed with solar lights. He purchases some from an online supplier, Sahara. The
package states that each light shines for a time that is Normally distributed with mean of 5
hours and a standard deviation of 1.5.

(i) Calculate the probability that a randomly chosen solar light only shines for 4 hours or
less.

(i) Between what lengths of time would you expect 95% of all the solar lights to shine for?

(i) What else would you suggest that the manufacturer adds to the packaging regarding the
amount of time the solar lights will be on for?

9.* Michelle drives to work and on any random day the probability that she is late is 0.4. Her
boss Julie says that if she is late more than two times over a one month period (assume 20
working days) she will have a formal written warning.

(i) State what distribution could be used to model this scenario. (You should give any
parameters and state any assumptions.)

(i) Calculate the probability of Michelle getting a formal written warning this month.

10.* A manufacturer of bags of sweets models the weight of each bag W by the distribution
W ~ N (u,4) . If the manufacturer wants to be 95% certain he has at least 50g in each bag,

what would the value of u be?

Extension

A sports analyst looks at the times that Alastair achieves over a five-year period in triathlon. He
puts the times into statistical software which gives the following information:

Min = 200 min

Lower Quartile = 210 min
Median = 212 min

Upper Quartile = 225 min
Max = 250 min

He decides to model the times, T, as Normally distributed T ~ N(z, o2).
(i)  Using the Upper and Lower Quatrtile times, find ¢ and o .
(i)  Using this distribution, find the probability that he will achieve a personal best in his next

race.
(i) Comment on the suitability of this model.
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Worked solutions

E+%+%+ﬂ:1:>%:1:>k:0.4

4 4 4 4

X 1 2 3 4
1 2 3 4

P(X =x) 10 10 10 10

14
2. P(X=2 :( 5 ]><0.32 x0.7** = 0.113 (3sf) or by using calculator probability functions (BC).

3. M=

150, o =4, P(X >140)=0.99379 BC

4. P(X <115)=0.7
Standardising

P(Z - 115—100j _07

(o}

Using the inverse of the standard Normal distribution,

15

— =0.52440051

O

O =

28.6 (L d.p.)

10
5. P(X=4) :(4}0.35‘&0.656 =0.238 (3sf)

10
P(X =2) :( ) Jx0.352 x0.65° =0.176 (3sf)

6. ()

(ii)

(ii)

Version 1

X ~B(180,0.55)

Assumptions: The probability of someone choosing a meat dish remains constant; the
probability for the wedding guests is the same as for the local area (0.55); whether
someone chooses a meat dish is independent of anyone else’s choice; each person
either chooses a meat dish or the vegetarian dish.

4 =np=180x0.55=99
o =npg =180x0.55x0.45 = 44.55
X [ N(99,44.55)

0.7%° =0.000798 (3sf)

Let X be the number of males in the first 6 to enter the race.
6
X ~B(6,0.7) = P(X =3) = [3}0.73 x0.3* =0.18522

If 3 are male then the other 3 are female.
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8. () X~N(515%=P(X<4)=0.25249 BC

(i) 95% of values lie within two standard deviations of the mean. Therefore, you would

expect the number of hours that 95% of the solar lights are on for are between 2 and 8
hours.

(i) The position of the solar lights, weather conditions or the time of year may mean they
are not fully charged.

9. (i) This problem can be modelled using a binomial distribution using n =20 and probability
of being late =0.4. Assume that whether Michelle is late one day is independent of any
other day and the probability of being late each day remains constant.

(i) B~ (20,0.4)
P(X >2) =0.996 (3sf) BC

10. X ~N(u,4)

50— u
)=0.95
J4

P(X 250)=0.95= P(Z > =

1—50

7

Using the inverse of the standard Normal distribution,
H=30y 4 6a5) = 11 =53.3g (3sf)

NG

Extension

P(Z < )=0.95

0) P(T <210)=0.25, P(T <225)=0.75
Standardise to achieve two simultaneous equations
1 =0.750+210, u=225-0.750

u=2175 oc=10
(i)  P(T <200) = 0.0401 BC

(i) The median is closer to the lower quartile so this suggests the data is not normally
distributed. You would need to consider the conditions on the day / course as well.
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We'd like to know your view on the resources we produce. By clicking on ‘Like’ or ‘Dislike’ you can help us to ensure that our resources
work for you. When the email template pops up please add additional comments if you wish and then just click ‘Send’. Thank you.

Whether you already offer OCR qualifications, are new to OCR, or are considering switching from your current provider/awarding
organisation, you can request more information by completing the Expression of Interest form which can be found here:
www.ocr.org.uk/expression-of-interest

Looking for a resource? There is now a quick and easy search tool to help find free resources for your qualification:
www.ocr.org.uk/i-want-to/find-resources/

OCR Resources: the small print

OCR’s resources are provided to support the delivery of OCR qualifications, but in no way constitute an endorsed teaching method that is required by the Board, and the
decision to use them lies with the individual teacher. Whilst every effort is made to ensure the accuracy of the content, OCR cannot be held responsible for any errors or
omissions within these resources.

© OCR 2017 - This resource may be freely copied and distributed, as long as the OCR logo and this message remain intact and OCR is acknowledged as the originator of this
work.

OCR acknowledges the use of the following content: n/a

Please get in touch if you want to discuss the accessibility of resources we offer to support delivery of our qualifications: resources.feedback@ocr.org.uk
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