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4.7 Further Probability Distributions

Question Paper

Course DPIBMaths
Section 4. Statistics & Probability
Topic 4.7 Further Probability Distributions
Difficulty Hard
Time allowed: 90
Score: /7
Percentage: /100
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Questionla
A continuous random variable X has the probability density function given by

i
ksin2x, 0<x<—
Ax)= 3

0, otherwise

(a)
Findthevalue of k.

Question1b

(b)

Givingyouranswers to three significant figures, find
(i)

themean of X,

(if)

the mode of X.

Questionlc

(c)
(i)
Write down P(X= %)

T T
(i) Showthatthe median, m, of X liesin theinterval E <m< ? .
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[2 marks]

[3marks]

[2 marks]
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Question 2a
The continuous random variable X has probability density function

k(x+4), 0<x<1
flx)=4{ k(6-x), 1<x<6
0, otherwise

(a)
Findthevalue of k.

[3 marks]
Question 2b
(b)
Sketch the probability density function.

[2 marks]
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Question 2¢c

(c)
Find:

(i

E(X),

(ii)

Var(X),

(iii)
P(0.5<X<1.5).

Question 3a

The discreterandom variable, X, has probability distribution function

k
x) o5 x=2,4,6,12
X =
0, otherwise

(a)
Showthatk=2.
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Question 3b
(b)
Findthe expectedvalue andvariance of X.

[2 marks]

Question 3¢

As part of agame, a four-sided spinneris created with the numbers 2, 4, 6 and 12. The discrete random variable X is used to
modelthe numberthatthe spinnerlands on. The score allocated to a playeron theirturn is 4 more than double the value the
spinnerlands on.

(c)

Find the expectedvalue andvariance of a player’s score from a single spin.

[2 marks]

Question 4a

AUKenergy company charges £0.22 per kilowatt hour (kWh) of electricity used.
The amount of energy used per day by the company’s customers, X kWh, follows the following probability density function

x(k - x)
f(x)= 972
0, otherwise

0<x<18

(a)
Showthat k= 18.

[2 marks]
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Question 4b

(b)

Acustomer’s total daily charge consists of a fixed (standing) charge of £0.38 per day plus the charge for the electricity used.
(i)

Find the expectedtotal daily charge.

(ii)

Find the standard deviation for the total daily charge.

[6 marks]

Question 5a
Considerthe function f defined by,

k(x-4)(x—5), 4<x<5
0, otherwise

fx) =

(a)
Useyour GDC to verify that f(x)can represent a probability density function fora continuous random variable X in the case
when k= 12. Explain your verification process in full.

[2 marks]
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Question 5b
(b)
Useyour GDC to find the mode of X.
[1mark]

Question 5¢
()
Useyour GDC to estimate the median of X.

[2 marks]

Question 6a
Consider the probability density function for a continuous random variable, X

L(3 20), a<x<12
ca 3% , a<x<

=11
1x) Z(x=102, 125x<16

0, otherwise
(a)

1
() Giventhat P(12<X<16)= g,ﬁndthevalue of a.

(if)
Briefly explain how, without further calculations, it can be deduced that the median of X, m, lies intheintervala<m<12.

[2 marks]
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Question éb
(b)

Find

(i)

E(X)

(ii)

E(X?)

(iii)

Var(X).

Question 7a

[4 marks]

In a quick-fire quiz consisting of 25 questions, contestants havejust over2 seconds to answereach question. The time
taken on any single question in the quizis modelled by the continuous random variable, T, which has probability density

function

1
sin—t, 0<t<T
2 max

HOE

0, otherwise

a)
Findthe exactvalue of TmaX andverify that this is just over 2 seconds.
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Find the probability that a contestant takes between1and 2 seconds to answer a question.

Question7c
(©)

Sketch the graph of y = f(t)

Question7d

(d)
Write downthemodeof T'.

Question 7e

(e)
Findthe medianof T.

Question 7f
(f)

Find the mean time fora contestant to answer all 25 questions.
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[2 marks]

[1mark]

[1mark]

[2 marks]

[3marks]
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Question 8a
The continuous random variable, ®, has probability density function

1
;cos(@—q), a<f<a+m

HOB

0, otherwise

a)
Given that f{a) =0, write down, in terms of a, the mean, median and mode of ©, briefly explaining how you obtained your
answers.

[2 marks]
Question 8b
L8
(b) () Giventhata= ra deducethe smallest positivevalue of g .
(i) Hence, orotherwise, findthevalueof p.
[3 marks]
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Question 8c

()
R and Sarevalues of ® suchthat P(@ < R) =P(0® > S).
Write down an equation connecting Rand S.

[1mark]

Question 9a
Two random variables, X and Y are suchthat E(3X +5) = Var(3Y +5).
Itis also known that E(Y) =/E(X) and E(Y2) =[E(X)]2.
(a)
Show that 9[E(X)]? — 12E(X) -5 =0.

[3marks]
Question 9b
(b)
Giventhat E(X) >0, find E(X).

[2 marks]
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Question10a
Consider the function

fx) = 5=/

a)
Sketchthegraphof y = (x).

[2 marks]

Question10b
(b)
Write down a domain for f(X) such thatit could be a probability density function for a continuous random variable X.

[1mark]

Question10c
(©)

Write down

(i)

P(X<-1),

(ii)

E(X),

(iii)

The median of X.

[3marks]
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