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4.7 Further Probability Distributions

Question Paper

Course DPIBMaths
Section 4. Statistics & Probability
Topic 4.7 Further Probability Distributions
Difficulty Very Hard
Time allowed: 110

Score: /85

Percentage: /100

Page 1 0of 13

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Questionla

The continuous random variable X has the probability density function

kex, 0<x<a
flx)=1 k(e2—e¥), a<x<2
0, otherwise

where a and k are constants.

a)
Given that fis a continuous function, find thevalues of aand k.

[3marks]
Question1b
(b)
(i)
Find P(0.5< X <1.5)
(ii)
FindP(X>1)
[5 marks]
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Questionlc

(c)
Find the median of X.

Question 2a

The continuous random variable, X, follows a uniform distribution.
The probability density function is given by

k a<x<b
0 otherwise.

f(X)={

(a)
(i)

Write down an expression for k interms of 4 and b.

(ii)
Write down an expression forE(X) interms of aand b.
(b-a)?

(i) Showthat Var(X) = D
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[5 marks]
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Question 2b

(b)
Giventhat E(X) =8.5 and Var(X) =6.75, ind the values of a and b.

[3marks]

Question 3a
Acompany meetinglasts T hours. The continuous random variable T can be modelled by the probability density function

3
—Ht—2)? 0<t<2
0 otherwise

(a)

Find the mean time of a meeting, giving your answerin minutes.

[3marks]
Question 3b
(b)
Show that the median meeting timeis greaterthan the modal meeting time. Fully explain your solution.

[3marks]
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Question4a
The continuous random variable X has probability density function

K 2<x<
— <x<a
flx)=1 x3
0 otherwise
)  Showthatk 827
w = .
a o a oy
[3marks]
Question 4b
20
(b) Given thatE(X) = 7 showthat a=35 andhencefindthevalue of k.
[5 marks]
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Question 4¢
(c)
Find the exact value of Var(X) .

[2 marks]

Question 5a

Paulis travelling around France to try to find the perfect baguette. The continuous random variable C'represents the cost, in
euros, of abaguette. It can be modelled by the probability density function

1
—(14¢c— 2 - 40) 4<c<10
fle)=7 36 T
0 otherwise
a)
Sketch the graph of y = Kc)
[3marks]
Question 5b
(b)
Explain why the mean cost of abaguetteis €7.
[1mark]
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Question 5¢

(c)
25
Given that the probability that a randomly selected baguette costs less than€9is 2—7 , find the probability
thatarandomly selected baguette costs between €5 and€9

[2 marks]

Question 6a

Theamountof time, t years, it takes foran investment to return a profitis modelled by a continuous random variable, T, with
probability density function

P BRI CY 0<t<3

0 otherwise

where a and b areinteger constants.

(a)
Given thatthemodeof Tis 1, findthevalues of aand b.

[4 marks]

Page 7 of 13

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Question 6b

(b)
Find the expectedlength of time that a typicalinvestor willhave to wait before they make a profit. Give your answerin
months, to the nearest month.

[2 marks]

Question éc
(c)

Aparticularcompany owner willonly commit to this investment if thereis atleast a 75% chance they will make a profit within
the first 18 months. Determine whetherthe company ownerwillinvest ornot.

[2 marks]
Question 6d
(d)
Give a criticism of the model.
[1mark]
Question7
The continuous random variable, X, has probability density function given by
1
clx=1),  1sx<3
flx)=1 1
—(7- <x<
B (7-x), 3<x<7
0, otherwise
Draw a box plot for the distribution of X. Mark the exact values of the quartiles on your diagram.
[6 marks]
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Question 8a
The discreterandom variable, X, has the probability distribution given in the table below

X 1 2 3 4 5 6 7 8 9
P(X = ) k-1 k k+1 k-1 k k+1 k-1 k k+1
. 27 27 27 27 27 27 27 27 27
wherek€Z ™.
(a)
Showthatk=3.
[1mark]
Question 8b
(b)
Find
(i)
P(X>4| X<7)
(i)
P(X is prime | X<5).
[4 marks]
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Question 8c

(c)

Find

(i)

E(4X+5)

(ii)

Var(6.X + q), where q is a constant.

[4 marks]
Question9a
A continuous random variable, X, has a probability distribution such that
P(X = x) = kx3, 0<x<2
(a)
GiventhatP(X<2) =1, findthevalue of k.
[1mark]
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Question 9b
(b)
Find
(i)
P(X<1)
(ii)
P(X<1.5)
(iii)
P(1<X<1.5)
[4 marks]

Question 9c
(c)
Find
(i)
P(X<1]|X>0.5)
(ii)
P(X>1.5|X>1)
[4 marks]
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Question10a

1
The function defined by f(x) = ax(x2 —8x + 17) has alocal maximumwhen x = p and a local minimumwhen x = g.

(a)
Sketch the graph of f. State thevalues of pandg.

[3marks]
Question10b
The continuous random variable, X, has probability density function
) Ax)  0<x<6
X)= .
£ 0 otherwise
(b)
Briefly explain how it can be verified that g(x) is a suitable model for a probability density function.
[2 marks]
Question10c
()
Write down the mode of X.
[2 marks]
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Question10d

(d)

Find the probability that

(i)

Xis suchthat g(x) > g(p),
(if)

Xissuchthat g(X) <g(q).
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