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Candidates shonld attempt ALL questions from Section A and ANY THREE questions
from Sections B.Tables of some distribution fnnctions and some formulae for Regression
Analvsis are given in the APPENDIN.

SECTION A: Answer ALL questions in this section [40].

Al. A dashboard warning light is supposed to flash ved if a car’s oil pressure is too low.
On a certain model, the probability that the light will flash ved when the oil pressure
is low is 0.99. 2% of the time the light Hashes when oil pressure is not low. If there is
a 10% chance that the oil pressure is low, what is the probability that a driver needs
to be concerned if the oil light goes on? [10]

A2, If the weight (X) of a bag of cement is normally distributed with a mean of 40 kg and
a standard deviation of 2 kg, how many bags can a delivery truck carry so that the
probability of the total load exceeding 2000 kg will be 5% [7]

A3. By definition, the median, m, of a contintous random variable X is the value of X for
which P(X' > m) = P(X < m). Suppose that, the random variable X, has probability
density function given by

Jl)y =322 for 0<a <1,

(a) Find the median () for X [5]

(b) Find the mean (1) for X, (3]
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(¢) Commenton the difforence between the two (mean and median). I X was the life
span of a light bully in years. which one of the two would you quote for advertising

TGS Vo e s‘(s”iﬁ'g light, bhulbs.

Ad. A vandom variable \" is wmiformly distributed on the interval v < o < 3.,

,’{ i .
{a) Show that the mean of X i Lé—ﬁ.

(h) Show that the variance of X ig (

(¢) Find the cumulative distribution function of v and plot its graph.

SECTION B: Answer THREER questions in this section [60].

B5. The maximnm femperature (in degrees Fahrenheit) in a cortain city on
denoted by Vit density function

2(x — 65
\ e =65 o < €70,
75
¥} = 80 — x .
f(x) -(~T--I- for 70 < 2 < 80,
]
0 clsewhere

{2) Draw the graph of f(x).
(b) Find the probability that the maximumn terperature is less than 75 ¢

(¢) Find the probability that the maximum temperature is between 68

grees,

(d) Find the cumulative distribution function of X and draw its graph.

(e) Find the mean maximum temperature of (he city.

B6. A quality controller is concerned about the breaking strength of a metal
factured to stringent specifications. A sample of size 25 is randdamly select

distribnted with variance o = 9.

(a) Find a 95% confidence interval for the mean breaking streneth of the
\ (=]

() Tnterpret this confidence interval,

(¢) What sample size would you need to achieve a 95% confidence interval for t

. e der?
mean of length 4o

breaking stregths recorded. The breaking strength of the wire is known to be normally
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2]

any day is

5
legrees.  [3]

and 72 de-

wire mami-
ed, and the

wire. [7]

5
]
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() Why are interval estimates sometinies more desirable than point, estimates? [

s q

IR IO T I

B7.  (a) Briefly define the following terms:

(i) population: [1]
(i) sample; (1]
(iii) sample space: [1]
(iv) outcome and event. [2]

() Adic s tossed twice and the outcomes on the two tosses recorded.

(i) Write down the sample space of X with jts corresponding probabilitics, where
s the product of (he two tosses of the die and lind B[X], the expected
valie of X', [6.2]

(i) Write down the sample space of ¥ with its corresponding probabilities, whoepe
Vs the total score on the fwo tosses of the die and find Var[y'], the variance
o}, [5,2]

B8. The aging of whisky in charred oak barrels brings abont a number of chemical changes
that enhance (s taste and darken its colour. Shown in the table below is the change
in the whisky quality (called the proofjover the time of storage.

v)

0 1046
0.5 104.1

I 104.4

2 105.0

3 106.0

1 106.8

5 107.7

6 108.7

7 110.6

8 112.1

(a) Plot the graph of y against x and comment on {he relationship between the two
variables. [4]

(h) Obtain the parameters of the simple linear regression model

Vo= R+ B +e; J

Where ¢; is the error torm, [10]

(¢) Estimate the proofl of a whisky which was stored for 6,73 years. [3]

() Ts it okav 1o use (his model to estimate the proof of a whisky which wag stored
for 31 vears? Comment. [3]

bage 3 of 4



SCS2203

Discrete r.v.

PR lot RV S
Distribufion”

probability
Sfunctions
L. Bernoulli

2. Binomial

3. Negative Binomial

4. Geometrice

5. Poisson

Continuous r.v
density
Junctions

G.Exponential

7.Uniform

8.Normal

APPENDIX 2: Some D

|

|
|
/

IR i

L “Probability function

n . -
S ( . )/» (t=p)

for a=0.1 S
vy ek

Py == < i )/1 {(1--p)
for w=kk+1k+2, . n

P =)
for @ =12

_ 09

P

a!
for a: = (),

1,2,

f(2) = Ae

for 2 >0
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for a
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It oV 27
fon 50 < 1< 00

Var(p) = 2-

D

END OF QUE

iscrete and Continuous Probabilty Distributions
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