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Question 1

(a)

(b)

(c)

(d)

A student hostel comprises 30% Semester 1 students, 20% Semester 2 students and
50% Semester 3 students. 2% of Semester 1 students, 4% of Semester 2 students
and 5% of Semester 3 students have their own transport. One student is selected at
random.

i. Construct a tree diagram to illustrate the above survey.

[4 marks]
if. Determine the probability that a Semester 1 student is without transport.

[2 marks]
iii. Calculate the probability that a student is without transport.

[2 marks]
iv. Given that a student is without transport, calculate the probability that he/she

is a Semester 2 student?
[2 marks]

The probability that Ali wins a match is 0.8. If he plays 6 consecutive matches,
determine the probability that he will win at least 5 matches.

[3 marks]
The probability that Siti passes Mathematics is 2/3 and the probability that she passes
English is 4/9. If the probability of passing both courses is 1/4, calculate the probability
that Siti will pass at least one of these courses.

. [3 marks]

Suppose that a scheduled flight departs on time, the given probability P(D) = 0.83 and
the probability that it arrives on time is P(A) = 0.82. Also, the probability that its
departing and arriving on time is given by P (ArD) = 0.78. Determine the probability
that the aircraft arrives on time given that it departed on time.

[4 marks]
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Question 2
(a) The probability that a certain kind of component will survive a given shock test is 3/4.
Calculate the probability that exactly 2 of the next 4 components tested survive.
- 4 mgrks]
(b) Each sample of water from river has 10% chance of contamination by heavy metal.
i. Determine the probability that in 18 independent samples taken from the
same river, only 2 samples were contaminated.
[4 marks]
ii. Calculate the probability that in 18 independent samples taken from the same
river, at least 4 samples were contaminated. '
[4 marks]
ii. Calculate the probability that in 18 independent samples taken from the same
river, at least 3 but less than 7 samples were contaminated.
[4 marks]
(c) A small voting district has 101 female voters and 95 male voters. A random sample
of 10 voters is drawn. Determine the probability exactly 7 of the voters will be female.
[4 marks]
~ Question 3
(a) Calculate the probabilities for each, using the standard normal distribution.
1. P(0<z =1)
[2 marks]
ii. P(z > 1.75)
[1 mark]
i P(-1.65 < z <1.93)
[2 marks]
(b) The mass of apple from A farm is normally distributed with mean §50g and variance

256g°. If 120 of apple have masses between 510g and 570g, dsterminme the total
number of apple from the farm.
[4 marks]
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()

According to recent survey, 30% of households have company medical insurance that
cover every family member. If a random sample of 200 households is selected, use
the normal approximation to find the probability.

Let X ~ B(200,0.3)

i. PX=170)

{2 marks]
i. P(52<X<59)

[3 marks]
iii. P(66<X<76)

[3 marks]
iv. P(48 <X < 61)

[3 marks]

Qu_estion 4

For most recent year available, the mean annual cost io attend a private university in the

United States was $26,889. Assume the distribution of annual costs follows the normal

probability distribution and the standard deviation is $4,500. Calculate:

(a)

(b)

(d)

The probability that a student wili have to pay more than $25,000 to attend a private
university.

[ marks]
The probability that a student will have to pay no more than .$23,500 to attend the
private university.

[5 marks]
The probability that a student will pay more than $30,000 to attend a private university.

[5 marks]
The probability that a student will pay between $20,000 and $28,000 to attend the
private university

[5 marks]
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Question 5

(a)

During peak hours, the arrival of customers at a fast-food restaurant is random with an
average rate of 90 customers per hour. Calculate:
i. The probability that exactly two customers will arrive at the restaurant within a
specified one-minute period during peak hours.
[4 marks]

ii. The probability that at least four customers will arrive within a specified two-
minute period during peak hours.
[4 marks]

In a production line, it is known that, on average, for every 500 items produced there
will be one defective item. Determine the probability that a random sample of 5000
items will result in less than 8 defectives.

[4 marks]

A monitor issues a warning signal when an action is needed as part of a production
process. The interval, X hours, between successive signals follows an exponential
distribution with parameter 0.08. Calculate the probability that the interval between
the next two signals is:

i Between 10 and 20 hours.

[4 marks]
ii. Less than two hours.

[2 marks]
iii. Longer than 50 hours.

[2 marks]

END OF EXAMINATION PAPER
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LIST OF FORMULAE FOR EGB 10103 ECONOMIC STATISTICS 1

INTRODUCTION TO PROBABILITY

Counting Rule for Combinations
N Nt
‘v = = m‘
G (n) m{N — )}

Counting Rule for Permutations

Computing Probability Using the Complement

Pld) = 1 — P45
Addition Law
P(A U By = P(4) + PB) — PLA N B)
Conditionat Probubility
P41 By = P(‘:, {;B )
PBEA) = f@;{%‘_)ﬂ
Mudtiplication Law

P(A 01 B) = PRIP(41 B)
PN B = PLAOPEBI A

CONTINUOUS PROBABILITY

DISTRIBUTION
Eraiform Probability Density Function
- fora=x=i
foy=ib—a

0 clsewhere

Normal Probability Density Function
1
oVim

gt

Sy =

Converting o the Standacd Normal Random Variable

-

oo
G

Exponential Probability Densi¢y Function
1
Sy = ;e'”” forx=0

Egponential Distribution;: Comulative Probabilities

Plx S xg) ez 1 =~ g

DISCRETE PROBABILITY
DISTRIBUTION

Binomial Probabllity Function
n
sy = (1)t - s
Expected Value for the Binomiat Distribution
Ex) =4 = np

Yarianee for the Binomial Distribution
Var(s) = 0* = np(l - p)

Peisson Probability Functien

=B
Sy ==
Hypergeametris Probabitity Function
(G-
B
T
n

Expected Value for the Hypergeometric Distribution

By = p= n(%,)

Varianee for the Hypergeometric Kestribution

Varx) = o® = ”(',:G)(I - -)’\‘7)(%5-11{)
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Standard Nonmal Cumulative Probability Table

CGumulative probabitities for NEGATIVE z-values are shown In the following table:
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Standard Mormal Cumulative Probabllity Table

Comnasiative prebabilifes for FOSITIVE z-valuan ars ahown In the following tabls:
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B.5 Student’st Distribution
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