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Solve the Following Questions:
Question 1: (14 Marks)

a) Let X have a Poisson distribution with
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Find the moment generating function of the random variable X, and deduce the mean and variance.

b) Let A and B be two events with P[A)=0.3, and P(B)=0.4
Find P(A|8) in the following cases

i- A and B disjoint

ii- A and B independent.

Question 2; {14 Marks)

Box 1 contains 2 red balls and 3 blue balls. Box 2 contains 3 blue balls and 5 red balls. Box 3 contains
4 blue balls and 3 red balls. A ball selected at random.

i} What is the probability that its red bzall?

it} if the ball selected red, what is the probability that it came's from box 3?7  —

Question 3; (14 Marks)

Let X be a random variable with
FEI=GF, 5 =01,23
a) s f (x) aprobability distribution? Satisfy.
b) Find P(X >1)

¢} Find P(2 < X <6)
d) Find E(X) and Var({X)

Question 4: { 14 Marks)
Suppose 15 percent of total production of a given type of electric generators is defective. What is
__the probability that when five generators are picked randomly from this total the following are

" found:
a) No defectives b) Only two defectives
¢) No more than two defectives d) Only three defectives
e) No more than three defectives




Question 5: [ 14 Marks]

a) The line width for semiconductor manufacturing is assumed to be normally distributed with mean
0.5 micrometer and standard deviation of 0.05 micrometer.

i} What is the probability that a line width is greater than 0.62 micrometer?
ii) What is the probability that a line width is between 0.47 and 0.63 micrometer?

b) Customers are used to evaluate preliminary product designs. In the past, 95% of highly successful
products received good reviews, 60% of moderately successful products received good reviews, and 10%
of poor products received good reviews. In addition, 40% of products have been highly successful, 35%
have been moderately successful, and 25% have been poor products.

i} What is the probability that a product attains a good review?

i} If a new design attains a good review, what is the probability that it will be a highly successful
product?
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Good Juck
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Answer the following questions:

(1) a) How many ways can you permute 3 a's, 4 b's, and 2 ¢'s?
b) One urn contains one black ball and one gold ball. A second urn
| contains one white and one gold ball. One ball is selected at
random from each urn.
(i) Exhibit a sample space for this experiment.
(ii) What is the probability that both balls will be of the same
color?

(iii) What is the probability that one ball will be green?

(2) a) If P(A)= 1/3 and P(B') = 1/4, can A and B be mutually

exclusive events? Explain.

b) A bowl contains four lottery tickets with the numbers 111, 221,
212, and 122. One ticket is drawn at random from the bowl,
and A; is the event " 2 in the i*" place"; i =1, 2, 3. Determine
whether A;, A,, and A; are independent.

(3) a) If P(B) = P(A|B) = P(C|AB) = 0.5, whatis P(ABC)?

b) Given that P(A) > 0 and P(B) > 0, prove:

If P(A|B) = P(B|A), then P(A) = P(B).
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(4) a) Let By, B,, and B; constitute a partition of a sample space. If
P(B;) =1/3 and P(A|B;) =j/6 for j=1, 2,3, whatis P(A)?
b) Two methods, 4 and B, are available for teaching a certain
industrial skill. The failure rate is 20% for 4 and 10% for B.
However, B is more expensive and hence is used only 30%
of the time. ( 4 is used the other 70%.) A worker was taught the
skill by one of the methods but failed to learn it correctly. What
is the probability that she was taught by method 4?
(5) a) Adiscrete random variable has pmf f(x).
(i) If f(x) =k(1/2)* for x=1,2,3, find £.
(ii) Is a function of the form
f(x) = k[(1/2)* —1/2] for x = 0,1,2 apmfforany k?
Explain. ‘
b) A continuous random variable X that can assume values
between x = 1 and x = 3 has a density function given by
flx)=1/2.
(i) Show that the area under the curve is equal to 1.
(i) Find F(x) and use it to evaluate P(2 < X < 2.5).
(6) a) Let X be arandom variable having a binomial distribution with
parameters n = 25 and p =0.2. Evaluate P(X < u — 20).
b) A warehouse contains ten printing machines, four of which are

defective. A company selects five of the machines at random.
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