Student Name:

STAT2056 Midterm Exam #1 Mar. 27, 2018

(25 pts.) 1) In this question, we will find the probability of crossing of two random lines inside a circle.
Assume the endpoints of the lines are chosen randomly on the perimeter. Let us follow the steps below.

a) First consider that we know the first line in the circle. Assume that the circumference is 1 (i.e. the radius is

1/2m), and the arc length corresponding to the line is x as shown in the figure. In terms of the variable x, find
the probability of crossing when a second line is randomly drawn in the circle.
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b) Once you obtain the result in part a, considering the range of x, find the average probability using integral
operation. This should give us the desired probability.
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c¢) Now, think in a different way. Consider four random points on the circle that represents the endpoints of
the lines. How many different line couple arrangements are possible? How many of them are crossing each
other? From this simple ratio you can calculate the desired probability. Is it same as you found on part b?
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Note: Total time allowed is 100 min. Please show all your work and write legibly.




(25 pts.) 2) A factory manufactures an item, and, has 3 machines available. Following table indicates the
daily total produce together with corresponding average defective item amounts for each machine:

‘Machine | Daily Total Produce | Daily Average of Defective Items
A 300 3
B 400 2
C 500 3

a) Find the probability that Machine A produces no defective items in a certain day:
al) Using Binomial Distribution py[k] = (Iz)p" (1 —p)M-k
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a2) Approximately Using Poisson Distribution py[k] = e~* -
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b) If a randomly selected item is defective, what is the probability that the item is produced in Machine A?
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c) If we know that the defective item is not produced in Machine A, what is the probability that the item is
produced in Machine B?
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(25 pts.) 3) Assume that X and N are uniform independent discrete random variables taking values of 0. 1.
and, 2 only. (i.e. their PMF is p[i] = i for /=0,1,2). And the random variable Y is defined as ¥ = 2X+1+N
Find the following values:
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(25 pts.) 4) Let X and Y are independent discrete random variables taking on integer values from -co to +oo.
An expression for the PMF of Z =X — ¥ can be given as pz[i] = Xy=_« Px[k]lpy [k — i], using the PMFs of

XandY.
a) Assume that X and Y are uniform discrete random variables taking values of 0, 1, and, 2 only. Draw the

PMF of Z=X-Y. )
%00 2 G0 qu"-‘]
24 3 'Lé

\‘ = 4/’1‘ 11\/9

—r—* — P2

>

\4

L ™

b) Now assume that X and Y are random variables with the PMF of p[k]=(0.5)*! for k>0, and, p[£]=0 for

k<0. Find the formula for the PMF of Z=X Y. R S/{\\?)L(_\C} ALY
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