AMS312


                     Quiz 1
1. On her way to work, a commuter encounters four traffic signals. Assume that the distance between each of the four is sufficiently great that her probability of getting a green light at any intersection is independent of what happened at any previous intersection. The first two lights are green for 40 seconds of each minute; the last two, for 30 seconds of each minute. What is the probability that the commuter has to stop at least three times?

Solution: 
(*This problem reviews union, intersection, mutually exclusive events, and independent events.)
Let Ri and Gi be the events that the ith light is red and green, respectively, i = 1, 2, 3, 4. Then 
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Because of the considerable distance between the intersections, what happens from light to light can be considered independent events. Therefore, 
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2. A person tried by a 3-judge panel is declared guilty if at least 2 judges cast votes of guilty. Suppose that when the defendant is, in fact, guilty, each judge will independently vote guilty with probability 0.7, whereas when the defendant is, in fact, innocent, this probability drops to 0.2. If 70 percent of defendants are guilty, compute the probability that 

a. the jury would render a correct decision; 

b. an innocent man would be found innocent.

Solution:

(*This problem reviews the binomial distribution and the conditional probability.)
Define event as follows

G – the defendant is in fact guilty

VG – the defendant is voted guilty by the 3-judge panel
I – the defendant is in fact innocent

VI – the defendant is voted innocent by the 3-judge panel
(a)
Let X be the number of votes of guilty cast.

(a1). If the defendant is in fact guilty, X follows the binomial distribution B(n=3, p=0.7). In this case

P(VG |G ) = P(X=3)+P(X=2)=
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=0.784

(a2). If the defendant is in fact innocent, X follows the binomial distribution B(n=3, p=0.2). In this case

P(VG | I) = P(X=3)+P(X=2)=
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=0.104

So P(VI | I) = 1 ( 0.104 = 0.896

Thus, P(Correct decision) = P({A guilty defendant is found guilty} U {An innocent defendant is found innocent})

= P(A guilty defendant is found guilty) +

  P(An innocent defendant is found innocent)

=P(VG ∩ G) + P(VI ∩ I)

= P(VG | G) P(G) + P(VI | I) P(I)
=0.784(0.7+0.896*0.3

=0.8176

(b). As shown above 

P(VI | I) = 1 ( 0.104 = 0.896

Dear students, 

Please continue reviewing the first three chapters of our textbook. In particular, please continue paying attention to the normal distribution and the binomial distribution. 
Wei
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