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1. a. Given independent random variables X, Y with Var X = 3,
Var Y =2. Give the va]ue of Var(5 X +2 Y —~7) . Do not reduce.
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b. Unrelated to (a). For the discrete probablhty densﬂ:y
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Set up and numerically evaluate Variance X. Do not reduce it.




2. Recall that the mean of the binomial dlstnbutlon 1s np and the
variance 1s np(1-p).

a. Sketch the CLT-approximation of the distribution of random
variable X = the number of defective items in a shipment of 25
items. Assume each item is defective with probability 0.2 and
items are independent. Be sure to identify the mean and standard
deviation as recognizable numerical elements in your sketch.
Show calculations.
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b. Refer to (a) Determine the normal approximation of the
probability of having fewer than 8 defective items in the sample
of 25 items. It is our custom to instead approximate P(X < 7.5)
-(i.e. use the continuity correction). Calculate the relevant z-score
and use it to obtain the normal approximation of this probability.
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3. A, B are independent events with P(A) = 0.4, P(B) = 0.2.
' S
a. Determine P(A | BX). F(ﬁ//ﬂjg/j’%) = (Q,fl ,

b. Complete a Venn dlagram w1th all four regions and their
probabiliti =06
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4. TREE. 80% of castings are defective.
90% of defective castings test positive for defect.
30% of non-defective castings test positive for defect.

a. Determine the probability that a casting tests positive.
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b. Determine P(casting is defective | test is posmve)
Do not reduce.
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5. Battery life in hours x is modeled as a random variable X with
P(X>x)=1/x*forx>1.

a. Determine the probability that a battery will live longer than 3
hours, i.e. P(X > 3).
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b. Determine the conditional probability that a béttery will live an
additiona) 3 hours if working at 5 hours, i.e. P(X > 8 X > 5).
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- 6. A process produces ball bearings scored by x = hardness.

* Assume that E X = 3.5 with s.d. = sigma = 0.2 and the process is in
statistical control. - |

a. Denote by xBAR, the saniple average of a with-replacement
sample of 10 such parts. Deterniine numerically, but do not

reduce,
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b. Sketch the exact normal distribution of xBAR,, (applicable
since we are sampling from a process in control). Indicate the
mean and s.d. of this normal as recognizable numerical entities in
your sketch, but do not reduce them.
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7. Balls will be selected without replacement and with equal
probability on those then remaining from { RRRRGGY Y Y }. z%éQ
a. Determine P(R1 G2 R3 ) and compare it with P(R1 R2 G3).
What principle is illustrated?
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b. Use the rules of probability to calculate P( R2 ) by breaking this

event down according as R1, G1, or Y1. Do not use any other

method. Do not reduce your answer. ‘
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