Math 135A, Fall 2013.
Nov. 22. 2013.

MIDTERM EXAMZ_
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NAME(print in CAPITAL letters, first name first):

NAME(sign):

ID#:

Instructions: Each of the 4 problems has equal worth. Read each question carefully and answer
it in the space provided. YOU MUST SHOW ALL YOUR WORK TO RECEIVE FULL CREDIT.
Clarity of your solutions may be a factor when determining credit. Calculators, books or notes are
not allowed. Unless directed to do so, do not evaluate complicated expressions to give the result
as a fraction or a decimal number. The proctor has been directed not to answer any interpretation
questions.

Make sure that you have a total of 5 pages (including this one) with 4 problems.
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1. A random variable X has density function
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(a) Determine c.
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(c) Determine the probability density function of the random variable Y = m ’] / yX -
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2. Roll a fair die 10 times. Let X be the total number of 1’s rolled and Y the total number of 2’s
rolled.

(a) Identify the probability mass function of X and the probability mass function of Y.
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(b) Write down the joint probability mass function of X and Y. (Write a formula rather than a table.)
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(d) Compute the conditional probability P(X = 1|Y = 8). Give the result as a simple fraction.
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3. Each day, you perform the following random experiment with a bag that contains 100 balls, of
which 2 are red. 48 are white and 50 are black. (These numbers are the same every day.) Select 2
balls at random from the bag with replacement and note their colors. Call the day red if both balls
selected are red. and black if both balls selected are black.

(a) Write down the exact probability that at least two days among next 1000 days are red.
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(b) Using an appropriate approximation, estimate the probability in @ ( a\) /
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(c) Using an appropriate approximation, estimate the probability that at least 84 among next 300
days are black.
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4. Assume that Alice will arrive home this evening at a random time, uniformly distributed between
3 and 6 (all times p.m.). Bob promised to call Alice “sometime after 5,” which in Bob’

S case means
that he will, starting at 5, wait for an exponential amount of time with expectation 30 minutes and
then call. A S gypval 1y au wderd - Bobly C:»)&),

(a) Compute the probability that Alice will not miss Bob's call. Az cat== [ hn
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(b) Compute the conditional probability that, given that Alice will not miss the call. Bob will call

before 6.
o N
0 p(verixey) - 1¥ELx<Y
B P(x <)
A G
ﬁof LAY [ . 2
/\-—(,"2“ 3 %
\
= =5 (T4 e” ) dx
A~ E 3

A —¢
1 -3¢
_ 7\ — =



