Midterm Exam 1

Math 130B, Prof. Roman Vershynin

Winter 2018 Name: 5 O LU ’r— 10 M S

Read the following information before starting the exam.
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No calculators or texthooks are allowed on this exam.

show all work, clearly and in order, if you want to get full credit. Points may be

3 o o g
taken off if it is not clear how you arrived at your answer {even if your final answer
is correct).

Circle or otherwise indicate your final answers.
Please keep your written answers brief; be clear and to the point. Points may be

taken off for rambling and for incorrect or irrelevant statements.



1. (10 points) Let X and Y be discrete random variables with joint PMFE {probability
mass function) given by the table below.
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a. (3 pts) Find the marginal PM¥Fs of X and Y
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b. (5 pts) Are X and Y independent? Explain.
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2. (10 points) Let X be a random variable uniformly distributed in the interval {0, 21,
and Y be a random variable uniformly distributed in the interval [0, 3]. Suppose X and
Y are independent. Compute
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;3 (10 points) Let X and Y be random variables with joint PDF (probability density
function) given by

a. {5 pts) Compute the marginal PDF of ¥
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b. (& pts) Compute EY].
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4. {10 points) Ford and GM pickup trucks are being tested for fuel efficiency, which is
commonly measured in miles per gallon (mpg). The fuel efficiency of Ford trucks is found
to follow a normal distribution with mean 20 mpg and standard deviation 3 mpg. The
fuel efficiency of GM trucks is found to follow a normal distribution with mean 24 mpg
and standard deviation 4 mpg. Compute the probability that a randomly chosen Ford
truck outperforms a randomly chosen GM fruck in terms of fuel efficiency.

Xz Ford fel efficiensy . = GM fuel efficioucy
X~N(20,3*D | Y~ N(2¢,4*) are independont

Ths XY~ N(20-2%, 2042 = N(-4,52).
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8. (10 points) A store is about to close for the day. There are still two (unrelated)
customers in the store. We estimate that it takes 10 minutes for a customer to exit the
store. What is the probability that it wouid take more than 20 minutes for the last

customer to leave the store?
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Discrete Distributions

Distrtibution PMF E{X] | Var(X)

Bernoulli(p) | p(0) =1~p,p(D)=p | p (i - p)
Binom(n,p) | p(k) = (()p* (i~ p)** | np |np(l-p) | (pe'+1~p)

Poisson(\) p(k) = ')\ke‘ A A exp{A(et ~ 1)}
Geometric(p) | p(k) = (1~p)*'p | 1/p | P

Continuous Distributions

Distrtibution | PDF f(z) CDF F(z) | E[X]|Var(x)| MGF M(2)
Uniform(c, ) ﬂ_;a, alz<p %ﬁ w.;; -

N{u,d?) \/QI—M e @m*/20% | &(1): see table | o | exp{ut +d**/2)
Exp()) AN >0 | 1-e™,z20] 1A | 1/N b
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Discrete Distributions

Distrtibution PMF E|X}| Var(X)
Bernoulli(p) | p{0) ==1~p, p(1}=p | p | p(i-p)
Binom(n,p) | p(k) = ()P*(Q~p)"* | np |np(l-p)| (pe'+1~p)"
Poisson(\) p(k) = f,"e"‘ A A exp{A(e’ — 1}}
Geometric(p) | p(k) = (1-p)'p | 1/p | 1

Continuous Distributions
Distrtibution PDF f(z) CDF F(z) E[X] | Var(X) MGF M(t)
Uniform(e, 8) | 2z, @<z < B axs (ﬂ_I;l:
N{(u.0?) — e~(E-n?/20" | (z): see table | 0% | exp(ut + 0%t?/2)
Exp()) Ae™ x>0 {1—e ™ x>0 1/A | 1/X2 e
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