CSE 312 : Quiz 4 Practice 2

Name: NetID: @uw.edu

Instructions

* You have twenty minutes to complete this exam.

* You are permitted one piece of 8.5x11 inch paper with handwritten notes (notes are allowed on both sides
of the paper). You should also get a provided formula sheet (in section it'll be on different colored paper
separate from the exam; if you take the exam with DRS it will be the last page of your exam).

* You may not use a calculator or any other electronic devices during the exam.

* We will be scanning your exams before grading them. Please write legibly, and avoid writing up to the edge
of the paper.

* If you run out of room, you may also use the last page for extra space, but tell us where to find your answer
if it’s not right below the problem.

* Since you don’t have a calculator, you are generally free to not simplify expressions (though you may if you
think it will be helpful).

* In general, you should show us the work you used to get to an answer, and explanations will help us reward
partial credit, but we do not expect explanations at the level we usually require on homeworks.

Advice

* Writing a few words about where an expression came from is often very helpful for awarding partial credit.

* Remember to take deep breaths.

Question Max points
PDF/CDF 20
CLT 14
Grading Morale 1
Total 35




1. CLT

Suppose I have a flashlight which requires one battery to operate, and I have 18 identical batteries. I want to go
camping for a week (24 X 7 = 168 hours). If the lifetime of a single battery is a random variable distributed as an
Exp(0.1)? Estimate this probability using the Central Limit Theorem. Do not compute it exactly.

You SHOULD NOT lookup values in the z-table for this problem. Instead, your solution should be an ex-
pression with ® that can be evaluated using the lookup table (i.e. all inputs to ¢ are non-negative) and a
calculator (i.e. the input to ® does not need to be simplified).




2. Bounds

Your Dungeons & Dragons character just got a new sword. Happily, it does a lot of damage; sadly, it is cursed.

Each time you attack using the sword, you roll a (fair) 20-sided die (numbered 1,2, 3, ...,20). If you roll a 1, the
sword’s curse corrupts your character’s moral standing a bit. If that happens 5 times (total), your character becomes
evil.

Let X be the number of times you attack using the sword up to (and including) the one that makes your character
evil.

(a) What is E[X]? Hint: linearity

(b) What is Var (X)? Hint: The time between the i and (i + 1) corruptions are independent.

You may use F to refer to E[X] and V to refer to the variance of X.

(c) Use Markov’s inequality to bound the probability that X > 300.

P (X > 300)

inequality

bound

(d) The GM (who is designing the game) has decided your character is too strong with the sword, and wants to
stop you from using it (or at least make you turn evil, that would be good drama). They want the probability
that you don’t get corrupted to be less than 1% (assuming you continue using the sword). Can they use each
of these bounds to find a number of attacks (n) that will give a 99% chance of turning evil?

* Can you use Chebyshev’s inequality? Select ALL that apply.
[] Yes, you can use Chebyshev to find an n.
D No, Chebyshev is two-sided, so it cannot be used here at all.

] No, Chebyshev can only be applied “forward” (from an event, bound a probability), not “backward”
(from a probability bound, find the event).

No, the variance would change if you change n so Chebyshev would not be useful in this way.

* Can you use the Chernoff bound? Select ALL that apply.
Yes, you can use Chernoff to find an n.
D No, Chernoff is two-sided, so it cannot be used here at all.

No, Chernoff can only be applied “forward” (from an event, bound a probability), not “backward”
(from a probability bound, find the event).

No, Chernoff applies to sums of Bernoullis; this is the sum of geometrics.
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