Math Xb Spring 2002

Homework Assignment 9: Due at the beginning of class 2/27/02

In Homework Assignment 5, you used seriesalzulate therobabilities of landing on an
aircraft carrier. Questions 1 and 2 of this homework assignment will continue your analysis
of carrier landings.

In Homework 5, the “boarding rate” of a pilot was defined tdheeprobability that a pilot
will land on an aircraft carrierFor example, éoardingrate 0f0.9 means that a pilowill
successfully land on 9 out of every 10 attempts. According tdNa\§ regulation pilots
mustachieve a daytimieboardingrate of0.75 in order to bgualified to operate from an
aircraft carrier.

In Homework 5 you were asked to find an infinite series that gavespected value” for
the number of attempthat a minimally competent carrier pilot would make. FBeees
representing this expected value is:

Expected number = 1*0.75 + 2*0.7H0.25) + 3*0.7H0.25¥
of attempts to land + 4*0.79(0.25f + 5*0.75(0.25) +
+ ... +n*0.75[(0.25)" + ...

Written in sigma notation, this expected value could be represented as:

Expected value

2 k [{0.75) [{0.25)*

The expectedvalue of aquantity is often interpreted as average. For example in
Homework 5, the expectadilue ofthe total of two dice was calculateshd found to be
equal to 7. Suppose that you threw the dice many times and recordeglttigatyou got

each time. If you were to average all of the numbers that you had recordeghutveould

get an average that was very close to 7.

1. How could you interpret the expected value of the number of attempts tthiral
naval aviator has to makeRescribe youtinterpretation in dew sentences.Given
your interpretation of the expected value, do you expect the infinite series:

i k [{0.75) [{0.25)"*

to converge or diverge? Explain your reasoning in a sentence or two.

! COMNAVAIRPAC Instruction 3740.2W and COMNAVAIRLANT Instruction 3740.120, Section 9
Paragraph (c).

2The US Navy also conducts carrier operations during night. According to US Navy regulations, a pilot
must have a night boarding rate of 0.65 in order to be qualified to operate from an aircraft carrier.



2.

NOTE:

Use mathematics to determine whether the infinite series:

i k [0.75) [{0.25)™*

diverges or converges.

When youwrite out your answerfor Question 2, you shoulshclude full
details of any calculations that you do or reasoning thateyagoioy. If you
simply write “CONVERGES” or “DIVERGES” you won't gdull credit,
even if your answer happens to be correct.

In Questions 3, 4 and 5 yoare given aseriesthat is represented usingigma (or

summation) notation.

In eactase,you should determine whether the giveseries

converges or diverges.

NOTE:

The symbolk! representshe product ofall of the positiveintegers from 1
up tok. Thatis:

Kl = 12300k - 1)K
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When youwrite out your answerfor Questions 3, 4 and 5 you should
include full details of any calculatiorteat you do or reasoninghat you
employ. Ifyou simply write “CONVERGES” or “DIVERGES” you
won'’t get full credit, even if your answer happens to be correct.



