AP Statistics / Mr. Hansen Name: l< EY
12/21/2011 . Mr. Hansen’s use only (bonus point for spare batteries):

Big Quiz (60 pts.)

e Calculator is OK throughout.
e Ifablank is provided, give the short answer that fits best.
e Ifagap is provided, provide adequate justification/explanation, and circle your answer.

1. Identify each of the following random variables as discrete or continuous. You do not need to write the questions
for #1, but you do need to write the word “discrete” or “continuous” each time in order to practice your spelling.
72 (a) age (to the nearest year) of a randomly selected citizen of Maine Aiscr _fift
(b) diameter of a cylindrical table leg turned on a lathe contmuous :
(c) snowfall (to the nearest quarter inch) at a randomly selected location on earth on a randomly selected day diserete
N (d) weight of a randomly chosen student countinyous

2. Mr. Hansen’s brother is a consistent 90% free-throw shooter. Mr. Hansen’s brother is unflappable, and this
probability never changes. Let X be the number of free throws made in 12 tries.
(a) Explain why X is a binomial random variable. Be complete. )
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(b) List the sample space of possible (Iutcomes for X, flong w')th their Tsociated robabilities.
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(c) The set of all possible outcomes for a random variable, along with their associated probabilities (or probability
2 densities, in the case of a continuous r.v.) is called a distribution (hint: starts with the letter
PERW O D) and is usually depicted by means ofa _relative frequeney histegram (hint:
letters R, F, H) or a density curve. We use the former d‘e’pictio’n for Adiscre teJ random
(414 variables, the latter depiction for ~ continuous random variables.

~ (d) Compute the probability that fewer than 8 free throws are made in 12 tries.
\+ 2 F(K 48) = [~ P (X?_g) = f= (,oz«3+.0 952+.230&,37564,,28zy =

(e) Compute the probability that exactly 9 or 10 free throws are made in 12 tries.

P(Z-9orX=10)= P(T=9) + P(I=10) < 0852+, 2301 = (315)

ALT. MeTHop : P(X2i0)-p(X <8) = 34069977~ 0256= 315
3. There are about 600,000 people in Washington, DC, of whom approximately 2% are HIV-positive. If you shake
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the hands of randomly chosen DC residents, one by one, let ¥ denote the number of hands you need to shake in order
to encounter an HIV-positive individual.
(a) Explain why Y is not a geometric random variable.

e 980me+n‘c mede [ requires indep. trials, i e, S‘an,o//‘nj with rep Jacement,
(b) Is it acceptable to treat Y as if it were geometric? Why or why not?
Ye S because the pbofu/auhoh 'S /4r7< comparea( to any real/stic s amp le

(c) Compute the mean of Y. ’
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(e) Compute the probability that the first HIV-positive person whose hand you shake is person 35 or later.

P(YZ 35) = c;q_'—’- .qggq:

(f) Compute the probability that the first HIV-positive person whose hand you shake is strictly affer person 15 but
strictly before person 79.

P15« <77 = [’(Iéé X =78)= F(YS 78) — P(T<15)

29300 — 20143 = @

4. Mr. Hansen’s latest SAT alternative test (the HAT, or Hansen Aptitude Test) has a mean of 540 and a s.d. of 110.
Scores are approximately normally distributed. Compute
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(b) the proportion of test takers who score between 580 and @
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(c) the HAT score that corresponds to an SAT score of 750, given that the SAT is approximately N(500,100)

SAT 750 js 2.5 s.d.'s above mean (2=2.5)
HAT gcore — H/)T Score — 40
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(a) the 60th percentile of the HAT
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(d) the cutoff HAT scores that capture the central 72% of the distribution.
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