AP Statistics Binomial Random Variable Summary Practice M

In problems 1 and 2, indicate whether a binomial distribution is a reasonable probability model for the random
variable X. Give your reasons in cach casc.

1. A manufacturer produces a large number of toasters. From past experience, the manufacturer knows that
approximately 2% are defective. In a quality control procedure, we mndomly sclect 20 toasters for testing,
We want to determine the probability that no more than one of these toasters is defective.
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2. Draw a card from a standard deck of 52 playing cards, observe the card, and replace the card within the
deck. Count the number of times you draw a card in this manner until you observe a jEle
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A fair coin is flipped 20 times. F
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3. Determine the probability that the coin comes up talls exactly 15 times."

P(X=15) = binsmpdf (a0, . \s) 01

4. Find the probability that the coin comes up tails at least 15 times. (Include enough details so that it can be
understood how you arrived at your answer )
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5. Find the mean and standard deviation for the random variable X in this coin flipping problem
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A headache remedy is said to be 80% effective in curing headaches caused by simple nervous tension. An
investigator tests this remedy on 100 randomly selected patients suffermg from nervous tension,

6. Decfine the random variable being measured. X = Ahe Y\‘—‘»W\bqr O"G ’{7‘&‘ s "’)\r‘o,
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What kind of distribution docs X have? B C IDO ; + %)

7. Calculate the mean and standard deviation of X.
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8. Determine the probabitity that exactly 80 subjeets expeticnee headache reliel with this remedy.
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9. What is the probability that between 75 and 90 (inclusive) of the paticents will obtain relief? Justify your
method of solution. binomcd £(100,.8,96) = binom cd f (fan, LB,

Plisex 29) = PREDR) ~P(X=M)= 4,40

10. Amaritlo Slim, a professional dart plaver, has an 80% chance of hitting the bullseye on a dagtboard with any
throw. Suppose that he throws 10 darts, one at a time, at the dartbaard, B ( 1o, g
)

(a) Find the probability that Stim hits the bullscye exactly six times.
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(b) Tind the probability that he hits the bullseye at least four timSS.
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(¢) Compute the inean and variance of the number of bullseyes in 10 throws. (_\—_‘ - I L
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11. In a large population of college students, 20% of the students have experienced feelings of math anxiety. If
you take a random sample of 10 students from this population, the probability that exactly 2 students have

experienced math anxiety is
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(f) None of the above
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12. In a certain large population, 40% of houscholds have a total annual income of $70,000. A simple randor

sample of 4 of these households is selected. What is the probability that 2 or more of the households in the
survey have an antwal income of over $70,0007 ED (,_\_ U -
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The answer cannot be computed from the information given. S 6— 2 L{ & %/




13. A dealer in the Sands Casino in Las Vegas selects 40 cards from a standard deck of 52 cards. Let Y be the
number of red cards (hearts or diamonds) in the 40 cards selected. Which of the following best describes
this setting:

(a) Y has a binomial distribution with n = 40 observations and probability of success p = 0.5.
{(b) Y has a binomial distribution with n=40 obscrvations and probability of success p = 0.3, provided the
deck is shuffled well.
has a binomial distribution with #=40 observations and probability of success p = 0.5, provided after

electing a card it is replaced in the deck and the deck is shuffled well before the next card is selected.
(d) Y has a normal distribution with mean p = 0.5,

14, The probability that a three-year-old battery still works is 0.8. A cassette recorder requires four working
batteries to operate. The state of batteries can be regarded as independent, and four three-year-old batteries
are selected for the cassette recorder. What is the probability that the cassette recorder operates?
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e) The answer cannot be computed from the information given,
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15. It has been estimated that about 30% of frozen chickens contain enough salmonella bacteria to cause iliness

if improperly cooked, A consumer purchases 12 frozen chickens. What is the probability that the consumer
will have more than 6 contaiminated chickens?
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Geometric Practice Worksheet

Cranky Mower- to start her old mower, Rita has to pull a cord and hope for some fuck. On any particular pulI the
mower has a 20% chance of starting. Q =

a. Find the probability that the mower doesn’t start until the third pull. Show your work.
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b. What is the probability that it takes her 10 tries to start the mower? Show your work.
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Chips — Suppose a computer chip manufacturer rejects 2% of the chips produced because they fail presale testing.
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2. What's the probabllity that the fifth chip you testis the first bad ane you find? .
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b. What is the probability that you find a bad one within the first 10 you examine?
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Roulette —~ Marti decrdes to keep placing a $1 beton number 15 in consecutive spins of a roulette wheel until she wins.
On any spin, there’ s a 1-in-38 chance that the ball wilf Iand in the 15 slot.

a. How many spins do you expect it to take until Marti wins? Justify your answer.
l .
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b. Would you be surprised if- Marti won in 3 or fewer spins? Compute an appropriate probability to support your \
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Using Benford’s Law — - According to Benford’s law, the probability that the first digit of the amount of a randomly
chosen invoice is an 8 or a 9 is 0.097. Suppose you examine randomly selected invoices from a vendor until you find one
whose amount begins withan 8§ ora9.
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a. How many invoices do you expect to examine until you get one that begins with an 8 or 9? Justify your answer.
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b. Infact, you don’t get an amount starting wrth an 8 or 9 until the 40‘“ invoice. Do you suspect that the invoice
arnounts are not genulne? Compute an appropnate probablhty o support your answer. ‘
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