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Do problems 5,7 and 10 in Aho Chapter 3. Please show all work, which could include giving R code or calculator functions where appropriate.

For #7, please make note of the following:
1. if you use binomial distribution, please explain why binomial is appropriate (you do not need to do this in general unless it is specifically requested, though you probably should always
check the definition of binomial at least mentally).

2. Though the book says to use R, | would like you to show work using tools we have discussed in class. You can use R to verify your answers if you like, but the work shown should be
without R (or builtin features of the calculator)

3. As a hint, for one of the parts you will need to use one or more of the tools we learned in Ch 2.

For #10, you can use either R or the calculator to get probabilities from name brand distributions, and that is always true unless stated otherwise.
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P(Z < 2.57)
P(Z > 1.20)

P(Z < -1.04)

P(-1.96 > Z > 1.96)
P(-1.96 < Z < -0.61)

Stanford-Binet IQ test scores are normally distributed with a mean y, of 100, and

a stfindard deviation o, of 16. Let Stanford-Binet IQ be described by the random
variable X. Use pnorm and gnorm to find

a.
b.
[
d.
e
f.
g
h.
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11. With respect to the negative binomial distribution:

P(X = 50), justify your answer
P(X > 100), justify your answer
P(X 2 100), justify your answer
P(X < 70)

P(X 2123)
P(83 < X < 120), depict this using shade.norm

P(83 > X > 120), depict this using shade .norm
P(83 > X < 120), depict this using shade.norm
20% of test scores are less than what I1Q?

70% of test scores are more than what IQ?

a. Mathematically show that NB(1, ) = GEO(r) = BIN(0, ).
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d. What are the implications of the symmetric character of Pascal’s triangle [dem-

onstrated in (a) and (b) above] for the binomial pdf?
7 A herd of mountain goats is believed to contain 30 males and 20 females. If, for
a single random capture, a male or female is equally easy to capture, what is the
robability of capturing 5 females and 1 male in six attempts? Use R to calculate
probabilities
a. With replacement

b. Without replacement
8, What is the probability that a predator will capture its third prey item after six inde:
pendent attempts given that its probability of capturing prey per attempt is 0.3?
ing pnorm in R. Also, draw the Z-distributio

9, Find the following probabilities us ‘
curve, and shade the correct area under the curve. To create graphs (and chec
results) one can use the function shade.norm.

a. P(Z<257)
b. P(Z>120)
¢ P(Z<-104)
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4. Let X be a continuous random variable with the pdf f(x) =¢€% for x> U TEE oS

following by hand, using calculus if necessary. Verify your results using R.
a. P(X <0), explain your answer
b. P(X>0), explain your answer
c. P(X<05)
d. P(X<0.5), explain your answer
e POl<X<l
5. You are working on a mark-recapture study of boreal toads, Bufo boreas. You pre-

dict that there is a 40% chance of capturing a marked toad for each of 30 traps that
you establish.

a. What is the probability that exactly 20 marked toads will be found in the 30
traps? Calculate this by hand, and confirm your calculation using R.

b. What is the probability that up to 20 marked toads will be found? Use R.

c. How do these values change if your estimated probability of recapture is 30%,
not 40%?

6. The binomial theorem establishes a general formula for the expansion of (@ + b)". The
theorem states if 7 is a positive integer, and if a and b are any two numbers then

(a+b)" = (;Ja" +(711)11"-1b +...+(:)an—sz +"'+(:)b".

There are important shared characteristics of the binomial expansion and the bino-
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