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Suppose that 40% of dentists who chew gum chew Brand X. A survey isconducted in
which, from al dentists who chew gum, 10 are selected randomly and with replacement.
Let X represent the number in the sample who chew Brand X.

a) Is X abinomial random variable? Why or why not?

Yes.

1) Thereisafixed number (n = 10) trials.

2) There are only two outcomes of each trial (dentist chews gum or does
not).

3) Each tria isindependent. (Whether or not one dentist says he chews gum
has no effect on the next)

4) The probability that adentist will say "yes', isthe same (p = .40) at each
trial.

5) X counts the number of dentists out of 10 who say "yes'.

b) What is the expected number of dentistsin our sample who will chew Brand X?



For abinomial RV, E(X) =np=10*.4 =4,

You can also use E(X) = sum(x*p(x)) = 0*P(X =0) + 1*P(X =1) + ... +
10*P(X =10). Not only isthistedious, but it requires that you remember the
formulafor computing binomial probabilities: P(X = x) = (n! / (n-x)!x!) p*x
(1-p)*(n-x).

px means "p raised to the x power."
¢) What is the standard deviation for the number of dentistsin our sample who will chew
Brand X?

For abinomia RV, SD(X) = sgrt(n* p* (1-p)) = sqrt(10*.4*.6) = 1.54919

Y ou can aso use SD(X) = sgrt( sum (x-mu)*2 p(x)) but thisis quite
tedious.

d) (1 point): Whichismorelikely: Our sample will have 3 Brand-X chewers or our
sample will have 6 Brand X chewers?

3ismorelikely to occur than 6. First, if you remember the formulafor
binomial probabilities, you can compute the probabilities and see directly. |If
not, you can aso reason that 3 is closer to the expected value than 6.



