Topic 3 Worksheet Solutions

6. There are 20 light bulbs, so let’s define our events:


B1 – bulb one works,

B2 – bulb two works,

etc.


P(B1) = P(B2) = … = P(B20) = .99

(because P(B1 complement) = .01)


We want P(strings lights up) = P(all bulbs work) = P(B1 and B2 and… B20)


Because it says all bulbs operate independently, this means:



P(B1 and B2 and… B20) = P(B1) * P(B2) * … * P(B20) = (.99)20 = .8179

7. This problem is set up exactly the same as the last problem.


C1 – chip one works,

etc.


P(C1) = .95

(because P(C1 complement) = .05)


(a) P(all 12 chips work) = P(C1 and … and C12)
because of independence:



= P(C1) * … * P(C12) = (.95)12 = .5404


(b) P(have problems) = 1 – P(no problems) = 1 – P(all work) = 1 - .5404 = .4596

8. Label the events:


P – receive PMI sheets
H – hospitalized due to side effects

    List the probabilities:


P(P) = .20
P(H) = .54
P(P and H) = .12

(a) What percent who receive PMI sheets are hospitalized due to side effects?

The underlined part is what we are conditioning on because we are interested only in those who received PMI sheets. Thus, we want P(H | P)

The formula for this is P(H | P) = P(H and P) / P(P) = .12 / .2 = .60

(b) Is providing PMI sheets an effective strategy for reducing hospitalization due to side effects?

Is there a difference between P(H) and P(H | P)? There is a difference, but the presence of PMI sheets actually increases the probability of hospitalization, so it is NOT an effective strategy.

9. This one is a little harder and more confusing, but still doable. Label the events:


A – bottle produced by machine A

B – bottle produced by machine B





R – bottle is rejected


What are the probabilities?


P(A) = .75
P(B) = .25
P(R | A) = 1/20
P(R | B) = 1/30

(a) What proportion of bottles are rejected?

There are two ways that a bottle can be rejected, if it is made by machine A or if it is made by machine B, so:

P(R) = P(R and A) + P(R and B)

        = P(R|A) * P(A) + P(R | B) * P(B)

        = .75 * .05 + .25 * .0333 = .04575

(b) What is the probability that a randomly selected bottle comes from machine A given that it is accepted?

This means we are looking for:

 P(A | R complement) = P(A and R comp) / P(R comp)


P(A and R comp) = P(R comp | A) * P(A)
and
P(R comp | A) = 1 – P(R | A)


P(A and R comp) = (1 – P(R | A)) * P(A) = 19/20 * .75 = .7125


P(R comp) = 1 – P(R)
from part (a).


P(R comp) = 1 - .04575 = 95425


So…
P(A and R comp) = .7125 / .94525 = .7467 

