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1. IQ scores in the adult population show a normal distribution with mean 100 and standard deviation 16. 
(a) Fill in the missing words!

       If your IQ score is 116 then your IQ score is higher then ………………………… of the population. If your IQ score is 68 then your IQ score is lower then ………………………… of the population.
(b) In the Edinburgh newspaper the  Scotsman, on March 8, 1994 the headline read ,

“Jury urges mercy for mother who killed baby” . The baby died from lack of care. One issue in the case was that the mother had an IQ score lower than 98% of the population. 
Draw a picture of the distribution of IQ scores and label it as you solve the problem. Compute the mother’s  IQ.

2. Will not be on your test.
3.       In considering tosses of a coin where the two outcomes are H and T people regard the sequence HTHTTH to be more likely then HHHTTT and also more likely then HHHHHT.

(a) Explain why are these outcomes are in fact equally likely! Find the probability!
(b) Why do you think people still think that HTHTTH is the most likely and HHHHHT is the less likely outcome on six tosses of a coin? (What is the key difference between the two sequences?)  

(c) State a correct version of the Law of Large Numbers! 

(d) Explain why the Law of Large Numbers cannot be used to argue that HTHTTH is really more likely than HHHHHT? (What assumption in the LLN would fail in this case?)
4. Would the following situations be appropriate ways of collecting data? If your answer is Yes say simply Yes but if your answer is No explain why not and specify what kind of bias was likely to occur?
  (a)  A large corporation would like to know the average income of the spouses of his workers. They post someone at the exit of the building at 5 p.m. Every one who leaves between 5 p.m. and 5:30 p.m. is asked to complete a short questionnaire on the issue; there are 70 responses.

(b) To survey the opinions of its customers, an airline company made a list of all its flights and randomly selected 25 flights. All of the passengers on those flights were asked to fill out a survey.

5.   A selective college wants to admit 1200 students. Past experience shows that about  70%  admitted will accept. The college decides to admit 1500 students.

What is the probability that more than 1200 students will accept? 

6.    A student estimates her chances of getting an A in Statistics to be 50% and her chances of getting an A in History to be 60%. 
(a) What is the chance that she will get A in both Stat and History?
(b) What is the chance that she will get at least one A?
7. Fill in the missing words! 

     Taking a sample of size one from a population that is 30% male 70% female can be viewed as one observation where the event we are observing is “being male” and the probability of the event, P(male)=0.3.Consequently taking a sample of size 10 can be viewed as repeating the ………………………….. where  P(male)=.3   …times …………… ……..     from each other. As a consequence of…………………………., the proportion of times an event happens on larger and larger number of observations is getting ………………………………….. to the actual probability p=.3. 

     That tells us that the sample proportions for n=100 size samples are ……………… 

      to p=.3  then the sample proportions in  n=10 size samples. This means that if we took 50 samples of size 10 versus 50 samples of size 100 the proportions would vary more for the 50 samples of size………. 

8. Fill in the missing words! Draw a picture of the sampling distribution that you have based your argument on!
A weight loss clinic advertised that the average weight loss in their weight loss program was 8 pounds with a standard deviation of 5 pounds. ( It is reasonable to assume that weight losses are normally distributed.) To decide if the information given by the clinic was in fact true you take a random sample of  25 individuals in the program and you find out the average weight they lost. You know that according to the ……………………………………… Theorem potential sample means are represented by a ……………………………….. with mean ……………………… and standard deviation……………… . 


Therefore you know that there is a 68% chance that the sample mean will be between …. and ….. Similarly there is a 99.7% chance, i.e. it is almost certain that the sample mean will be between … and ……… . 

           Consequently when you find out that in your sample of 25, people lost an average of 4.5 pounds you become very suspicious about the clinic’s reported results. After all you only had less than ………….. chance to get such a small sample average if the clinic told the truth.
Picture of your model:
9. In this problem we play the following game. I give you an event and you have to find another event so that they satisfy the given criteria!
(1) A=You meet a man  who loves to dance.   Find an event B that is not independent and not disjoint of A!

B=

(2) A= Your parents go on vacation.  Find B that is independent but not disjoint of A!

B=
