Old Sample Final

Math 125 Spring 2009

On the final to get full credit you must show your work. No work, no credit.

The final will have ten questions, each worth 10 points with no penalty for wrong answers.

1. A survey of a large group of men found that their average height was 67 inches with
an SD of 4 inches.

(a) A 72.4-inch man has what percentile rank in height? (Assume normal curve.)

(b) How tall is a man whose percentile rank in height is 40%? (Assume normal.)

2. The observed ages of a group of interns at a local hospital were:
{33,37,32,27,28, 36, 38}.

Find the median of this list.
Find the mode of this list.

Find the average and the standard deviation of this list of ages. (Show your work.)

)
)
)
d) How many of the ages were within % SD of the average age?
) How many of the ages were within 1.75 SDs of the average age?
)

Using the results of part (a), convert the observed value of 28 to standard units.

3. For the data set below:

Ty

3 4 (a) find r, the correlation coefficient.

3 2 (b) based on these calculations, predict y when z = 1.5.
1 1

3 5 (c¢) find the root-mean-square error of the regression line
4 5 that is used to predict y from z.

4 7

(d) find the slope of that regression line.

4. Six cards are drawn from a standard deck of cards. In each suit, the numbered
cards are the nine cards from 2 to 10, inclusive. The Ace shall not be considered a
numbered card for this problem. Find the probability (rounded to the nearest .01%) that

(a) at least one of the cards drawn is a king, if they are drawn
i. without replacement.
ii. with replacement.
(b) all six of the cards drawn are numbered cards, if they are drawn

i. without replacement.

ii. with replacement.

5. A certain town has 25,000 families. These families own 2.1 cars, on the average, with
an SD of 0.80. And 10% of them have no cars at all.

If one draws a random sample of six families from the 25,000, what is the chance that
exactly two of the six sample families will not own cars? (Assume, for simplicity of
calculation, that the draws are made with replacement).
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6. A fair coin is tossed 40 times.

(a)
(b)

Find an expression for the exact probability of getting 20 heads. Evaluate that
expression to get a percentage chance.

Draw the middle rectangle of the probability histogram for the number of heads
in 40 tosses and use the normal curve to estimate the answer to part (a). For
that rectangle, label the exact endpoints, and indicate the length of the base.

7. Laser altimeters can measure elevation to within a few inches, without bias, and with
no trend or pattern to the measurements. As part of an experiment, 25 readings were
made on the elevation of a mountain peak. These averaged out to 81,411 inches, and
their SD was 30 inches.

(a)

If a 26th reading were made, you would expect to get 81,411 inches give or take
how much?

(Say whether each of (b-e) is true or false and explain your answers briefly.)

The average of all 25 readings is off 81,411 inches by 6 inches or so.

81,411 + 12 inches is a 95%-confidence interval for the elevation of the mountain
peak.

There is about a 95% chance that the next reading will be in the range 81,411
+ 12 inches.

About 95% of the readings were in the range 81,411 + 12 inches.

One day, upon tossing a single die 600 times, I got:
108 ones, 93 twos, 114 threes, 120 fours, 93 fives, and 72 sixes.

Compute x? and find P for this experiment. Is the die biased, based on those
600 tosses?

Justify your conclusion by comparing the P-value you obtained to the bench-
mark (5% or 1%) that you are using.

After concluding as I did, I gave it some further thought. The number of times
that resulted in a three seemed to be somewhat close to what is expected.
Does the fact that 114 threes came out in the 600 tosses indicate that—at least as
far as the threes are concerned—the die is fair? (Clearly describe the statistical
test you decide to use, state the hypotheses, and show the computations you
preformed that justify that conclusion.)

i. Into what trap have I fallen by deciding to test the 3’s? Does this make the
conclusion from the test of the 3’s somewhat suspect? Explain.



