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Solutions to Sample of Final Exam Questions
Math 125 Fall 2016

The height of the block is 2% per thousand dollars. Each thousand-
dollar interval between $15,000 and $25,000 contains about 2% of the
families in the city. There are 7 of these thousand-dollar intervals be-
tween $18,000 and $25,000. The answer is 7 x 2% = 14%. About 14%
of the families in the city had incomes between $18,000 and $25,000.

The problem shows that with the density scale, the areas of the blocks
come out in percent. The horizontal units—thousands of dollars—
cancel. The area of the block shown is therefore:

2% per thousand dollars x 10 thousand dollars = 20%.

And then, using a proportion, about 7/10 of the area of that block
will be the answer since the base of a block for the incomes between
$15,000 and $25,000 will be 7/10 of the base of the block pictured and
we may assume that the density for the smaller block is approximately
the same as the density for the block pictured. (There’s no reason to
assume otherwise.)

Answer: about 14% of the families in the city had incomes between
$18,000 and $25,000.

(a) The standard units for 72.4 is 224=67 — 1 35,

The area under the normal curve from —1.35 to +1.35 is about
82%. Each tail is about M = 9%. Add the lower tail to the
middle area to get 91%, the percentile rank.

(b) If the percentile rank is 40%, the left tail is 40%. The correspond-
ing right tail will also be 40%. That leaves 100% — 40% — 40% =
20% in the middle. Look up that area to find the standard units
of z = 0.25.

In this case, the 40th percentile is below average. Use —0.25.
So —0.25 = %m, —1=2—67, and £ = 67 — 1 = 66 inches.

(c) The standard units for 62 and 66 inches are #2797 = —1.25 and

6667 __
6667 — —.25.

Then take the area between —1.25 and —0.25 under the normal
curve. This will be £(78.87%) — (19.74%) = 29.565%.
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3. (a) 33

(b) There is no mode (most common value on the list).

(c) The average is 33; the deviations are 0, 4, —1, —6, —5, 3, 5;
the SD is
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(d) 3 SDis 2 x4 =2. Within 2 of 33 is the range 31 to 35, containing

two of the ages.

(e) 1.75 SDs equals 1.75 x 4 = 7 years. Within 7 of 33 is the range
26 to 40. This range contains all 7 of the ages.

(f) For the observed value of 28,

28—33 -5
= — = —1.25.
4 4 g

standard units =

4. (a) The averages are 3 and 4, respectively; the SDs are 1 and 2,
respectively. The average product of the values in standard units

is then
(0x0)+ (0x —1) 4+ (=2 x —1.5) + (0 x 0.5) + (1 x 0.5) + (1 x 1.5)
6
5
= — ~ 0.8333.
6
r = 0.8333.

(b) When z = 1.5, it is 22=2 = —1.5 in standard units. That means
it is 1.5 SDs below average. Since r is positive, y will also be
below average: by r x 1.5 = % x 1.5 = % X % = % = 1.25 SDs of y.
That is 1.25 x 2 = 2.5 below the average y. The predicted value
of y is 4 — 2.5 = 1.5. Answer: y is predicted to be 1.5.

(c) r.m.s. error = V1 —72 x the SD of y = /1 —(0.8333)2 x 2 =
V1 —.6944 x 2 = +/.3056 x 2 = 0.5528 x 2 =~ 1.10554.

(d) The slope of the regression line is

><SDofy_§><
SDofz 6

~ 1.6667.
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5. (a) with, independent.
(b) with, mutually exclusive.

(c¢) without, independent.
6. True.
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7.

(a)

iii. Before you can calculate the expected value and standard
error, you should set up the required box. A box for a percentage
is always a 0-1 box. Here put one 1 and five 0’s in the box, since
we need to classify and count the results.

The expected value for the sample percentage is just equal to the
percentage of 1’s in the box we have set up: 16 2/3%.

The standard error (give or take) for the sample percentage is
just the SD of the counting box times 100% and divided by the
square root of the number of draws. This gives

V1/6 x 576 x 100%
V1000

The standard units for 19% is just %&?52‘?/{?% =198 = 2.

The area under the normal curve above 2 is w = 2.275%.

= 1.1785%.

The give or take, the standard error, would be smaller if the
sample size is made larger, since we divide by the square root of
the sample size to calculate the give or take.

V176 X 576 x 100%
G = 0.25%.

Vv/n'=400 x 1/1/6 x 5/6,

and n = 1/6 x 5/6 x 400% = 22, 222.

Then
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8. (a) True: the SE is estimated from the sample data.

(b) False. As long as the sample was randomly chosen from and
box and the sample size is reasonably large, confidence interval
methods are appropriate.

A confidence interval is based on the results of a single sample of
a particular size.
(c) True.

(d) False. For instance, if household size followed the normal curve,
there would be many households with a negative number of oc-
cupants; we’re not ready for that.

(e) True. Even though household size does not follow the normal
curve, you can still use the normal curve to approximate the
probability histogram for the sample average.

9. (a) Null hypothesis: the number of correct guesses is like the sum of
1,000 draws from a box with one ticket marked 1 and nine 0’s.

(b) v/0.1 x 0.9. The null hypothesis tells you what is in the box. Use
it.

(c) z~ (173 —100)/9.5 ~ 7.7, and P is tiny. se sum — 0.3 x vI000 ~ 9.5.

(d) Whatever it was, it wasn’t chance variation.

10. x? = 15.42, 5 deg.fr., P =~ 1%. Conclude that the die is biased at the
5% level.

Calculations: all expected values are 600/6 = 100.

(108 — 100)> + (93 — 100)* + (114 — 100)* + (120 — 100)* + (93 — 100)” + (72 — 100)> _ 64 + 49 + 196 + 400 + 49 + 784 _ 1542 15.49
100 - 100 —o100 T T




