Assignment 2.2 AP Statistics Name:

1. Define each of the following terms using your own words:

i) Normal distributions: Density curves that are symmetrical, single-peaked, and bell-shaped. It is an
approximation of the data set

ii) Standard Normal distribution: Normal distribution N(0, 1) with mean 0 and standard deviation 1; if
a variable x has any Normal distribution N(u, ) with mean u and standard deviation g, then the
standardized variable

has the standard Normal distribution.

Solving problems involving Normal distribution:
1. State the problem

2. Standardize and draw a picture
3. Use the table or a graphing calculator
4. Conclusion

iii) The 68-95-99.7 rule (empirical rule):
In the Normal distribution with mean p and standard deviation o
e Approximately 68% of the observations fall within o of the mean u

e Approximately 95% of the observations fall within 2¢ of the mean u
e Approximately 99.7% of the observations fall within 3¢ of the mean u

iv) Normal probability plot:

Change percentile of data points to z-scores, plot data point on the y-axis against z-score on the x-
axis. If points on plot lie close to a straight line, it indicates the data is Normal. Systematic deviations
from a straight line indicate a non-Normal distribution. Outliers appear as points that are far away
from the overall pattern of the plot.

Right skewed: Left skewed:
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2. Assume that the distribution of time for grade 10 students to run 10km is normally distributed.
A time of 0.88 hours is at the 10™ percentile. If the standard deviation is 0.21hours,
approximately what is the average time for grade 10 students to run 10km?

Gather what you know: Area = 10%, input value is 0.88hours, SD = 0.21 hours. Find the z-
score at the 10" percentile using the zscore table: z=-1.28
z=2 K

g

0.88 - 1
-0.21
0.2688 =0.88 — i/
1 =0.88 —0.2688

L1=0.6112

[Note: You can use the 10" percentile to approximate the z-score because the distribution is
normally distributed]

3. Use Table A to find the proportion of observations from a standard Normal distribution that
satisfies —1.51 < Z < 0.84. Sketch the Normal curve and shade the area under the curve that is
the answer to the question.

|

-1.28 =

4. A study of elite distance runners found a mean body weight of 63.1 kilograms (kg), with a
standard deviation of 4.8 kg.

(a) Assuming that the distribution of weights is Normal, make an accurate sketch of the weight
distribution with the horizontal axis marked in kilograms.
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(b) Use the 68-95-99.7 rule to find the proportion of runners whose body weight is between 48.7

and 67.9 kg. Show your method.
48.7-63.1 67.9-63.1
——F=-3 and ———=1

Find out how many SD away from the mean.
4.8 4.8
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(c) Calculate and interpret the 45th percentile of the runners’ body weight distribution.

Since the weights are normally distributed, use the z-score table to find the input value.
Z-score = -0.13:
_x—63.1
Z —
4.8
x—63.1
4.8

—0.624 =x -63.1

63.1-0.624 =x

62.48kg = x
At the 45™ percentile, a runner’s body weight will be approximately 62.48kg. This means that 45% of
all runners in this distribution will be less than 62.48kg.

-0.13 =

5. Give an example of a quantitative variable that does not have a Normal distribution. Justify
your answer.

Home prices in a city, personal income, survival times of cancer patients after treatment, service
life time of electrical/mechanical components are some examples. Home prices tend to be
skewed to the right [ie: Vancouver, Shaughnessy/Pointgrey >10M, |

6. For women age 25-34 with full time jobs, the average income in 2005 was $32,000. The SD
was $26,000, and 0.025% had incomes above $150,000. Was the percentage with incomes in
the range from $32,000 to $150,000 about 40%, 50%, or 60%? Choose one option and explain

briefly.

Since the mean is at $32,000, so all incomes greater than $32,000 is 50%. Less than the mean



would be the other 50%. Given that greater than $150,000 is 0.025%. So the range from
$32,000 to $150,000 is 49.975%, which is approximately 50%.

7. One term, about 700 Statistics students at UBC were asked how many univeristy math course
they had taken. The average number of courses was 1.1; the SD was 1.5. How would the
histogram for the data look like? 1) Skewed right 1I) Symmetrical or iii) Skewed left?

The distribution would be skewed right. Most values will be between the range of 0 to 2.6 math
courses [within one standard deviation]. Since you can’t have negative number of courses, the
distribution can only increase and tail off on the right.

8. The heights of high school volleyball players are approximately normally distributed
with £ =5'10" and g =1.8". For each of the following, illustrate with a picture and
evaluate the percentages:

(a) P (Height > 5°8”) b) P (5°9” < Height < 6°)
5'8”_5']0” 5'9”_5’10” 6'_5’10”
[ <z<
1.8" 1.8" 1.8"
z>-111 ~055<z<111

Q: Lo - 220-1B3%
- ‘;:rvS?)a/s

B9 6.6s?
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(c) P (Height < 617 (d) The value of X if P (Height > X) = 0.306.
6']”_5’10" x_5|10n
1.8" 1.8"
2<1.66 (0.51)1.8 +5'10" <x

5/t and 10.918 inches < x

A=95.15%

4.95%

221 2-05|



9. Given each diagram, along with the Area and Z-scores, find the missing value:

Area =0.4122, Z, =-0.65, Z, =? Area =0.8428, Z =7, Z, =1.85
Area=0.4122, Z, =-0.65, Z, =? Area=0.8428, 7, =7, Z,=1.85
P 6 1ooh—302% =AY
DA,z 6% ® A, - 848l
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Zi Z‘L
Area =17, Z =-043, Z, =2.85 Area =0.339, Z, =7, Z, =Z, +1.21
Area =7, Z, =-043, Z, =2.85
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10. The Graduate Record Examinations are widely used to help predict the performance of
applicants to graduate schools. The range of possible scores on a GRE is 200 to 900. The
psychology department at a university finds that the scores of its applicants on the quantitative
GRE are approximately Normal with mean = 544 and standard deviation = 103.

(a) Use Table A to find the proportion of applicants whose score X satisfies 500 < X <700. (As
part of your answer, draw a standard Normal curve and shade the area under the curve that
represents the answer to the question.)

_500-544 _700-544
ST 03 27 03
<x <
= —0.4272 =1.5146 > 5(())043x 701051
—| <7 <L
~-043 ~1.51 Isesh

A=33.36% A=93.45%

A=93.45% —33.36%
The proportion of applicants under the curve would be: 60.09 (; ’
= . (0)

Approximately 61% of the applicants will score between 500 to 700

(b) What minimum score would a student need in order to score better than 77% of those taking the
test? Show your work.
Find the z-score at the 77" percentile:
z=0.74
x =544
103

620.22 =x
This means a student needs to score 620.22 in order to score better than 77% of those taking the tests

0.74 =




11. The scores of a reference population on the Wechsler Intelligence Scale for Children (WISC)
are normally distributed with 4 = 100 and o= 15.
(a) What score would represent the 50th percentile? Explain.
At the 50" percentile, the z score would be 0. In a normal distribution, the score would be at the mean.
_X—H

<

g
0=2"19" 100
0=x-100

(b) A score in what range would represent the top 1% of the scores? Show your method.

In the top 1%, area to the left of the score would be 99%. At the 99" percentile, the z-score is 2.33.

r33=X" 100
T 15 To be in the top 1%, scores would need to be greater than 134.95.
134.95=x
Now, we also need to set an upper limit. Assume the upper limit at 99.98%, the z-score would be 3.49.
3.49= %10
15

152.35=x



