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AP Statistics Assighment 2.1

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

i) Standardizing: Converting scores/data from original values to standard deviation units (z-scores)

ii) Standardized values OR z-scores: |If x is an observation from a distribution that has known mean
and standard deviation, then standardized value/z-score is

X —mean

7 =
standard deviation

The z score tells you how many standard deviations an observation is away from the mean

iii) Chebyshev’s inequality: In any distribution [normal or not], the percent of observations falling
within k standard deviations of the mean is at least

Percentage of observations = (100)(1 — é)

iv) Density curve: (Please also indicate the conditions required to be density curve)

A density curve describes overall pattern of distribution. Area under curve and above any
interval of values on the horizontal axis is the proportion of all observations that fall in that interval.
The curve can be skewed.

e |s always on or above the horizontal axis
e Has area exactly 1 underneath it

v) Normal curve: a symmetrical curve where the mean and median are equal, bell shaped,

vi) Mean of a density curve: Balance point” of the curve; as if it were a solid object.
vii) Median of a density curve: “Equal-areas” point that divides that area under the curve in half.
viii) Mean: u(mu)

ix) Standard deviation: o(sigma)



Jim was in a first year calculus class and he ended up with 79% in his class. The scores in his class are
approximately Normally distributed with mean 68% and standard deviation 5.5 %

a)

b)

d)

€)

79-68
5.5

What was Jim’s z-score? z = 2

What percentile did Jim fall in?
Jim is 2 standard deviations above the mean. % area = 0.9772. 97" percentile

What does it mean for Jim to be in that percentile?
Being in the 97.7" percentile means that Jim is in the top 2.228% of his class.

Is the size of the class required to calculate Jim’s z-score? Explain:
The class size is not required to calculate the z-score because only the mean and standard
deviations is required.

If another student in the same class is in the 16™ percentile, what score did that student get?
In the 16% percentile, the z-score would be -1. With a z-score of -1, the student’s score
x—68
_1 =
55
would be: =5.5 =x —68
68-55=x

625=x
The student’s score would be 62.5.

2.The mean age of a flight attendant of PAL is 40 years old, with a standard deviation of 8. What
percent of the data set lies between 20 and 60? Use Chebyshev’s Inequality
First find the difference between the minimum and the mean:

diff =40 -20
=20
The number of standard deviations would be: ]]i i 205/ 8

The percentage of data between 20 and 60 would be:

P= 100(1 _ 1 j
2.5°

=100(0.84)
=84%



3.The mean score on an accounting test is 80, with a standard deviation of 10. Between which two
scores must this mean lie to represent 8/9 of the data set? Use Chebyshev’s Inequality
Note: 8/9 of the data set is 88.8888% which is close to 89%.

Use Chebyshev’s inequality to solve for “k™ : g =1 _kiz
1.1
k* 9
k=3

x, =80+3(10) x, =80-3(10)
x, =110 " x, =50

The mean score of 60 with a standard deviation of 10 must lie between 50 and 110 to represent 88.89% of
the data set

The scores must be 3 standard deviations away, so:

4.In order to be accepted into a particular prestigious Med School, undergrad students need to be in
the top 5% of their class. Jeremy (92%) went to Columbia Univ. where the mean score of his
class was 86% with a std dev of 4.5%. Sally (74%) went to Stanford where the mean score of
her class was 67% with a std dev of 3.5%. Did either Jeremy or Sally score in the top 5% of
their respective classes?
First find the z-score of each student with their respective classes:

92 —86 74 - 67
S z-score =

4.5 3.5
=1.3333... =2

J z-score =

Jeremy is in the 90.82th percentile. Sally is in the 97.72 percentile. Sally score in the top 5% of
her class. Jeremy did not.

5. If the mean length of bananas grown is 15.2 cm with a standard deviation of 0.5cm, what percentage
of bananas will be:
a. Lessthan 15cm long.

Find the zscore: 0.5 ., percentage under the z-score of -0.4 is around

34.46%.



b. Between 15to 15.5 cm long
15.5-15.2

Z = score =
0.5

find the z-score at 15.5:
=0.6

, percentage under the z-score of 0.6 is

around 72.57%.

. 7257 -34.46
The areas between the two z-score is:
=38.11%

c. What is the length of the top 15% of bananas grown?
First find the z-score at the 85 percentile: approximately zscore=1.04. Use this z-score
to find the length:
-15.2
1.04=1"2=

1.04(0.5) =x-15.2

15.72¢m = x
Bananas at the top 15% will need to be 15.72cm or longer.

6.A group of 78 third-grade students in a midwestern elementary school took a “self-concept” test

that measured how well they felt about themselves. Higher scores indicate more positive self-
concepts. A histogram and some summary statistics from Minitab for these students’ self-
concept scores are given below.

Descriptive Statistics: SelfConcept

Variable N Mean Median TrMean StDev SE Mean
- SelfConc 78 56.96 59.50 57.81 12.41 1.41
Variable Minimum Maximum Q1 Q3
SelfConc 20.00 80.00 51.00 66.25
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% M M ® & M % M

SelfConcept

1) Draw an appropriate density curve for summarizing the histogram on the graph above. How would

you describe the shape of this density curve?

\
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SelfConcept
Density curve is skewed left with tail at the left. Centered around 60, with a median of 59.5 and

a mean of 56.96. The IQR is 15.25, and 1.5IQR is 22.875. Q1 minus 1.5IQR is equal to
28.125, so the minimum is an outlier. Q3 plus 1.5 IQR is greater than the maximum, so no
outlier at the top. Curve is unimodal.

~




ii) One student in the group had a self-concept score of 62. Thirty-four students had self-concept
scores higher than 62. Describe the location of this value within the distribution using raw data,
percentiles, and standardized values (z-scores).

_62-56.96

TO find the z-score, °7 12.41

z =0.406

iii) What is a “typical” self-concept score for a third-grader in this group? Justify your answer.

Since the scores are skewed left, the mean would not be used to describe the typical score because it is
more influenced by outliers. Rather, the median score of 59.50 would be a better indication of a typical
score for a third grader in this group.

7.While relaxing one day’ Peter Your time: 7 minutes, 7 seconds
played a game of Web Sudoku.
When he finished, the following
display appeared on his
computer screen.

0 min * | 30 mins

Below Averaae. 58% are faster
Easy average time: 6 minutes, 31 seconds

i) The density curve in the display was based on four million puzzles solved in one week at this Web
site. Describe this distribution of solution times. Explain why the shape of the distribution is
what it is.

The distribution is skewed right, with some higher scores at the 30min. The average score is at 6min
and 31s.

1i) How did Peter do? Use percentiles, standardized values (z-scores), and raw data to help answer
this question.

Peter’s score was 7min and 7s. 58% of participants did better than Peter, so 42% were slower than

Peter’s time. At the 42" percentile, the z-score would be around -0.20.

iii) Elsewhere on this Web site, Peter found the following statement: “The Average shown is the
median rather than the mean, since the time distribution is positively skewed.” Explain what
this statement means.

Since the distribution is skewed right, the mean is more influenced by outliers with larger time scores,

the mean would be a poor indicator of central tendency. Where as the median would be a better

indicator of central tendency. Therefore, the median would be a better indicator of an average score.



