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Numbers, Density Curves and Normal 
Distributions
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Question 1

1. Calculate the sample means, sample medians, and 
sample standard deviations of the following two data 
sets. Please notice that each value of the second data 
set is obtained by multiplying the corresponding 
value of the first data set by -1 and then adding 3. 
Comment on the relationship between the two 
means, two medians the two standard deviations.

 Data set 1: 1  3  6  9  10;                 
 Data set 2: 2  0  -3  -6  -7



Question 1

Data set 1: 1  3  6  9  10;
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Using definitions:
a) sample mean

b) sample median=6



Question 1

c) sample standard deviation
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Question 1

Data set 2: 2  0  -3  -6  -7

The first way: using definitions

a) sample mean=-2.8
b) sample median=-3
c) sample standard deviation≈3.8

Two ways:



Question 1

Data set 1: 1  3   6   9  10   -> x
Data set 2: 2  0  -3  -6  -7   -> y

each y value is obtained by first multiplying 
the corresponding x value by -1 and then 
adding 3 

Linear transformation (a=3, b=-1)

3 ( 1)y x  

The second way: using linear transformation!



Recap

mean(new)=a+b*mean(original)
median(new)=a+b*median (original)
sd(new)=|b|*sd(original)

Properties of linear transformations



Question 1

Data set 1: 1  3   6   9  10;
Data set 2: 2  0  -3  -6  -7

≈|b|*3.8
=1*3.8
=3.8

a+b*6 
=3-1*6
=-3

a+b*5.8
=3-1*5.8
=-2.8

Data set 2
≈ 3.865.8Data set 1

sample standard 
deviation

sample 
median

sample 
mean



Question 2: problem 1.68 (p.50)

 Keep the whole sample! 
 Do not delete the member in the sample which 

has a value zero.

 Be careful about how you treat the zeros.

Ans: (Lot of answers, you can have your own)

0    0    20,000
Omit zeros  median: 20,000; mean: 20,000
Place 0 by 14,000  new median: 14,000; 
new mean: 16,000



Question 3: problem 1.111 (p.72)

Step 1. Symmetric or not.
Step 2. Symmetric: three values take the same 

point. 
Non-symmetric:  3 Steps:

(1) Find the highest peak: the mode.
(2) The median always stays in the middle.
(3) The mean always moves away from the 
median towards the longer tail.

A strategy to distinguish mean, mode, and median:



Question 3: problem 1.111 (p.72)

Ans: 
a) Non-symmetric: B: the median. C: the mean.
b) Symmetric: A: the median. A: the mean.
c) Non-symmetric: B: the median. A: the mean.



Question 4: problem 1.121 (p.74)

a) Z ≤ -1.9
b) Z ≥ -1.9
c) Z > 1.55
d) -1.9 < Z < 1.55  



Table A gives the area under the standard Normal curve 
to the left of any z value: cumulative proportion. 

To use table A, we must have a variable with a normal distribution 
whose mean is 0 and whose standard deviation is 1.



Recap: Tips on using Table A

Because the Normal 

distribution is symmetrical, 

there are 2 ways that you can 

calculate the area under the 

standard Normal curve to the 

right of a z value.

area right of z   =                1               - area left of z

Area = 0.9901

Area = 0.0099

z = -2.33

area right of z = area left of -z 







.0606 is the 
area under 
N(0,1) left of 
z = ‐1.55

.0287 is the area 
under N(0,1) left of 

z = ‐1.9



Question 4: problem 1.121 (p.74)

a) Z ≤ -1.9  ->check table A =.0287

b) Z ≥ -1.9 ->1-area(Z< -1.9)=1-.0287=.9713

c) Z > 1.55  ->area(Z < -1.55)=.0606

d) -1.9 < Z < 1.55  
-> area(Z < 1.55) - area(Z < -1.9) 
= [1-area(Z < -1.55)] - area(Z < -1.9) 
= .9394-.0287=.9107



1. Usually, 2 steps
1) Standardize x to a Z-score using the 
following formula xz 






Question 5: problem 1.124 & 1.125 
(p.74)

2. For some special cases, we can use “The 68-
95-99.7 Rule”

2) Check Table A for the percentage



Recap: The 68-95-99.7 Rule

mean µ = 64.5     standard deviation  = 2.5

N(µ, ) =  N(64.5, 2.5)

All Normal curves N) share the same properties

 About 68% of all observations 
are within 1 standard deviation 
(of the mean ().

 About 95% of all observations 
are within 2  of the mean .

 Almost all (99.7%) 
observations are within 3  of the 
mean.

Inflection point



Question 5: problem 1.124 & 1.125 
(p.74)

1.124 Ans:

using “The 68-95-99.7 Rule”, the answer is 2.5%.

70 100 2
15

xz 

 

   

130 100 2
15
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1.125 Ans:

using “The 68-95-99.7 Rule”, the answer is 2.5%.



Question 6: problem 1.126 & 1.129 
(p.74)

1.126 Ans: 
Tonya:  

Jermaine: 

1.129 Ans:
Maria:

1320 1026 1.4067
209

xz 

 

  

28 20.8 1.5
4.8
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29 20.8 1.7083
4.8

xz 

 

  

1.7083 209 1026 1383xz x z  



       


