
LESSON 5  
CONTINUOUS PROBABILITIES 
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LESSON 4/5 IN A NUTSHELL 
DISCRETE PROBABILITIES  
FREQUENCY DISTRIBUTION CALCULATIONS 
BINOMIAL PROBABILITY FUNCTION  

•  UNDERSTAND CONTEXTS 
 

CONTINUOUS PROBABILITES 

NORMAL PROBABILITY DISTRIBUTION 

•  UNDERSTAND Z-TABLE 

( )!
( )  (1 )

!( )!
x n xn

f x p p
x n x

−= −
−



60
 

Normal Probability Distribution  
Standard Normal Probability Distribution  
Computing Probabilities 
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NORMAL CURVE 
Some Characteristics 

Bowerman, et al. (2017) pp. 289  
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NORMAL CURVE 

Skewness measure = 0 

x 

Symmetric Distribution 
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NORMAL CURVE 

Standard Deviation σ

Mean µ
x 
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NORMAL CURVE 

x 

MEAN 

MODE 
MEDIAN 
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NORMAL CURVE 

σ  = 15 

σ  = 25 

x 
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NORMAL CURVE 

.5 .5 
x 



C215  
SamieL.S.Ly 

STANDARD NORMAL PROBABILITY 
DISTRIBUTION 



68
 

Standard Normal Probability Distribution  
Computing Probabilities 
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STANDARD NORMAL PROBABILITY 
DISTRIBUTION 
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AREAS UNDER THE CURVE 

x 
µ – 3σ µ – 1σ µ + 1σ µ + 3σ

µ

68.26% 

95.44% 

99.72% 

Bowerman, et al. (2017) pp. 295  
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STANDARD NORMAL PROBABILITY 
DISTRIBUTION 

Think of z as a measure of the number of 
standard deviations x is from µ 

Standard Deviation σ

Mean µ
x 

Bowerman, et al. (2017) pp. 296  



C215  
SamieL.S.Ly 

STANDARD NORMAL PROBABILITY 
DISTRIBUTION 
Letter z is used to designate the standard normal random 
variable 

σ = 1

0
z 
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Computing Probabilities 
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PROBLEM # 5.1  

P (Z < 1.50) = 
 .9332  

1.50 z 

.9332 

0 
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PROBLEM # 5.2 

P (Z < -1.59) =  

-1.59 z 

.0559 
0 
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PROBLEM # 5.3 

P (Z < -2.30) =  
.0107  

.0107 
0 
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PROBLEM # 5.4 
P ( -1.40 < Z < .60)=  
.6449    

0 -1.40 0.60 

.6449 
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PROBLEM # 5.7 
P ( Z > 4.0) = 0  

0 
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PROBLEM # 5.10 
Find z.045  
P(Z < z .045 )  or  P(Z > z .045 )  
P(z=-1.70),  P(z=1.70) 

? z 

.045 

0 

.045 

? 
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PROBLEM # 5.11 
X is normally distributed with a mean of 100 and a standard 
deviation of 20. What is the probability that X is greater than 
145? 
P(X > 145)  

=" !
"

#
$
%

& −
>

σ

µ−

20
100145XP ="P(Z">"2.25)"="1"–"P(Z"<"2.25)"="1"–".9878"=".0122"

100 145 

0.9878 
0.0122 
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PROBLEM # 5.13 
X is normally distributed with a mean of 250 and a standard 
deviation of 40. What value of X does only the top 15% 
exceed? 
 

P(Z$<$ 15.z )$=$1$–$.15$=$.8500;$ 15.z =$1.04;$
σ

µ−
=
x

z 15. ;$
40
25004.1 −

=
x ;$x$=$291.6$

$

250 X=? 

0.8508 

Top 15% 
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PROBLEM # 5.15 
The long-distance calls made by the employees of a 
company are normally distributed with a mean of 6.3 minutes 
and a standard deviation of 2.2 minutes. Find the probability 
that a call 
a.  Lasts between 5 and 10 minutes 

 

 

 b. Lasts less than 4 minutes  

P(5$<$X$<$10)$=$ !
"

#
$
%

& −
<

σ

µ−
<

−

2.2
3.610X

2.2
3.65P =$P(–.59$<$Z$>$1.68)$

=$P(Z$<$1.68)$−$P(Z$<$−.59)$=$.9535$−$$.2776$=$.6759$

P(X$<$4)$=$ !
"

#
$
%

& −
<

σ

µ−

2.2
3.64XP =$P(Z$<$–1.05)$=$.1469$
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PROBLEM # 5.15 
The long-distance calls made by the employees of a 
company are normally distributed with a mean of 6.3 minutes 
and a standard deviation of 2.2 minutes. Find the probability 
that a call 
d. How long do the longest 10% of calls last?  

P(Z$<$ 10.z )$=$1$–$.10$=$.9000;$

$ 10.z =$1.28;$
σ

µ−
=
x

z 10. ;$
2.2
3.6x

28.1
−

= ;$x$=$9.116$

$
Calls last at least 9.116 minutes. 
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PROBLEM # 5.16 
The lifetime of light bulbs that are advertised to last for 5,000 
hours are normally distributed with a mean of 5,100 hours 
and a standard deviation of 200 hours. What is the probability 
that a bulb lasts longer than the advertised figure?  
 

P(X$>$5,000)$=$ !
"

#
$
%

& −
>

σ

µ−

200
100,5000,5XP =$P(Z$>$–.5)$$

=$1$−P(Z$<$−.5)$=$1$−$.3085$=$.6915$
$
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PROBLEM # 5.18 
How much money does a typical family of four spend at 
McDonald’s restaurants per visit? The amount is a normally 
distributed random variable whose mean is $16.40 and 
whose standard deviation is $2.75. 
a.  Find the probability that a family of four spends less than 

$10.  

 

b.    What is the amount below which only 10% of families of 
four spend at McDonald’s? 

 
 

P(X$<$10)$=$ !
"

#
$
%

& −
<

σ

µ−

75.2
40.1610XP $=$P(Z$<$–2.33)$=$.0099$

$

!P(Z!<!– 10.z )!=!.1000;!!– 10.z !=!–1.28;!
σ

µ−
=−
x

z 10. ;!
75.2
40.16x

28.1
−

=− ;!x!=!!12.88!

!
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PROBLEM # 5.19 
The final marks in a statistics course are normally distributed 
with a mean of 70 and a standard deviation of 10. The 
professor must convert all marks to letter grades. She 
decides that she wants 10% A’s, 30% B’s, 40% C’s, 15% D’s, 
and 5% F’s. Determine the cut offs for each letter grade.  
 

B A 
0 

C 
D 

F 
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PROBLEM # 5.19 
The final marks in a statistics course are normally distributed 
with a mean of 70 and a standard deviation of 10. The 
professor must convert all marks to letter grades. She 
decides that she wants 10% A’s, 30% B’s, 40% C’s, 15% D’s, 
and 5% F’s. Determine the cut offs for each letter grade.  
 
A:##P(Z#<# 10.z )#=#1–#.10#=#.9000;## 10.z #=#1.28;#

σ

µ−
=
x

z 10. ;#
10
70x

28.1
−

= ;#x#=#82.8#

B:##P(Z#<# 40.z )#=#1#–.40#=#.6000;## 40.z #=#.25;#
σ

µ−
=
x

z 40. ;#
10
70x

25.
−

= ;#x#=#72.5#

C:##P(Z#<#– 20.z )#=#.2000;## ;84.z 20. −=−
σ

µ−
=−
x

z 20. ;#
10
70x

84.
−

=− ;#x#=#61.6;#

D:##P(Z#<#– 05.z )#=#.0500;## ;645.1z 05. −=−
σ

µ−
=−
x

z 05. ;#
10
70x

645.1
−

=− ;#x#=#53.55#

#
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