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3. LESSON: SOLVED EXERCISES 

 

1. The 8% of the cholesterol control analyses have erroneous results and it is 

necessary to repeat the analysis. 

 

a) If an analysis is performed, what is the probability that the result is 

incorrect? 

b) If 15 random analyses are observed, what is the probability of having to 

repeat at least 2 analyses? 

c) What number of analyses are expected to be repeated in 200 analyses? 

d) If in one day the laboratory has performed 50 analyses, what is the 

probability that up to 3 analyses are repeated? 

 

 

a) First, the random variable and the distribution that follows must be defined. 

 

: 'Erroneous cholesterol analysis'

Binary( 0.08)

X

X p 
 

 
1 0( 1) 0.08 0.02 0.08P X      

 

b) In this case, the binary experiment is repeated several times so a new random 

variable must be defined as well as the distribution that follows. 

 

: 'Number of erroneous cholesterol analysis'

( 15, 0.08)

X

X B n p  
 

0 15 1 14
15 15

( 2) 1 ( 1) 1 0.08 0.92 0.08 0.92 0.3403
0 1

P X P X
    

               
    

 

 

c) To calculate the number of analysis expected to repeat, the mean is calculated. 

 

200

( ) 200 0.08 16 analysis are expected to be repeated.

n

E X n p



    
 

 

d) Being in this case 50 30n    and 0,08 0,1p    the binomial distribution can 

be approached by Poisson distribution. 

 
: 'Number of erroneous cholesterol analysis'

( 50, 0.08) ( 4)

X

X B n p P n p     
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So, 

 
0 1 2 3

4 4 4 4 4
( 3) 0.4335

0! 1! 2! 3!
P X e

  
       

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

OCW 2020 

Properties of one-dimensional random variables: theory and practice 

Xabier Erdocia and Itsaso Leceta 

 

2. The probability that the tests performed with an ultrasound equipment are 

effective is 80%. Assuming that the tests carried out are independent, 

calculate: 

 

a) Probability that the first effective trial occurs in the fifth trial. 

b) Probability that it is necessary to perform at least four trials to obtain the 

first effective trial. 

c) Probability that 12 trials are necessary for having 5 effective trials. 

d) Probability of performing maximum 10 and minimum 7 trials for having 3 

effective trials. 

 

a) First, the random variable and the distribution that follows must be defined. 

 

: 'Number of trials performed until the first effective trial'

( 0.8)

X

X G p 
 

For the fifth trial to be effective, the four previous trials must be ineffective, so: 

4( 4) (1 ) 0.2 0.8 0.00128xP X p p        

 

b) For the minimum number of trials performed to be four, at least three trials 

must be ineffective. 
 

 

     0 1 2

( 3) 1 ( 2) 1 ( 0) ( 1) ( 2)

1 0.2 0.8 0.2 0.8 0.2 0.8 0.008

P X P X P X P X P X           

        
 

 

 

c) In this case, the random variable should be modified and the distribution that 

follows is different, from being a geometric to being a negative binomial. For 5 
trials to be effective, 7 must not be effective. 

: 'Number of trials performed until 5 effective trials'

( 5, 0.8)

X

X BN n p  
 

7 5
1 11

( 7) 0.2 0.8 0.00138
7

x n
n x

P X q p
x

    
          

   
 

 

d) In this case, for 3 effective trials, ineffective trials must be between 4 and 7. 

 

: 'Number of trials performed until 3 effective trials'

( 3, 0.8)

X

X BN n p  
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4 3 5 3 6 3 7 3

(4 7) ( 7) ( 4) 4 ( 5) ( 6) ( 7)

6 7 8 9
(4 7) 0.2 0.8 0.2 0.8 0.2 0.8 0.2 0.8 0.0169

4 5 6 7

P X P X P X P X P X P X P X

P X

              

       
                     

       
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3. In an electrical company that manufactures fuses, the probability that the 

fuses are defective is 0.2. A customer buys 15 fuses, but only has to use 5 of 

them. 

 

a) What will be the probability that at most 2 of these 5 fuses are defective? 

b) What will be the expected number of defective fuses in these 5 fuses? 

c) Another customer has acquired a box of 200 fuses to use 10 of them. What 

will be the probability that at most 2 of the 10 fuses are defective in this 

case? 

 

a) First, the random variable and the distribution that follows must be defined. 

 

: 'Number of defective fuses'

( 15, 5, 0.2)

X

X H N n p   
 

3 12 3 12 3 12

0 5 1 4 2 3
( 2) ( 0) ( 1) ( 2) 0.9780

15

5

P X P X P X P X

        
         

                
 
 
 

 

b) In order to calculate the number of fuses expected to be defective, the mean 

should be calculated. 

 
5; 0.2

( ) 5 0.2 1. One of the fuses is expected to be defective.

n p

E X n p

 

    
 

c) In this case 200N   and 10n  ,  so 10N n   ; therefore the hypergeometric 

distribution can be approached by binomial distribution.  

 

: 'Number of defective fuses '

( 200, 10, 0.2) ( 10, 0.2)

X

X H N n p B n p      
 

0 10 1 9 2 8

( 2) ( 0) ( 1) ( 2)

10 10 10
( 2) 0.2 0.8 0.2 0.8 0.2 0.8 0.6778

0 1 2

P X P X P X P X

P X

      

     
               

     
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4. In a wool factory of Edinburgh, for every 5 meters of fabric produced a defect 

appears.  Knowing that the number of defects appeared in the fabric follows 

a Poisson distribution, calculate:  

 

a) If five meters of wool fabric are bought, the probability that there are more 

than two defects. 

b) If 50 meters of fabric are bought to make 15 kilts (a typical Scottish skirt), 

the probability to find seven defects.  
 

a) First, the random variable and the distribution that follows must be defined. 

 

: 'Number of defects in five meters of wool fabric'

( 1)

X

X P  
  

0 1 2
1 1 1 1

( 2) 1 ( 2) 1 0.0803
0! 1! 2!

P X P X e
  

          
  

 

b) In this case, a new   parameter must be calculated, since the random variable 

has changed. Instead of having 5 meters of fabric there are 50 meters so the 

parameter is modified linearly.  

 

: 'Number of defects in fifty meters of wool fabric'

( 1 10)

X

X P   
 

10 710
( 7) 0.0901

7!

e
P X

 
    

 

 

 

 

 

 

 

 

 

 


