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Abstract: The purpose of this scientific approach is to report an error. We probably are not 

the first to notice it, but it's very possible that we are the first to make it public. This paper 

presents the problem VIII.8, from the book "Problems of mathematics for engineers", by Rodica 
Trandafir, with the author's solution. It is demonstrated that this is wrong and the right solution is 

proposed using hypergeometric scheme. 
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1. INTRODUCTION 

 

1.1 The hypergeometric scheme (of the urn with the unreturned ball): 

In a urn there are A white balls and B black balls, from which n balls are extracted, 

BANn  : , one by one, without returning the drawn ball into the urn (or 

equivalently, all the n balls are removed simultaneously). The probability that among the 

n balls we have a white balls and ban  : balls is [1]: 
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1.2 Generalization: 

If there are balls colored in m colors in the urn: A1 balls of c1 color, A2 balls of c2 color, 

..., Am balls of cm color and n balls are extracted one by one without returning the ball 

drawn into the urn (or, equivalently, all the n balls are removed simultaneously), then the 

probability that form the n balls we have a1 balls of c1 color, a2 balls of c2 color,... am balls 

of cm color,...where na...aa m  21  is: 
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2. THE WRONG SOLUTION 

 

The problem in discussion is formulated as follows: A urn contains 36 white balls and 

12 black balls. One person pulls the balls one by one until 10 white balls are obtained. 

Calculate the mean value of the number of extracted black balls [2].  

The solution proposed by the author is detailed below.  
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We are in the case of the unbalanced ball. The probability of removing 10 white balls 

and k black balls is: 
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The mean value of the number of extracted black balls is: 
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It is true that we are in the case of the unreturned ball, but the probability computed 

above is wrong. It respects the condition of having 10 white balls, but does not respect 

what is meant by the context: the last ball drawn out is white. Probability P also includes 

the solution that the last ball is black, or when the 10th white ball is extracted, the 

experience ends. For example, we calculated the sum of the probabilities associated with 

the random variable   that counts the black balls drawn from the urn, according to the 

hypothesis of the problem: 
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3. THE CORRECT SOLUTION 

 

Below the correct solution is presented. It can be observed that we have modified the 

data of the problem, which obviously does not influence the correctness of the solution: 

In a urn we have 20 white balls and 80 black balls. Balls are extracted from the urn 

(without turning back the extracted ball) until 10 white balls are obtained. Calculate the 

mean and variance of the number of extracted black balls. 

The correct solution is detailed below.  

It is considered a urn that contains NA white balls and NB black balls, from which we 

extract the balls until nA white balls are obtained, where AA Nn0   

Let   be the variable describing the number of extracted black balls. It can be seen 

that the last ball drawn in the experience can only be white. It follows that event A: 

k  (we extracted k black balls to get the nA white balls, so a total amount of  Ank   

balls were extracted from the urn) is written as the intersection of the following two 

events, obviously independent ones: 

A1: in the first 1nk A   extractions 1nA   white balls and k black balls were 

obtained (regardless of their order); 

A2 : in the last extraction a white ball was obtained. 
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Event A1 is described by the hypergeometric scheme associated with the urn 

containing NA white balls and NB black balls, from which we extract 1nk A   balls, 

such that 1nA   balls are white and k balls are black. 

If BA NNN  , it results:  

 

 
1kn

N

k
N

1n

N

1
A

B

A

A

C

CC
AP






                 (8) 

 

Event A2 is described by the hypergeometric scheme associated with the urn with 

1nN AA   white ball and kN B   black balls, from which we draw a ball and it must be 

white. 
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In the proposed problem we have the particular case: 20N A  ; 80NB  ; 10nA  . 

The following random variable   distribution array results: 
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It may be observed that in this case the sum of probabilities is equal to 1: 
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In formulas 12-18 the calculations were performed by using the Mathcad program. 

 

CONCLUSIONS 

 

 Different extensions of this problem can be formulated and some of them can be 

reducible to the case of the two-color urn. One of them might be the following: In a urn 

we have N1 balls of c1 color, N2 balls of c2 color, ... and Nm balls of cm color. Balls from 

the urn (without returning the extracted ball) are extracted until np balls of cp color are 

obtained. Calculate the average and dispersion of the number of other color balls 

extracted. The problem is reduced to that presented at point 3, considering the urn with Np 

balls of cp color and 
pNN  balls of another color. 

Another observation that can be made: the probabilistic approach is a method of 

calculating sums with combinations. For example, this problem has shown that: 
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