
Answer on Question #77142 – Math – Statistics and Probability 
Question 

 
1. The Glider uses three parts of component A and two parts of component B, the Blimp 

uses two parts of components B and C, and the Pilot uses one part of each component. 
A sample of 75 components, 25 of each type, will be used to make prototypes for the 
various designs. The sample was analyzed and 20 of component A are proficient, 25 of 
component B were proficient and 15 of component C are proficient. If 30 components 
are selected at random, what is the likelihood two prototypes of each design can be 
made? 

 
Solution 

 
The total number of different ways to get 30 components from three types of components 
(consider that the number of each component = 25 < 30). 
If we have 30 components of each type, then the total number of different ways is С3

30 (the 
number of combinations with repetition of 3 components to make 30 components sample). 
Since we have 25 components of each type, we have to subtract from С3

30 the number of 
different ways which contain more than 25 components of the same type. For each type of 
components this number is 
 

1 + 2 + 𝐶2
2 + 𝐶2

3 + 𝐶2
4 

 
For three types of components: 
 

3 ∙ (1 + 2 + 𝐶2
2 + 𝐶2

3 + 𝐶2
4) 

 
Then the total number of different ways to get 30 components in our case: 
 

𝑁 = С3
30 − 3 ∙ (1 + 2 + 𝐶2

2 + 𝐶2
3 + 𝐶2

4) = 𝐶30+3−1
30 − 3 ∙ (3 + 𝐶3

2 + 𝐶4
3 + 𝐶5

4) = 
 

=
32!

30! 2!
− 3 ∙ (3 + 3 + 4 + 5) = 31 ∙ 16 − 3 ∙ 15 = 451 

 
We need for two prototypes of each design: for Glider – 6 components A, 4 components B; for 
Blimp – 4 components B, 4 components C; for Pilot – 2 components A, 2 components B, 2 
components C. 
So we need: 
 

𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡 𝐴: 6 + 2 = 8 𝑝𝑎𝑟𝑡𝑠 
 

𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡 𝐵: 4 + 4 + 2 = 10 𝑝𝑎𝑟𝑡𝑠 
 

𝑐𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡 𝐶: 4 + 2 = 6 𝑝𝑎𝑟𝑡𝑠 



 
 
The number of different ways such that 8 proficient components A, 10 proficient components B  
and 6 proficient components C are in the sample of 30 components (this is the number of 
combinations with repetition for remaining 30 − 8 − 10 − 6 = 6 terms in the sample of 30 
components): 
 

𝑁1 = 𝐶3
6 = 𝐶6+3−1

6 = 𝐶8
6 =

8!

2! 6!
= 28 

 
Answer: 
 
The likelihood two prototypes of each design can be made: 
 

𝑝 =
𝑁1

𝑁
=

28

451
 

 
 
 
 

Question 
 
2. How to construct the joint density function? 
 

Solution 
 
If you have density functions 𝑓𝑋(𝑥) and 𝑓𝑌(𝑦), then the joint density function is 
 

 𝑓𝑋,𝑌(𝑥, 𝑦) =  𝑓𝑋(𝑥)𝑓𝑌(𝑦) 
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