
Answer on Question #83219 – Math – Statistics and Probability 

 

Question 

 

A shipment of ten similar plasma televisions contains 3 that are defective. If a hotel 

makes a random purchase of 2 of these television sets, find:  

a) The probability distribution for the number of defectives television sets.  

b) The probability that the hotel will purchase at least one defective television set. 

c) The mean the defective television sets.  

d) The variance of the defective television sets.  

 

Solution 

Let 𝑥 be the number of defective sets purchased by the hotel. 

Consider 𝑋 is the random variable that represents the number of defective sets 

purchased by the hotel. 

The total number of television sets is, 𝑁 = 10. 
The defective number of television sets is, 𝑚 = 3. 
The number of selected televisions for purchase is, 𝑛 = 2. 
The distribution of 𝑋 follows hypergeometric distribution with parameters 𝑁 =
10, 𝑛 = 2 and 𝑚 = 3. 
a) The probability mass function for the hypergeometric distribution is as follows: 

𝑝(𝑥, 𝑁, 𝑛,𝑚) = 𝑃𝑟(𝑋 = 𝑥) =
(
𝑚
𝑥
) (

𝑁 −𝑚
𝑛 − 𝑥

)

(
𝑁
𝑛
)

 

𝑃 𝑟(𝑋 = 𝑥) =
(
3
𝑥
) (

10 − 3
2 − 𝑥

)

(
10
2
)

, 𝑥 = 0, 1, 2 

 

b) The probability that the hotel will purchase at least one defective television set 

𝑃 𝑟(𝑋 ≥ 1) = 𝑃 𝑟(𝑋 = 1) + 𝑃 𝑟(𝑋 = 2) =
(
3
1
) (

10 − 3
2 − 1

)

(
10
2
)

+
(
3
2
) (

10 − 3
2 − 2

)

(
10
2
)

= 

=
3(7) +

3!
2! (3 − 2)!

(1)

10!
2! (10 − 2)!

=
24

45
=

8

15
 

Check 

𝑃 𝑟(𝑋 ≥ 1) = 1 − 𝑃 𝑟(𝑋 = 0) = 1 −
(
3
0
) (

10 − 3
2 − 0

)

(
10
2
)

= 1 −

7!
2! (7 − 2)!

(1)

10!
2! (10 − 2)!

= 

= 1 −
21

45
=

8

15
 



 

c) The mean the defective television sets 

𝜇 = 𝐸[𝑋] = 𝑛𝑝 = 𝑛 (
𝑚

𝑁
) = 2(

3

10
) =

3

5
 

d) The variance of the defective television sets. 

𝜎2 = 𝑉𝑎𝑟[𝑋] =
𝑛𝑝(1 − 𝑝)(𝑁 − 𝑛)

𝑁 − 1
=
𝑛 (

𝑚
𝑁)(

1 −
𝑚
𝑁)

(𝑁 − 𝑛)

𝑁 − 1
 

𝜎2 = 𝑉𝑎𝑟[𝑋] =
2 (

3
10) (

1 −
3
10)

(10 − 2)

10 − 1
=
28

75
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