
 

 

Answer on Question #45894 – Math – Statistics and Probability 

Question. 

Let 𝑋 be a continuous random variable with the probability distribution defined by 

𝑝(𝑥) = {𝑘𝑥2, 0 ≤ 𝑥 ≤ 3
0 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒

. Evaluate 𝑘 and find  

(i) 𝑃(1 ≤ 𝑋 < 2), (ii) 𝑃(𝑋 ≤ 1), (iii) 𝑃(𝑋 > 1).  

Also find the mean and variance of the distribution. 

Solution. 

According to the question,  𝑝(𝑥)  is a probability distribution function ⇒ ∫ 𝑝(𝑥)𝑑𝑥
+∞

−∞
= 1 ⇒ 

0 + ∫ 𝑘𝑥2𝑑𝑥

3

0

= 1 ⇒ 

⇒
𝑘

3
𝑥3|0

3 = 9𝑘 = 1 ⇒ 𝑘 =
1

9
.  

(i)  𝑃(1 ≤ 𝑋 < 2) = ∫    
1

9
𝑥2𝑑𝑥

2

1
=

𝑥3

27
|1

2 =
7

27
; 

(ii)  𝑃(𝑋 ≤ 1) = ∫    
1

9
𝑥2𝑑𝑥

1

0
=

𝑥3

27
|0
1 =

1

27
; 

(iii)  𝑃(𝑋 > 1) = ∫    
1

9
𝑥2𝑑𝑥

3

1
=

𝑥3

27
|1

3 =
26

27
 

The mean:  𝐸𝑋 = ∫ 𝑥𝑝(𝑥)𝑑𝑥
+∞

−∞
=

1

9
∫ 𝑥3𝑑𝑥

3

0
=

1

36
𝑥4|0

3 =
81

36
=

9

4
. 

𝐸𝑋2 = ∫ 𝑥2𝑝(𝑥)𝑑𝑥
+∞

−∞
=

1

9
∫ 𝑥4𝑑𝑥

3

0
=

1

45
𝑥5|0

3 =
243

45
=

27

5
.  

The variance: 𝑉𝑎𝑟𝑋 = 𝐸𝑋2−(𝐸𝑋)2 =
27

5
−

81

16
=

27

80
.  

Answer.  𝑘 =
1

9
; 

(i)  
7

27
; 

(ii)  
1

27
; 

(iii)  
26

27
; 

             𝐸𝑋 =
9

4
;    𝑉𝑎𝑟𝑋 =

27

80
.  
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