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2 Two events, M and W, are such that 

 P(𝑀) = 0.3, 

 P(𝑊|𝑀) = 0.5  and 

 P(𝑊|𝑀′) = 0.25 

 

(a) Find   
(i) P(𝑀 ∩ 𝑊) [1] 

(ii) P(𝑀′ ∩ 𝑊) [1] 
(iii) P(𝑊) [2] 
(iv) P(𝑀 ∪ 𝑊) [2] 

(b) State a reason why the events M and W are               
(i) Not mutually exclusive. [1] 
(ii) dependent [1] 

 

 

2 (a) (i) P(𝑀 ∩ 𝑊) = 𝑃(𝑀) × 𝑃(𝑊|𝑀) 
B1 

 

6 

                     = 0.3 × 0.5 = 0.15 

(ii) P(𝑀′ ∩ 𝑊) = 𝑃(𝑀′) × 𝑃(𝑊|𝑀′) 
B1 

 

                        = 0.7 × 0.25 = 0.175 

(iii) 𝑃(𝑊) = P(𝑀 ∩ 𝑊) + P(𝑀′ ∩ 𝑊) 
M1 

 

             = 0.15 + 0.175 

             = 0.325 A1 

(iv) P(𝑀 ∪ 𝑊) =  𝑃(𝑀) +  P(𝑀′ ∩ 𝑊) 
M1 

 

                     = 0.30 + 0.175 

                     = 0.475 A1 

Alternative 

P(𝑀 ∪ 𝑊) =  𝑃(𝑀) + 𝑃(𝑊) +  P(𝑀 ∩ 𝑊) 
M1 

 

                     = 0.30 + 0.325 − 0.15 

                     = 0.475 A1  

 

2 (b) (i) 

 

Cause P(𝑀 ∩ 𝑊) = 0.15 (≠ 0)  

B1 

 

either 

2 

Cause P(𝑀) + 𝑃(𝑊) = 0.625 [≠ P(𝑀 ∪ 𝑊)] 

Cause 𝑃(𝑊|𝑀) ≠ 0 

(ii) Cause 𝑃(𝑊|𝑀) ≠ 𝑃(𝑊|𝑀′) 
B1 either 

Cause P(𝑀) × 𝑃(𝑊) = 0.0975 [≠ P(𝑀 ∩ 𝑊)] 

 8 



3 

 

 

 

3 (a) 8 r = 1            M1  

2 

  𝑟 =
1

8
 

A1  

    

(b) 𝑃(2 < 𝑥 ≤ 5) = 𝑃(𝑥 ≤ 5) − 𝑃(𝑥 ≤ 2)   

3 

 

 = 5 (
1

8
) −

1

8
 

M1  

=
1

2
 

A1  

   

𝑃(𝑥 ≥ 3) = 1 − 𝑃(𝑥 < 3)   

                   =
7

8
 

B1  

     

(c)  

𝑥 1 3 5 7 9 

𝑃(𝑋 = 𝑥) 1

8
 

1

4
 

1

4
 

1

4
 

1

8
 

  or  

𝑃(𝑋 = 𝑥) = {

1

8
𝑥 = 1,9

1

4
𝑥 = 3,5,9

 

 

M1 1 st row correct 

4 

M1 At least two pairs 

correct 

A1 All correct 

 Mean = 5 B1 Calculation shown B0 

              9 

 

3 The cumulative probability distribution of a discrete random variable, X is given by  

P(𝑋 ≤ 𝑥) = {
0,

𝑘𝑟,
8𝑟

𝑥 ≤ 0
𝑘 ≤ 𝑥 < 𝑘 + 2, for 𝑘 = 1,3,5,7
𝑥 ≥ 9

, 

 (a) Show that r =
1

8
.            [2] 

 (b) Find  P(2 < 𝑋 ≤ 5) and   P(𝑋 ≥ 3) [3] 
 (c) Determine the probability distribution of 𝑋, and deduce its mean. [4] 



4 

4 The weight of male students of a certain college are normally distributed with mean of 
63 kg and a standard deviation of 6.9 kg. A random sample size of 36 male students is 
chosen from the college. 
  

 (a) Determine the sampling distribution for the mean weight of the sample. [3] 
 (b) Find the probability that the mean weight of the sample is more than 65 kg. [3] 

 

4 (a) 
𝑥̅ ~𝑁 (63,

6.92

36
) 

B1 𝑥̅ and normal 

distribution 

3 
B1 Two parameter with 

𝜇 = 63 seen 

B1  
6.92

36
 or   

6.9

√36
 or 1.152 

or 1.15 or 1.3225 

 

4 (b) 𝑃(𝑥̅  > 65) = 𝑃 (𝑧 >
65−63

1.15
) 

 

M1/ Standardization “his’ 

parameter 
3 

 = 1 − 𝑃(𝑧 < 1.7391) M1/  

 = 0.04102 @ 0.04101 @ 0.041 A1  

 6 

If do not use 𝑥̅ or 𝑍 then NWW-1 
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