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MEMORANDUM 
QUESTION 1 
1.1 ܲ(ܺ ≥ 2) = 1 − ݔ)ܲ = 0) − ܲ(ܺ = 1)  

                  = 1 − ቀ60ቁ 0,8଴. 0,2଺ − ቀ61ቁ0,8ଵ. 0,2ହ  

                  = ଺ଶସ଺ଶହ = 0,9984     (6) 

ߤ 1.2 = 48  

ߪ      = √60 × 0,8 × 0,2 = ସ√ଵହହ  

      ܲ(ܺ ≥ 45) → ܲ(ܺ > 44,5)  

                        = ܲ ቆݖ > ସସ,ହିସ଼ర√భఱఱ ቇ  

                        = ݖ)ܲ > −1,13)  

                        = 0,5 + 0,3708  

                        = 0,8708      (8) 

݌݊ 1.3 = 60 × 0,8 = 48 > 5  

ݍ݊      = 60 × 0,2 = 12 > 5      (2) 

1.4 There must be symmetry to use a normal approximation.    (2) 

QUESTION 2 

Let ݈ be lower reaches and ݑ upper reaches ݑത = 80,5 ; ݈ ̅ = 99 ௟ߤ :଴ܪ  = ௨ߤ ௟ߤ :ଵܪ  > ௨ߤ  

ݖ = 99 − 80,5ට25ଶ15 + 10ଶ10 = 2,57 …  0,01 0,49  

2,33  
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Lies in the rejection region. Enough evidence to reject the null hypothesis at a 1% 

level. The alkalinity in the lower reaches is higher than the alkalinity in the higher 

reaches.      (12) 

QUESTION 3 

3.1 0,15 − 0,05 < 0,15 ± 2,33ට଴,ଵହ×଴,଼ହ௡ < 0,15 + 0,05 

       2,33 ට଴,ଵହ ×଴,଼ହ௡ < 0,05  

       ݊ > 276,8  

       Sample of 277 people     (8) 

3.2 (a) ̅ݔ = ହଽା଺ଷଶ  

              = 61 ݇݃     (2) 

       (b) 59 < 61 ± ݖ ଽ√଺ସ < 63  

            61 + ݖ ଽ√଺ସ < 63  

ݖ             = 1,78  

            ܲ = 0,4625  

           % = 2 × 0,4625 × 100 = 92,5%      (8) 

QUESTION 4 

4.1 0,12 + 0,22 + ݌ + ݍ = 1  

݌       + ݍ = 0,66  

      0 × 0,12 + 1 × 0,22 + ݌2 + ݍ3 = 1,9  

݌2       + ݍ3 = 1,68  

݌       = 0,3  

ݍ       = 0,36     (8) 
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0,5 0,3

z=0,84

[ଶܺ]ܧ 4.2 = 0ଶ × 0,12 + 1ଶ × 0,22 + 2ଶ × 0,3 + 3ଶ × 0,36
                = 4,66
ߪ       = ඥ4,66 − 1,9ଶ
         = 1,0247 (6)

QUESTION 5

5.1 0,84 = ଵ଼଴ିଵହ଴ఙ
ߪ       = 36 ݉݅݊ (6)

5.2 ܲ(ܺ < 120)
      = ݖ)ܲ < ଵଶ଴ିଵହ଴ଷ଺ )
      = ݖ)ܲ < −0,83)
      = 0,5 − 0,2967
      = 0,2033        (6)

QUESTION 6

6.1 

(a) ܲ(ܲ) = 0,37 × 0,97 + 0,63 × 0,05 = 0,3904     (6)

(b) (ܲ/ܦ)ܲ = ௉(஽∩௉)௉(௉) = ଴,ଷ଻×଴,ଽ଻଴,ଷଽ଴ସ = 0,9193      (4)
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6.2 (a) 11! = 39 916 800     (2) 

      (b) 6! × 7ܲ5 = 1 814 400     (4) 

      (c) (i)  11ଷ = 1331     (4) 

           (ii) ܲ(ܺ ≤ 2) = 1 − ܲ(ܺ = 3)  

                                  = 1 − ቀହଷቁ ቀ଺଴ቁቀଵଵଷ ቁ  

                                 = ଷଵଷଷ     (6) 

 

 

     


