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1. (a) P( 86) 0.28X        A1 N1 

[1] 

 (b) P(80 86)X   

  P( 80) P( 86)X X        (M1) for valid approach 

  0.5 0.28        (A1) for substitution 

  0.22        A1 N2 

[3] 

 (c) P(74 80)X   

  P(80 86)X        (M1) for symmetric property 

  0.22        A1 N2 

[2] 

 

2. (a) P( 270) 0.15X        A1 N1 

[1] 

 (b) P(270 300)X   

  P( 300) P( 270)X X        (M1) for valid approach 

  0.5 0.15        (A1) for substitution 

  0.35        A1 N2 

[3] 

 (c) P(270 330)X   

  2 P(270 300)X        (M1) for symmetric property 

  0.7        A1 N2 

[2] 

 

3. (a) P( 2.7) 0.07X        A1 N1 

[1] 

 (b) P(1.5 2.7)X   

  P( 1.5) P( 2.7)X X        (M1) for valid approach 

  0.5 0.07        (A1) for substitution 

  0.43        A1 N2 

[3] 

 (c) P( 0.3)X   

  2 P(1.5 2.7) P( 2.7)X X         (M1) for symmetric property 

  0.93        A1 N2 

[2] 
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4. (a) 
3

P
11

X
 

 
 

 

  
1

1
6

         M1 

5

6
        A1 N1 

[2] 

 (b) 
6 6 3

11 11 11
d         (M1) for valid approach 

  
9

11
d         A1 N2 

[2] 

 (c) 
3

P
11

X d
 

  
 

 

  
3

1 2 P
11

X
 

    
 

     (M1) for symmetric property 

  
2

3
        A1 N2 

[2] 
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1. (a) For vertical line clearly to the left of the mean A1 

  For shading to the left of the vertical line  A1 N2 

[2] 

 

 

 

 

 

 

 (b) P( 60) 0.022750062X       (A1) for correct value 

  P( 60) 0.0228X        A1 N2 

[2] 

 (c) 61.7961209c   

  61.8c        A2 N2 

[2] 

 

2. (a) For vertical line clearly to the right of the mean A1 

  For shading to the right of the vertical line  A1 N2 

[2] 

 

 

 

 

 

 

 

 (b) P( 4.83) 0.2653735838X       (A1) for correct value 

  P( 4.83) 0.2654X        A1 N2 

[2] 

 (c) 4.7613483c   

  4.76c        A2 N2 

[2] 
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3. (a) For vertical lines clearly to the left of the mean  

and at the mean     A1 

  For shading area bounded by the vertical lines A1 N2 

 

 

 

 

 

 

 

[2] 

 

 (b) P(23.5 30) 0.4479187309X      (A1) for correct value 

  P(23.5 30) 0.4479X       A1 N2 

[2] 

 (c) 32.0976017c   

  32.1c        A2 N2 

[2] 

 

4. (a) For vertical lines clearly at the mean and to the  

right of the mean     A1 

  For shading area bounded by the vertical lines A1 N2 

 

 

 

 

 

 

 

[2] 

 

 (b) P(162 171) 0.3697054352X      (A1) for correct value 

  P(162 171) 0.3697X       A1 N2 

[2] 

 (c) 158.0331972c   

  158c        A2 N2 

[2] 
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1. P( 10) 0.39X    

 
10

P 0.39X




 
  

 
     (M1) for standardization 

 
10

0.279319035





       (A1) for correct value 

 0.279319035 10   …(1)     A1 

 P( 13) 0.11X    

 
13

P 0.11X




 
  

 
  

 
13

1.22652812





       (A1) for correct value 

 1.22652812 13   …(2)     A1 

 (1) (2)        (M1) for setting equation 

 Solving, we have 10.5564689   and 1.992234066  .  

 10.6  , 1.99        A2 N4 

[8] 

 

2. P( 58) 0.42X    

 
58

P 0.42Z




 
  

 
     (M1) for standardization 

 
58

0.2018934725





      (A1) for correct value 

 0.2018934725 58   …(1)    A1 

 P( 69) 0.01X    

 
69

P 0.01Z




 
  

 
  

 
69

2.326347877





      (A1) for correct value 

 2.326347877 69   …(2)   A1 

 (1) (2)        (M1) for setting equation 

 Solving, we have 56.95463445   and 5.177800651  .  

 57.0  , 5.18        A2 N4 

[8] 

 

 

 

 

 

 

 

 

 

Exercise 93 



    

 SE Production Limited 6 

3. P(20 ) 0.2X     

 
20

P 0.3Z




 
  

 
      (M1) for standardization 

 
20

0.5244005101





       (A1) for correct value 

 0.5244005101 20   …(1)    A1 

 P( 24) 0.3X     

 
24

P 0.8Z




 
  

 
  

 
24

0.8416212335





      (A1) for correct value 

 0.8416212335 24   …(2)    A1 

 (1) (2)        (M1) for setting equation 

 Solving, we have 21.53555538   and 2.928211076  .  

 21.5  , 2.93        A2 N4 

[8] 

 

4. P(180 ) 0.1X     

 
180

P 0.4Z




 
  

 
     (M1) for standardization 

 
180

0.2533471011





       (A1) for correct value 

 0.2533471011 180   …(1)    A1 

 P( ) P( 192) 0.09X X       

 0.8413447404 P( 192) 0.09X    

 P( 192) 0.7513447404X    

 
192

P 0.7513447404Z




 
  

 
 

 
192

0.6787275298





      (A1) for correct value 

 0.6787275298 192   …(2)    A1 

 (1) (2)        (M1) for setting equation 

 Solving, we have 183.2617187   and 12.87450554  .  

 183  , 12.9        A2 N4 

[8] 
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1. 1P( ) 0.25X Q        (M1) for valid approach 

 1 229.882656Q        (A1) for correct value 

 3P( ) 0.75X Q        (M1) for valid approach 

 3 250.117344Q        (A1) for correct value 

 The interquartile range of X  

 3 1Q Q         (A1) for correct formula 

 250.117344 229.882656   

 20.234688  

 20.2         A1 N3 

[6] 

 

2. 30P( ) 0.3X q        (M1) for valid approach 

 30 155.804797q        (A1) for correct value 

 70P( ) 0.7X q        (M1) for valid approach 

 70 164.195204q        (A1) for correct value 

 70 30q q        (A1) for correct formula 

 164.195204 155.804797   

 8.390407  

 8.39         A1 N3 

[6] 

 

3. 90P( ) 0.9X q        (M1) for valid approach 

 90 93.126207q        (A1) for correct value 

 10P( ) 0.1X q        (M1) for valid approach 

 10 82.87379373q        (A1) for correct value 

 90 10q q        (A1) for correct formula 

 93.126207 82.87379373   

 10.25241327  

 10.3         A1 N3 

[6] 

 

4. 
1

P( )
3

X s         (M1) for valid approach 

 48.707818s        (A1) for correct value 

 
2

P( )
3

X t         (M1) for valid approach 

 51.292182t         (A1) for correct value 

 t s          

 51.292182 48.707818       (A1) for substitution 

 2.584364  

 2.58         A1 N3 

[6] 
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1. (a) P( 102)X   

  0.5 P( 102)X        (M1) for valid approach 

  0.5 0.45   

  0.05        A1 N2 

[2] 

 (b) P( 102) 0.95X    

  
102

P 0.95
2

Z
 

  
 

    (M1) for standardization 

  
102

1.644853626
2


     A1 

  98.71029275   

  98.7        A1 N3 

[3] 

 (c) P(( 102) ( 102)) 0.475X Y     

  P( 102) P( 102) 0.475X Y       (M1) for independent events 

  0.95P( 102) 0.475Y       (M1)(A1) for substitution 

  P( 102) 0.5Y        A1 

  102        A1 N3 

[5] 

 (d) P( 100 | 102)Y Y   

  
P( 100 102)

P( 102)

Y Y

Y

  



    (M1) for valid approach 

  
P( 100)

0.5

Y 
       (A2) for correct values 

  
0.252492467

0.5
      (A1) for correct value 

  0.504984934  

  0.505       A1 N3 

[5] 
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2. (a) P( 70)X   

  1 P( 70)X        (M1) for valid approach 

  1 0.78   

  0.22        A1 N2 

[2] 

 (b) P( 70) 0.22X    

  
70

P 0.22
4.5

Z
 

  
 

    (M1) for standardization 

  
70

0.7721932195
4.5


      A1 

  73.47486949   

  73.5        A1 N3 

[3] 

 (c) P(( 70) ( 70)) 0.0484X Y     

  P( 70) P( 70) 0.0484X Y       (M1) for independent events 

  0.22P( 70) 0.0484Y       (M1) for substitution 

  P( 70) 0.22Y        A1 

  
70 80

P 0.22Z


 
  

 
    (M1) for standardization 

  
10

0.7721932195



   

  12.95012666   

  13.0        A1 N3 

[5] 

 (d) P( 67 | 70)Y Y   

  
P( 67 70)

P( 70)

Y Y

Y

  



     (M1) for valid approach 

  
P(67 70)

0.22

Y 
      (A2) for correct values 

  
0.0622747469

0.22
      (A1) for correct value 

  0.2830670314  

  0.283       A1 N3 

[5] 
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3. (a) P( 10)X   

  0.5 P(10 15)X     

  0.5 P(15 20)X        (M1) for valid approach 

  0.5 0.35   

  0.15        A1 N2 

[2] 

 (b) P( 10) 0.15X    

  
10 15

P 0.15Z


 
  

 
    (M1) for standardization 

  
5

1.03643338



       A1 

  4.82423675   

  4.82        A1 N3 

[3] 

 (c) P(( 10) ( 10)) 0.075X Y     

  P( 10) P( 10) 0.075X Y        (M1) for independent events 

  0.15P( 10) 0.075Y       (M1)(A1) for substitution 

  P( 10) 0.5Y        A1 

  10        A1 N3 

[5] 

 (d) P(11 12 | 10)Y Y    

  
P(11 12 10)

P( 10)

Y Y

Y

   



    (M1) for valid approach 

  
P(11 12)

0.5

Y 
      (A2) for correct values 

  
0.1530794224

0.5
      (A1) for correct value 

  0.3061588448  

  0.306       A1 N3 

[5] 
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4. (a) P( 240) 0.5 0.4X     

  P( 240) 0.9X    

  
240 200

P 0.9Z


 
  

 
    (M1) for standardization 

  
40

1.281551567


      A1 

  31.21216582   

  31.2        A1 N3 

[3] 

 (b) P(( 240) ( 240)) 0.01X Y     

  P( 240) P( 240) 0.01X Y       (M1) for independent events 

  0.1P( 240) 0.01Y        (A1) for substitution 

  P( 240) 0.1Y    

  
240

P 0.9Z
s

 
  

 
    (M1) for standardization 

  
240

1.281551567
s


  

  1.281551567 240s   …(1)   A1 

  P((200 240) (200 240)) 0.2X Y       

  P(200 240) P(200 240) 0.2X Y       

  0.4P(200 240) 0.2Y    

  P(200 240) 0.5Y    

  P( 200) 1 (0.5 0.1)Y      

  P( 200) 0.4Y    

  
200

P 0.4Z
s

 
  

 
    (M1) for standardization 

  
220

0.2533471011
s


   

  0.2533471011 220s   …(2)   A1 

  Solving, we have 206.6023124  ,  

26.06035343s  . 

207  , 26.1s       A2 N5 

[8] 

 (c) P( 220 | 200 240)Y Y    

  
P( 220 200 240)

P(200 240)

Y Y

Y

   


 
   (M1) for valid approach 

  
P(200 220)

0.5

Y 
      (A2) for correct values 

  
0.2964096868

0.5
      (A1) for correct value 

  0.5928193736  

  0.593       A1 N3 

[5] 
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1. (a) (i) Let W be the weight of a randomly selected  

fish. 

The required probability 

P( 850)W       (M1) for valid approach 

0.0083943057  

0.00839      A1 N2 

 

  (ii) P( 900 | 850)W W      (R1) for correct probability 

   
P( 850 900)

P( 850)

W W

W

  



   (A1) for correct formula 

   
P( 900)

P( 850)

W

W





 

   
0.000252385136

0.0083943057
     (A1) for correct values 

   0.0300662312  

   0.0301      A1 N3 

[6] 

 (b) The required probability 

  P( 850) P( 850)W W        (M1) for valid approach 

  0.0083943057 0.0083943057   

  0.00007046436819  

  0.0000705       A1 N2 

[2] 

 (c) (i) The required expected number 

   0.0083943057 100     (A1) for correct formula 

   0.83943057  

   0.839      A1 N2 

 

  (ii) Let X : Number of big fish in the selected  

sample 

~ (100, 0.0083943057)X B    (R1) for binomial distribution 

   The required probability 

   P( 2)X       (M1) for valid approach 

   1 P( 2)X        (A1) for correct value 

   0.0524471548  

   0.0524      A1 N2 

[6] 
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2. (a) (i) Let X be the volume of a randomly selected  

milk soda. 

The required probability 

P( 335)X       (M1) for valid approach 

0.0062096799  

0.00621      A1 N2 

 

  (ii) P( 330 | 335)X X      (R1) for correct probability 

   
P( 330 335)

P( 335)

X X

X

  



   (A1) for correct formula 

   
P(330 335)

P( 335)

X

X

 



 

   
0.00578061

0.00620967
     (A1) for correct values 

   0.9309045408  

   0.931      A1 N3 

[6] 

 (b) The required probability 

  2 P( 335) (1 P( 335))X X         (M1) for valid approach 

  2 0.00620967 (1 0.00620967)       (A1) for substitution 

  0.01234222  

  0.0123       A1 N2 

[3] 

 (c) (i) The required expected number 

   0.00620967 60      (A1) for correct formula 

   0.3725802  

   0.373      A1 N2 

 

  (ii) Let X : Number of required milk soda 

~ (60, 0.00620967)X B    (R1) for binomial distribution 

   The required probability 

   P( 3)X       (M1) for valid approach 

   P( 2)X       (A1) for correct value 

   0.9937046328  

   0.994      A1 N2 

[6] 
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3. (a) (i) P( ) 0.15L t      (M1) for valid approach 

   66.89069986t   

   66.9t       A1 N2 

 

  (ii) P( 65 | )L L t      (R1) for correct probability 

   
P( 65 )

P( )

L L t

L t

  



    (A1) for correct formula 

   
P( 65)

P( )

L

L t





 

   
0.0477903304

0.15
     (A1) for correct values 

   0.3186022024  

   0.319      A1 N3 

[6] 

 (b) The required probability 

  2 P( ) (1 P( ))L t L t          (M1) for valid approach 

  2 0.15 (1 0.15)         (A1) for substitution 

  0.255       A1 N2 

[3] 

 (c) (i) The variance 

   25 0.15 (1 0.15)        (A1) for correct formula 

   3.1875      A1 N2 

 

(ii) ~ (25, 0.15)X B     (R1) for binomial distribution 

   The required probability 

   P( 4)X       (M1) for valid approach 

   1 P( 3)X        (A1) for correct value 

   0.5288787147  

   0.529      A1 N2 

[6] 
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4. (a) (i) Let W be the weight of watermelons 

   P( ) 0.1W t       (M1) for valid approach 

   9.512620627t   

   9.51t       A1 N2 

 

  (ii) P( 9.8 | )W W t      (R1) for correct probability 

   
P( 9.8 )

P( )

W W t

W t

  



    (A1) for correct formula 

   
P( 9.8)

P( )

t W

W t

 



 

   
0.0772500031

0.1
     (A1) for correct values 

   0.772500031  

   0.773      A1 N3 

[6] 

 (b) The required probability 

  P( ) P( ) P( )W t W t W t         (M1) for valid approach 

  0.001       A1 N2 

[2] 

 (c) (i) The variance 

   52 0.1 (1 0.1)        (A1) for correct formula 

   4.68       A1 N2 

 

  (ii) ~ (52, 0.1)X B     (R1) for binomial distribution 

   The required probability 

   P(13 26)X       (M1) for valid approach 

   P( 26) P( 12)X X       (A1) for correct value 

   0.0014868739  

   0.00149      A1 N2 

[6] 

 

 

 


