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 -20.5           
   -1.8 -1.8 -1.8 -1.8 -1.8 

 -4.5           
       -2.5     

           15 

           2.5 

-25 -1.8 -1.8 -4.3 -1.8 15.7 

 1 0.87 0.756 0.658 0.572 0.497 

 -25 -1.566 -1.3608 -2.8294 -1.0296 7.8029 

           -23.9829 

       

            

0 1 2 3 4 5 

-1.2 -4.8 -4.8 -4.8 -4.8 -4.8 

1 0.87 0.756 0.658 0.572 0.497 

-1.2 -4.176 -3.6288 -3.1584 -2.7456 -2.3856 

          -17.2944 
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522 552 645 652 598 627 557 533 629 581 

713 760 655 648 772 655 615 727 689 635 

565 616 719 448 608 769 589 621 751 569 

605 735 637 742 789 683 641 662 476 642 

576 509 570 674 550 722 592 611 678 548 

 

  
 

 

400-449 1  399.5  0 

450-499 1  449.5  1 

500-549 4  499.5  2 

550-599 11  549.5  6 

600-649 14  599.5  17 

650-699 8  649.5  31 

700-749 6  699.5  39 

750-799 5 
 

749.5  45 

 50  799.5  50 
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399.5 449.5 499.5 549.5 599.5 649.5 699.5 749.5 799.5 
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            A=35             

  X f fx x2 fx2 d=x-A fd d2 fd2 

u =x- -A 

           C fu fu2 

0 ≤ x < 10 
5 

8 
40 25 200 -30 

-

240 900 7200 - 3 - 24 - 72 

10 ≤ x < 20 
15 

10 
150 225 2250 -20 

-

200 400 4000 - 2  - 20 - 40 

20 ≤ x < 30 
25 

22 
550 625 13750 -10 

-

220 100 2200 - 1 - 22 - 22 

30 ≤ x < 40 35 28 980 1225 34300 0 0 0 0 0 0 0 

40 ≤ x < 50 45 13 585 2025 26325 10 130 100 1300 1 13 13 

50 ≤ x < 60 55 8 440 3025 24200 20 160 400 3200 2 16 32 

60 ≤ x < 70 65 6 390 4225 25350 30 180 900 5400 3 18 54 

70 ≤ x < 80 75 5 375 5625 28125 40 200 1600 8000 4 20 80 

  320 100 3510 17000 154500 40 10 4400 31300 4 1 313 

(
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   28 

  24 

  20 

  16 

  12 

   8 

   4           (

 0 10 20 30 40 50 60 70 80 

 = ∑fx 

      ∑f 

     = 3510 

        100 

     = 35.1 

        

 

SD    = ∑fd2    -    ∑fd2 
    ∑f              ∑f 

 

   = 31,300 –   102 

          100        100 

   = 17.69 

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 

8 10 22 28 13 8 6 5 

 

C       ∑fu2  -∑fu2 

∑f          ∑f 

 

= 10    313 -    1     2 

           100      100 

=  17.69 
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  = ∑fx2    -    ∑fx2 

    ∑f              ∑f 

    

   = 154,500 – 35.12 

                                                   100 

 

   = 17.69                        
  

=   4,100 x 1,000   =  410 ml.            
                                  10,000 

 

 

  14% 

                         A1 

      400    

                         µ   =  410 

       =  ? 
   

   Area A1   =    0.36       

    Z1   =    -1.08 

   

        Z1        =     400 – 410  =- 1.08 

              

   =    9.26      
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(ii)  

 

 

                A2 

    µ    =      410         418 

 

Z = 418 – 410=  0.864            

    9.26 

 

 Area A2= 0.5 – 0.3051    

  = 0.1949 

 

 

 

 

 

   

  Z    =  x -  

              

 Ζ    =  410 – 400 

               9.26 

       = 1.0799 
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 P(5) = 100C  P5 q95       
          5 

  = 100!x 0.035 x 0.9795 

   5! 95! 

  = 0.101        
 

  P(5) = ℮-


x 

    x! 

   = ℮-3 35  
   =    100 x 0.03 

      5!       =   3 

    = 0.101     









- 12 - 
 

 “X” CFL     “Q” CFL 
n1 = 120   n2 = 150 

x1 = 721   x2 = 730 

S2 = 23   S2 = 46 

 = µ1        = µ2 

 

    

 

  = S1
2 + S2

2 
    x

1    
x
2    n1   n2 

 

 

  = 232 + 462 

              120  150     

 

  = 4.30      (

 

 

    H0  :  µ1 = µ2 : µ1 = µ2   =    0 

   H1  :  µ1<µ2     : µ1 -  µ2<    0  

 

 Z = x1-  x2 

 

   S1
2   +   S2

2 
    n1   n2 

  = - 9 

   4.3 

    = - 2.09    
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 Reject Region 

                         A1        

  

       -2.09 

                -1.645 

 

   Z1 =   -2.09 < Z at 0.01 
         H0 

” ” CFL  “X”   CFL     

 

 



        
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(i) 
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800.0       

600.0       

400.0       

200.0       
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(ii) 

Volume  

 

Production 

Cost  xy  x2   Y2  

             

6.2          620.0  

       

3,844.0  

           

38.4  

        

384,400.0  

             

8.1          710.0  

       

5,751.0  

           

65.6  

        

504,100.0  

           

12.1          825.0  

       

9,982.5  

        

146.4  

        

680,625.0  

             

4.5          500.0  

       

2,250.0  

           

20.3  

        

250,000.0  

             

5.3          524.0  

       

2,777.2  

           

28.1  

        

274,576.0  

           

15.0       1,020.0  

    

15,300.0  

        

225.0  

    

1,040,400.0  

           

51.2       4,199.0  

    

39,904.7  

        

523.8  

    

3,134,101.0  
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∑y  = na + b∑x 

 ∑xy  = a∑x + b∑x2 

 4199  = 6a + 51.26 b   (1) 

  39,904.7 = 512a + 523.86 b  (2) 



 n∑xy - ∑x∑y     
   

  (n∑x2 - (∑x)2) (n∑y2 - (∑y)2 

 = 6 x 39905 – 51 x 4199     (
   
  (6 x 524 – (51)2) (6 x 3134101 – 41992) 
 

 = 0.988       (
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Q1 Q2     Q3       Q4 

 

   

77.85 86.12 

 

 

114.03 121.48 78.05 80.67 

 

 

116.44 115.00 87.59 86.65 

 

 

110.77 114.01     

      

341.23  

     

350.49  

     

243.49       253.45  

      

113.74  

     

116.83  

        

81.16          84.48  

     

396.22  

           

1.01  

          

1.01  

          

1.01             

          

3.78  

     

114.88  

     

117.99  

        

81.97          85.32  

     

400.00  

      

      

 

377       

404 781 97.625 77.85 

432 836 104.5 86.12 

452 884 110.5 114.03 

470 922 115.25 121.48 

514 984 123 78.05 

557 1071 133.875 80.67 

611 1168 146 116.44 

662 1273 159.125 115.00 

708 1370 171.25 87.59 

760 1468 183.5 86.65 

800 1560 195 110.77 

849 1649 206.125 114.01 
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  2010 2015 

    

 

 

 

      

2470 3008 2920 3560 

        

(i) = ∑pnqo  x  100 
∑poqo 

 

      = 3008  x 100 

       2470 

             =          121.78  

= ∑pnqnx  100 

∑poqo 

       

      = 3560 x 100 

       2920     

      = 121 – 91 
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(ii) =           110.5 x 121.78 
   (2005 – 100)    100 
 

    = 134.56    (  

 

=           111.2 x 121.91 

    (2005 – 100)   100 

   

    = 135.56     (  

(
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“ ˜”

“ ˜” suggested 

solution

²

:         


