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1
22


netn     

10
2

20
2
119Me 


 



1      
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            

 

 

1 

 

 
nixi 

 
xi 

ni 

 

 

 

5 305 61 5 [60-62[ 
13 504 63 8 [62-64[ 

38 1625 65 25 [64-66[ 

52 938 67 14 [66-68[ 

60 552 69 8 [68-70[ 

- 3924 - 60  

 

1  

 

 

 

 

 

 

 

 

   60          62          64          66          68          70 

25 

 
 

14 

 
8 
5 

 الفئات

 التكرار

 المدرج التكراري

التكراري المضلع  

 المنحنى التكراري

 لتوزيع التكراري للطلبة لالمدرج، المضلع و المنحنى : '1'الشكل



1      
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2   4,65
60

3924x 1 






n

i
i

n

i
ii

n

n 
 

3  

   30
2

60
2


n 

[64-66[ 

36,652
25

133064Me 





 

  

 

   64 

   30 

   13 

   25 

   2 

4  

  [64-66[ 

21,652
1117

1764Mo 










 

 

   64 



1      
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   17 

   11 

   2 

5  

    Mo < Me < X65,21<65,36<65,4 

 



1      
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 



1      
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01 

aܸ(ܽݔ). 

02 

      7000      

80006500

 

03 

 ni          

xi

 

103 0 -4  4 -8  8 -12  12-E E -22  22 -30  30 -42   

ni 6 n2 n3 17 14 11 3 100 

1 9.5n2n3 

2 E̅ݔ = 13 

3  

4  

5  

04  

19791983 

1 19791983 

2 19791983 

 



1      
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 1979 1983 

1 24920 40490 
2 29290 47410 
3 32620 53220 
4 36150 58630 
5 39560 64370 
6 44100 71520 
7 49770 80660 
8 58270 94120 
9 75740 122900 



1      
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
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 

y௜∀݅ = 1, … , ݊ ∶ ݅ݕ = ݅ݔܽ

ܸ(ݕ) = (ݔܽ)ܸ =? 

x௜ܸ(ݔ) = ∑ ௫೔మ೙
೔సభ
௡

−  ଶݔ̅

y௜ 

ݕ௜ = ௜ݔܽ

ݕ = ݔܽ 

ݕ

 

(ݕ)ܸ   = ∑ ௬೔మ೙
೔సభ
௡

− തଶݕ = ∑ (௔௫೔)మ೙
೔సభ

௡
−  ଶ(ݔܽ)

          = ௔మ∑ ௫೔
మ೙

೔సభ
௡

− ܽଶ̅ݔଶ 

         = ܽଶ ቂ∑ ௫೔
మ೙

೔సభ
௡

−    ଶቃݔ̅

                   = ܽଶܸ(ݔ) 

 

(ݔܽ)ܸ = ܽଶܸ(ݔ) 
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 

 

 

 

 

 

	തܺ =
ത1ݔ1݊ + 	 ത2ݔ2݊

݊1 	+ 	 ݊2
= ത1ݔ1݂ + 	  ത2ݔ2݂

   nଵ ݊ଶ      ଵ݂  ଶ݂

̅ݔଵ̅ݔଶ

 

 ݊ଵ 	+ ݊ଶ

 

7.000 = 8.000 ଵ݂ + 6.500 ଶ݂ …  (ܫ)	

              

 

ଵ݂ + 	 ଶ݂ = 1 …  (ܫܫ)	

 ഥ࢞࢏ࢌ ࢏ ഥ࢞࢏ࢌ࢏ 
 8000 f1 8000 f1 

 6500 f2 6500 f2 
∑ / 1 7000 
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          

(II)(I) 

(ܫܫ)     ⇒ ଶ݂ = 1 − ଵ݂ 

(ܫ)     ⇔ 7.000 = 8.000 ଵ݂ + 6.500(1 − ଵ݂) 

    ⇔ 7.000 = 8.000 ଵ݂ + 6.500 − 6.500 ଵ݂ 

    ⇔ 500 = 1.500 ଵ݂ 

     ⇔ ଵ݂ = ହ଴଴
ଵ.ହ଴଴

= ଵ
ଷ

= 0.3333 = 33.33% 

 

 ଶ݂ = 1 − ଵ݂ = 1 − 0.3333 = 0.6666 = 66.66%  

33.3366.66 

 

 

 ni ni ↗ ni ni 
↗ 



࢞࢏ 
࢏࢔ × ࢏ෝ࢔ ai ࢏࢞ = ࢏࢔ ⁄࢏ࢇ  

[0-4 [ 6 6 6 6 4 2⁄  24 2⁄  4 3 2⁄  

[4-8[ n2 6+ n2 25 31 12 2⁄  300 2⁄  4 ૛૞ ૝⁄  

[8-12[ n3 6+ n2+ n3 24 55 20 2⁄  480 2⁄  4 6 

[12-E[ 17 23+ n2+ n3 17 72 (12 + E) 2⁄  (204 + 17E) 2⁄  4 17 4⁄  

[E-22[ 14 37+ n2+ n3 14 86 (E + 22) 2⁄  (14E + 308) 2⁄  6 7 3⁄  

[22-30[ 11 48+ n2+ n3 11 97 52 2⁄  572 2⁄  8 11 8⁄  

[30-42[ 3 51+ n2+ n3 3 100 72 2⁄  216 2⁄  12 1 4⁄  

∑ 100   10
0 - - ૛૚૙૝+ ૜૚ࡱ

૛  - - 
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1 n2n3D4 = 9.5 

  9.5  9.5 ∈ [8 − 12[

[12-8[ 

ସܦ = ௜ଵܮ +
ܴ݃஽ర − ݊(௜ିଵ)



݊௜
× ܽ௜ 

 

  ܦସ 

  ܮ௜ଵi=3 

  ܴ݃஽రܴ݃஽ర = ସ
ଵ଴
∑ ݊௜௡
௜ୀଵ = ସ

ଵ଴
× 100 = 40 

  ݊(௜ିଵ)
 

  ݊௜ 

  ܽ௜ 

 

ସܦ = ଷଵܮ +
ܴ݃஽ర − ݊ଶ

݊ଷ
× ܽଷ 

⇔ 9.5 = 8 +
40 − (6 + ݊ଶ)

݊ଷ
× 4 

       ⇔ (9.5 − 8) × ݊ଷ = 160 − 24 − 4݊ଶ 

        ⇔ 1.5݊ଷ + 4݊ଶ = 136 … … . .  (ܫ)
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 

  ∑ ݊௜௡
௜ୀଵ = 100 ⇔ 6 + ݊ଶ + ݊ଷ + 17 + 14 + 11 + 3 = 100 

        ⇔ 51 + ݊ଶ + ݊ଷ = 100 

        ⇔ ݊ଶ + ݊ଷ = 100 − 51 

        ⇔ ݊ଶ + ݊ଷ = 49 … … …  (ܫܫ)

 (II)݊ଷ = 49 − ݊ଶ

(I) 

(ܫ)         ⇔ 1.5(49 − ݊ଶ) + 4݊ଶ = 136 

     ⇔ 73.5 − 1.5݊ଶ + 4݊ଶ = 136 

     ⇔ 2.5݊ଶ = 62.5 

     ⇔ ૛࢔ = ଺ଶ.ହ
ଶ.ହ

= ૛૞ 

 

 ૜࢔ = 49 − 25 = ૛૝ 

          ni 

ni↗ 

2 Eതܺ = 13 



1      

 20 

xi1

        E    

ni

E 

13 

 തܺ = ∑ ௡೔௫೔೙
೔సభ
∑ ௡೔೙
೔సభ

= 13 ⇔ ∑ ࢔࢏࢞࢏࢔
ୀ૚࢏ = തܺ × ∑ ݊௜௡

௜ୀଵ  

                                      ⇔ ∑ ࢔࢏࢞࢏࢔
ୀ૚࢏ = 13 × 100 = ૚૜૙૙ 

                                          ⇔ ଶଵ଴ସାଷଵா
ଶ

= 1300 

∑ ݊௜ݔ௜௡
௜ୀଵ = ଶଵ଴ସାଷଵா

ଶ
  

 ⇔ 2104 + ܧ31 = 2 × 1300 = 2600 

 ⇔ ܧ31 = 2600 − 2104 = 496 

                                         ⇔ ۳ = ସଽ଺
ଷଵ

= ૚૟ 

[12-16[[16-22[ 

3  



     

                                                             
1   على ً كما أننا لم نرغب في الإختزال ھنا حتى تكون المقامات ". 2"تذكر أن مركز كل فئة ھو حدھا الأدنى زائد حدھا الأعلى مقسوما

  .موحدة من أول
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

 

 

 

4  

 ܳଷ 

ܴ݃୕య = ଷ
ସ
∑ ݊௜௡
௜ୀଵ = ଷ

ସ
× 100 = 75 

 ni↗

i=5[16-22[

 

ܳଷ = ௜ଵܮ +
ܴ݃ொయ − ݊(௜ିଵ)



݊௜
× ܽ௜ 

 
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المدرج التكراري
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  ܳଷ 

  ܮ௜ଵL 

  ܴ݃ொయ 

  ݊(௜ିଵ)
 

  ݊௜ 

  ܽ௜ 

૜ࡽ = 16 +
75 − 72

14
× 6 = ૚ૠ.૛ૡ૞ 

25 25

75 

  

25/4

[4-8[   

 

௢ܯ = ௜ଵܮ +
݀ଵ

݀ଵ + ݀ଶ
× ܽ௜ 

 

  ܯ௢ 

  ܮ௜ଵ 
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  ݀ଵ 

  ݀ଶ 

  ܽ௜ 

࢕ࡹ = 4 + ൤ (ଶହ ସ⁄ )ି(ଷ ଶ⁄ )
൫(ଶହ ସ⁄ )ି(ଷ ଶ⁄ )൯ା൫(ଶହ ସ⁄ )ି(଺)൯

൨ × 4 

   = 4 + ସ.଻ହ
ସ.଻ହା଴.ଶହ

× 4 

   = ૠ.ૡ 

5  



  

 

 

௘ܯ = ௜ଵܮ +
ܴ݃ெ೐ − ݊(௜ିଵ)



݊௜
× ܽ௜  

 

  ܯ௘ 

  ܴ݃ெ೐Rgெ೐ = ∑ ௡೔೙
೔సభ
ଶ

= ଵ଴଴
ଶ

= 50 

  ܮ௜ଵi=3[8-12[

 



1      
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  ݊(௜ିଵ)
 

  ݊௜ 

  ܽ௜ 

 

ࢋࡹ = 8 +
50 − 31

24
× 4 

            = 8 + ଵଽ
ଶସ

× 4 

           = ૚૚.૚૟૟ 

 

௢ܯ < ௘ܯ < ݔ̅ ⇔ 7.8 < 11.166 < 13 



 

 

1 19791983 

        

 

  1979ܯ௘ = ହܦ = 39560 

  1983ܯ௘ = ହܦ = 64370 



1      
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2 19791983  

             

             

ܦܫ = ଽܦ − ଵܦ 

  1979ܦܫ = 75740 − 24920 = 50820 

  1983.ܦܫ = 122900 − 40490 = 82410 



1      
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  



1      
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 

xyy=ax+bab

 

 yത = തܠ܉ + ܊ 

   (ܠ)܄ = ∑ ܑܠ
૛ܖ

స૚࢏
ۼ

− ത૛ܠ  

01 

  15.5    

12.833.913

10.552.8 

 

02 

3

2.4    2        

 

03 

272002340

        

7000

15 



1      
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1  

        2  

04 

             

       200   

 

Ci ]1-0]  ]5-1]  ]8-5]  ]12-8] ]18-12]  ]23-18]  ]30-23]   

ni 5 10 25 40 65 38 17 200 

1  

2           

 



1      
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 



1      
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 

 ݔ௜ ݕ௜ݕ௜ = ௜ݔܽ + ܾ a b

 

 y = ݔܽ + ܾ 

ݕ =
∑ ௜௡ݕ
௜ୀଵ
ܰ

= 	
∑ ௜ݔܽ] + ܾ]௡
௜ୀଵ

ܰ
 

             	= 	∑ ௔௫೔ା∑ ௕೙
೔సభ

೙
೔సభ

ே
 

                      = 	 ௔∑ ௫೔೙
೔సభ
ே

+ ே௕
ே

  

              = ݔܽ + ܾ 

 

 (ܠ)܄ = ܑܠ∑
૛

ۼ
− ത૛ܠ 

(ݔ)ܸ =
∑ ௜ݔ) − ଶ௡(ݔ
௜ୀଵ

N
 

  = ∑ (௫೔
మିଶ௫೔௫ା௫

మ)೙
೔సభ

୒
 

                     = ∑ ௫೔
మ೙

೔సభ
୒

− ଶ௫∑ ௫೔೙
೔సభ
୒

+ ∑ ௫మ೙
೔సభ
୒

 

=
∑ ௜ଶ௡ݔ
௜ୀଵ

N
− ݔݔ2 +

Nݔଶ

N
 

      = 	∑ ௫೔
మ೙

೔సభ
୒

− ଶݔ2 +  ଶݔ



1      
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=
∑ ௜ଶ௡ݔ
௜ୀଵ

N
−  ଶݔ

 

01 



௜ܼ௜ܼ = ௫೔ି௫̅
σ

 

  

ܼௌ௧௔௧ =
ௌ௧௔௧ݔ − ௌ௧௔௧ݔ

ௌ௧௔௧ߪ
=

15.5 − 12.83
3.9

= 0.6846 

  

ܼெ௔௧௛ =
ெ௔௧௛ݔ − ெ௔௧௛ݔ

ெ௔௧௛ߪ
=

13 − 10.55
2.8

= 0.875 



    (ܼெ௔௧௛ > ௌܼ௧௔௧)    

 

02 

           

G

 

ܩ           = 	 ඥ∏ ௜௡ݔ
௜ୀଵ

೙ − 1 = 	 ඥݔଵ × ଶݔ × … × ௡೙ݔ − 1 
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                   = ඥ(1 + 0.03) × (1 + 0.024) × (1 + 0.02)య − 1 

                    = ඥ(1.03) × (1.024) × (1.02)య − 1 

                   = √1.0758144య − 1 

                  = 1.024658 − 1 

                      = 0.024658 = 2.4658% 

 

03 

 ݔ௜ 

  ݕ௜7000 

  ݖ௜15 

 ̅ݔ = 27200     σ(ݔ) = 2340b = 7000 

1            

ݕ =	? σ(ݕ) =? 

ݕ௜ ݕ௜ = ௜ݔ + 7000   

ݕ௜ = ௜ݔ + ܾݕത = ݔ̅ + ܾ

 

௜ݕ    = ௜ݔ + 7000 ⇒ തݕ = ݔ̅ + 7000 

           ⇒ തݕ = 27200 + 7000 

                    =  ܣܦ	34200



1      
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7000 

y௜ = ௜ݔ + ܾ(ݕ)ݒ = (ݔ)ݒ 

(ݕ)ݒ = ௜ݔ)ݒ + 7000) = (ݔ)ݒ ⇒ σ(ݕ) = σ(ݔ) =  ܣܦ	2340

 

2 

15ݖ =	? σ(ݖ) =? 

15

ݖ௜ݖ௜ = ௜ݔ + ௜ݔ0.15 = ௜ݔ1.15

 

̅ݖ    = ݔ1.15̅ = 1.15 × 27200 

           =  ܣܦ	31280

15 

	σ(ݖ) = ܽ × σ(ݔ) 

              = 1.15 × 2340 

        =  ܣܦ	2691

15 

04 

 
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 ni ni 
↗ Xi ni xi ai ni*=ni/ai (ܑ܆ − ܑ܆) (ഥ܆ − ܑ܆)࢏࢔ ഥ)૛܆ −  ഥ)૛܆

[0-1[ 5 5 0,5 2,5 1 5 -13,50 182,18 910,91 

[1-5[ 10 15 3 30 4 2,5 -11,00 120,95 1209,45 

[5-8[ 25 40 6,5 162,5 3 8,33 -7,50 56,21 1405,31 

[8-12[ 40 80 10 400 4 10 -4,00 15,98 639,20 

[12-18[ 65 145 15 975 6 10,83 1,00 1,01 65,33 

[18-23[ 38 183 20,5 779 5 7,6 6,50 42,28 1606,74 

[23-30[ 17 200 26,5 450,5 7 2,43 12,50 156,31 2657,31 

∑ 200     2799,5         8494,24875 

1  

           

 

  

തܺ =
∑ ݊௜ݔ௜௡
௜ୀଵ
∑ ݊௜௡
௜ୀଵ

=
2799.5

200
= 13.9975 

  

Rg୑ୣ = 	∑୬౟
ଶ

= 	 ଶ଴଴
ଶ

= 100 

i = 5[12-18[

 

݁ܯ  = ௜ଵܮ +
ோ௚ಾ೐ି௡(೔షభ)



௡೔
× ܽ௜ 

   = ହଵܮ +
ோ௚ಾ೐ି௡(ర)



௡ఱ
× ܽହ 
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= 12 +
100 − 80

65
× 6 

          = 13.84 

  



            

10.83   i = 5 [12-18[ 

          

 

݋ܯ = ௜ଵܮ +
݀ଵ

݀ଵ + ݀ଶ
× ܽ௜ 

                       = 12 + (ଵ଴.଼ଷିଵ଴)
(ଵ଴.଼ଷିଵ଴)ା(ଵ଴.଼ଷି଻.଺) × 6 

            	= 13.22 

݋ܯ < ݁ܯ < തܺ

 

2  

 

ߪ(௫) = ඥ(ݔ)ݒ 
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 

  ࢂ(࢞) 	= ∑ ࢔૛(࢞ି࢏࢞)࢏࢔
స૚࢏
∑ ࢔࢏࢔
స૚࢏

   ࢂ(࢞) 	=
∑ ൫࢏࢞࢏࢔

૛൯࢔
స૚࢏
∑ ࢔࢏࢔
స૚࢏

− ࢞૛



. 

 

(௫)ߪ = ඥ(ݔ)ݒ = ඨ
∑ ࢏࢞)࢏࢔ − ࢞)૛࢔
ୀ૚࢏

∑ ࢔࢏࢔
ୀ૚࢏

 

       = ටૡ૝ૢ૝,૛૝ૡૠ૞
ଶ଴଴

 

= √42.471243 

           = 6.51 

 

ܸ.ܥ  = ఙ(ೣ)

௫̅
× 100 

        = ଺.ହଵ
ଵଷ.ଽଽ଻ହ

× 100 

           = 0.4655 × 100 

       = 46.55% 

35% 

 
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
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 

x yy=ax+b  a b

 

 yത = തܠ܉ + (ܠ)܄x܊ = ∑ ܑܠ
૛ܖ

స૚࢏
ۼ

− ത૛ܠ 

01 

3

2.4     2        

 

02 

272002340

        

7000

15 

1  

        2  

 03 

             

        200  

 



1      
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Ci ]1-0]  ]5-1]  ]8-5]  ]12-8] ]18-12]  ]23-18]  ]30-23]   

ni 5 10 25 40 65 38 17 200 

1  

2  

3  

4  

 



1      
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 



1      
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 

ݔ௜ݕ௜ݕ௜ = ௜ݔܽ + ܾab 

 y = ݔܽ + ܾ 

ݕ =
∑ ௜௡ݕ
௜ୀଵ
ܰ

= 	
∑ ௜ݔܽ] + ܾ]௡
௜ୀଵ

ܰ
 

                                                           = 	∑ ௔௫೔ା∑ ௕೙
೔సభ

೙
೔సభ

ே
 

                    = 	 ௔∑ ௫೔೙
೔సభ
ே

+ ே௕
ே

 

             = ݔܽ + ܾ 

 

 x(ܠ)܄ = ܑܠ∑
૛

ۼ
− ത૛ܠ 

(ݔ)ܸ   = ∑ (௫೔ି௫)మ೙
೔సభ

୒
 

                  = ∑ (௫೔
మିଶ௫೔௫ା௫

మ)೙
೔సభ

୒
 

                                 = ∑ ௫೔
మ೙

೔సభ
୒

− ଶ௫∑ ௫೔೙
೔సభ
୒

+ ∑ ௫మ೙
೔సభ
୒

 

   = ∑ ௫೔
మ೙

೔సభ
୒

− ݔݔ2 + ୒௫మ

୒
 

                    = 	∑ ௫೔
మ೙

೔సభ
୒

− ଶݔ2 +  ଶݔ

      = ∑ ௫೔
మ೙

೔సభ
୒

−  ଶݔ

 



1      
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01 

           

G        

 

ܩ = 	 ඩෑݔ௜

௡

௜ୀଵ

೙

− 1 = 	 ඥݔଵ × ଶݔ × … × ௡೙ݔ − 1 

           = ඥ(1 + 0.03) × (1 + 0.024) × (1 + 0.02)య − 1 

         = ඥ(1.03) × (1.024) × (1.02)య − 1 

         = √1.0758144య − 1 

         = 1.024658 − 1 

           = 0.024658 = 2.4658% 

 

02 

 ݔ௜ 

  ݕ௜7000 

  ݖ௜15 

 ̅ݔ = 27200      σ(ݔ) = 2340b = 7000 



1      
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1            

ݕ =	? 					σ(ݕ) =? 

ݕ௜ ݕ௜ = ௜ݔ + 7000   

ݕ௜ = ௜ݔ + ܾݕത = ݔ̅ + ܾ

 

௜ݕ    = ௜ݔ + 7000 ⇒ തݕ = ݔ̅ + 7000 

           	⇒ തݕ = 27200 + 7000 

                   =  ܣܦ	34200

7000 

y௜ = ௜ݔ + ܾ(ݕ)ݒ = (ݔ)ݒ 

(ݕ)ݒ = ௜ݔ)ݒ + 7000) = (ݔ)ݒ ⇒ σ(ݕ) = σ(ݔ) =  ܣܦ	2340

 

2 

15ݖ =	? 				σ(ݖ) =? 

      15     

ݖ௜ݖ௜ = ௜ݔ + ௜ݔ0.15 = ௜ݔ1.15

 

̅ݖ    = ݔ1.15̅ = 1.15 × 27200 

    =  ܣܦ	31280
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15 

	σ(ݖ) = ܽ × σ(ݔ) 

              = 1.15 × 2340 

        =  ܣܦ	2691

15 

03 

 

 ni ni ↗ Xi ni xi ai ni*=ni/ai (ܑ܆ − ܑ܆) (ഥ܆ − ܑ܆)࢏࢔ ഥ)૛܆ −  ഥ)૛܆

[0-1[ 5 5 0,5 2,5 1 5 -13,50 182,18 910,91 

[1-5[ 10 15 3 30 4 2,5 -11,00 120,95 1209,45 

[5-8[ 25 40 6,5 162,5 3 8,33 -7,50 56,21 1405,31 

[8-12[ 40 80 10 400 4 10 -4,00 15,98 639,20 

[12-18[ 65 145 15 975 6 10,83 1,00 1,01 65,33 

[18-23[ 38 183 20,5 779 5 7,6 6,50 42,28 1606,74 

[23-30[ 17 200 26,5 450,5 7 2,43 12,50 156,31 2657,31 

∑ 200     2799,5         8494,24875 

1  

 

തܺ =
∑ ݊௜ݔ௜௡
௜ୀଵ
∑ ݊௜௡
௜ୀଵ

=
2799.5

200
 

           = 13.9975 
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2  

                

          

       10.83   

i = 5[12-18[

 

݋ܯ = ௜ଵܮ +
݀ଵ

݀ଵ + ݀ଶ
× ܽ௜ 

= 12 + (ଵ଴.଼ଷିଵ଴)
(ଵ଴.଼ଷିଵ଴)ା(ଵ଴.଼ଷି଻.଺) × 6 

    	= 13.22 

3  



 

  

Rg୑ୣ = 	∑୬౟
ଶ

= 	 ଶ଴଴
ଶ

= 100 

i = 5[12-18[

 

݁ܯ = ௜ଵܮ +
ோ௚ಾ೐ି௡(೔షభ)



௡೔
× ܽ௜ 
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    = ହଵܮ +
ோ௚ಾ೐ି௡(ర)



௡ఱ
× ܽହ 

= 12 +
100 − 80

65
× 6 

        = 13.84 

݋ܯ < ݁ܯ < തܺ

 

4  

 

ߪ(௫) = ඥ(ݔ)ݒ 



  ࢂ(࢞) 	= ∑ ࢔૛(࢞ି࢏࢞)࢏࢔
స૚࢏
∑ ࢔࢏࢔
స૚࢏

   ࢂ(࢞) 	=
∑ ൫࢏࢞࢏࢔

૛൯࢔
స૚࢏
∑ ࢔࢏࢔
స૚࢏

− ࢞૛



. 

 

(௫)ߪ = ඥ(ݔ)ݒ = ඨ
∑ ࢏࢞)࢏࢔ − ࢞)૛࢔
ୀ૚࢏

∑ ࢔࢏࢔
ୀ૚࢏

 

= ඨૡ૝ૢ૝,૛૝ૡૠ૞
200

 

= √42.471243 
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= 6.51 

 

ܸ.ܥ =
(௫)ߪ

ݔ̅
× 100 

= ଺.ହଵ
ଵଷ.ଽଽ଻ହ

× 100 

   = 0.4655 × 100 

= 46.55% 

 35% 
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
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 

xyy=ax+bab 

  yത = തܠ܉ + ܊ (ܠ)܄ = ܑܠ∑
૛

ۼ
− ത૛ܠ 

 

405  99

 812   7  

6 

1  

2  

 

          

200

            

 

  ]1-0]  ]5-1]  ]8-5]  ]12-8] ]18-12]  ]23-18]  ]30-23]  

 5 10 25 40 65 38 17 

 

1  
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2  

3  

4            

 

5  
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 
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 

   x௜ݕ௜ ݅ = 1, . . . , ݊.     

∀݅ ∶ ݅ݕ = ݅ݔܽ + ܾab

 

 ݕ = ݔܽ + ܾ 

ݕ =
∑ ௜௡ݕ
௜ୀଵ
ܰ

= 	
∑ ௜ݔܽ] + ܾ]௡
௜ୀଵ

ܰ
 

                = 	∑ ௔௫೔ା∑ ௕೙
೔సభ

೙
೔సభ

ே
 

                                                = 	௔∑ ௫೔೙
೔సభ
ே

+ ே௕
ே
ݔ]					 	= ∑ ௫೔౤

೔సభ
ே

:تذكر أن[   

   = ݔܽ + ܾ 

 

 (ܠ)܄ = ܑܠ∑
૛

ۼ
− ത૛ܠ 

(ݔ)ܸ                                  = ∑ (௫೔ି௫)మ೙
೔సభ

୒
 

                                         = ∑ (௫೔
మିଶ௫೔௫ା௫

మ)೙
೔సభ

୒
 

                                        = ∑ ௫೔
మ೙

೔సభ
୒

− ଶ௫∑ ௫೔೙
೔సభ
୒

+ ∑ ௫మ೙
೔సభ
୒

 

                     = ∑ ௫೔
మ೙

೔సభ
୒

− ݔݔ2 + ୒௫మ

୒
 

                                       = 	∑ ௫೔
మ೙

೔సభ
୒

− ଶݔ2 +  ଶݔ
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                                   = ∑ ௫೔
మ೙

೔సభ
୒

−  ଶݔ

 

 



          ݔ௜  

 

 ܳ = ට
∑ ௡೔௫೔మ೙
೔సభ
∑ ୬౟೙
೔సభ

 

    = 	ට୬భ௫భమା୬మ௫మమା௡య௫యమା୬ర௫రమ

∑ ୬౟೙
೔సభ

 

        = ටହ×ଽమାଽ×ହమାଵଶ×଻మାଵସ×଺మ

ସ଴
 

       = ටଶ଴଻ଷ
ସ଴

 

    = √51.825	݉ଶ 

      = 7.198	݉ 

Q7.198Q251.825	2 

 

 

 ni ni ↗ Xi ni xi ai ni*=ni/ai Xi2 nixi2 (ܑ܆ − ܑ܆) (ഥ܆ − ܑ܆)࢏࢔ ഥ)૜܆ −  ഥ)૜܆

[0-1[ 5 5 0,5 2,5 1 5 0,25 1,25 -13,50 -2460,38 -12301,88 
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[1-5[ 10 15 3 30 4 2,5 9 90 -11,00 -1331,00 -13310,00 

[5-8[ 25 40 6,5 162,5 3 8,33 42,25 1056,25 -7,50 -421,88 -10546,88 

[8-12[ 40 80 10 400 4 10 100 4000 -4,00 -64,00 -2560,00 

[12-18[ 65 145 15 975 6 10,83 225 14625 1,00 1,00 65,00 

[18-23[ 38 183 20,5 779 5 7,6 420,25 15969,5 6,50 274,63 10435,75 

[23-30[ 17 200 26,5 450,5 7 2,43 702,25 11938,25 12,50 1953,13 33203,13 

∑ 200     2799,5       47680,25     4985,125 

1  

 

തܺ =
∑ ݊௜ݔ௜௡
௜ୀଵ
∑ ݊௜௡
௜ୀଵ

=
2799.5

200
= 13.99 ≈ 14 

2  

Rg୑ୣ = 	∑୬౟
ଶ

= 	 ଶ଴଴
ଶ

= 100 

i = 5[12-18[

 

݁ܯ     = ௜ଵܮ +
ோ௚ಾ೐ି௡(೔షభ)



௡೔
× ܽ௜ 

         = ହଵܮ +
ோ௚ಾ೐ି௡(ర)



௡ఱ
× ܽହ 

 	= 12 + ଵ଴଴ି଼଴
଺ହ

× 6 

                                                 = 13.84 
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3  



             



10.83 

i = 5[12-18[

 

݋ܯ = ௜ଵܮ +
݀ଵ

݀ଵ + ݀ଶ
× ܽ௜ 

                      = 12 + (ଵ଴.଼ଷିଵ଴)
(ଵ଴.଼ଷିଵ଴)ା(ଵ଴.଼ଷି଻.଺) × 6 

                                              	= 13.22 

 

݋ܯ < ݁ܯ < തܺ 

 

4 

 

             

ߪ(௫) = ඥ(ݔ)ݒ 



1      
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

  ࢂ(࢞) 	= ∑ ࢔૛(࢞ି࢏࢞)࢏࢔
స૚࢏
∑ ࢔࢏࢔
స૚࢏

   ࢂ(࢞) 	=
∑ ൫࢏࢞࢏࢔

૛൯࢔
స૚࢏
∑ ࢔࢏࢔
స૚࢏

−	࢞૛



. 

            

 

ߪ(௫) = ඥ(ݔ)ݒ = ට
∑ ௡೔௫೔

మ೙
೔సభ
∑ ௡೔೙
೔సభ

−  ଶݔ

= ටସ଻଺଼଴.ଶହ
ଶ଴଴

− (14)ଶ 

= √42.40125 

= 6.51 

 

ܸ.ܥ =
(௫)ߪ

ݔ̅
× 100 

= ଺.ହଵ
ଵସ

× 100 

    = 0.4651 × 100 

= 46.51% 

     35%    

 
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5  

     γி = ௠య

ఙ(ೣ)
య 

  ݉ଷ 

   ߪ 

 

݉ଷ(ݔ) =
∑ ݊௜(ݔ௜ − ଷ௡(ݔ
௜ୀଵ
∑ ݊௜௡
௜ୀଵ

=
4985.125

200
= 24.9256 

γி = ୫య

ఙ(ೣ)
య = ଶସ.ଽଶହ଺

(଺.ହଵ)య = 0.0902 > 0 



 
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 



1      
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 

 xy y=ax+b 

  yത = തܠ܉ + (ܡ)܄܊ =  (ܠ)܄૛܉

 ࢄ ∈ {૙,૚,૛,૜,૝}ܡത = ૚૜(ܡ)܄ = ૚ૡ 

 ab 

 

402535

2450160300 

  

 

25 

106$  ]100-50]  ]125-100]  ]150-125]  ]175-150] 175  و أكثر  
 3 5 n3 n4 7 

1 n3n4Me = 152.08 

2 120106$ 

3  

4  

5  

6  
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
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 

  

 ݕ = ∑ ௬೔೙
೔సభ
ே

= 	∑ [௔௫೔ା௕]೙
೔సభ

ே
 

           	= 	∑ ௔௫೔ା∑ ௕೙
೔సభ

೙
೔సభ

ே
 

                       = 	 ௔∑ ௫೔೙
೔సభ
ே

+ ே௕
ே

ݔ]  	= ∑ ௫೔౤
೔సభ
ே

: تذكر أن[   

                                                    = ݔܽ + ܾ 

 

 ܸ(ݕ) = ∑ (௬೔ି௬)మ೙
೔సభ

௡
 

              = ∑ [(௔௫೔±௕)ି(௔௫±௕)]మ೙
೔సభ

௡
 

            = ∑ [௔௫೔±௕ି௔௫∓௕]మ೙
೔సభ

௡
 

          = ∑ [௔௫೔ି௔௫]మ೙
೔సభ

௡
 

          = ∑ [௔(௫೔ି௫)]మ೙
೔సభ

௡
 

         = ∑ ௔మ(௫೔ି௫)మ೙
೔సభ

௡
 

          = ௔మ ∑ (௫೔ି௫)మ೙
೔సభ
௡

 

          = ܽଶܸ(ݔ) 

 
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 abࢄ ∈ {૙,૚,૛,૜,૝}ܡത = ૚૜

(ܡ)܄ = ૚ૡ 

Xi 

ݔ = 	
∑ ௜ݔ
݊

=
0 + 1 + 2 + 3 + 4

5
=

10
5

= 2 

(ݔ)ݒ    = 		∑௫೔
మ

௡
 ଶݔ	−

           = (଴)మା(ଵ)మା(ଶ)మା(ଷ)మା(ସ)మ

ହ
− (2)ଶ 

            = 2 

 

(ݕ)ݒ    = ܽଶ(ݔ)ݒ ⇔ 18 = ܽଶ2 

           ⇔ ܽଶ = ଵ଼
ଶ

= 9 

           ⇔ ࢇ = ±√9 = ±૜ 

 

ݕ = ݔ̅ܽ	 + ܾ ⇔ 13 = 	ܽ2 + ܾ 

              ⇔ 13 = (±3 × 2) + ܾ 

              ⇔ 13 = ±6 + ܾ 

              ⇔ ࢈ = ൜
ૠ							(ܽ = 3)
૚ૢ			(ܽ = −3)   
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 



 

ܪ = 	
∑ ݊௜௡
௜ୀଵ

∑ ቀ௡೔
௫೔
ቁ௡

௜ୀଵ

= 	
∑ ௜݂
௡
௜ୀଵ

∑ ቀ௙೔
௫೔
ቁ௡

௜ୀଵ

 

           = ଴.ସା଴.ଶହା଴.ଷହ
బ.ర
రఱబା

బ.మఱ
భలబା

బ.యఱ
యబబ

 

            = 276.39 

 



 

 ni ni ↗ Xi ni xi ai ni*=ni/ai Xi2 nixi2 (ܑ܆ − ܑ܆) (ഥ܆ − ܑ܆)࢏࢔ ഥ)૜܆ −  ഥ)૜܆

[50-100[ 3 3 75 225 50 0,06 5625 16875 -70,00 -343000,00 -1029000,00 

[100-125[ 5 8 112,5 562,5 25 0,2 12656,25 63281,25 -32,50 -34328,13 -171640,63 

[125-150[ 4 12 137,5 550 25 0,16 18906,25 75625 -7,50 -421,88 -1687,50 

[150-175[ 6 18 162,5 975 25 0,24 26406,25 158437,5 17,50 5359,38 32156,25 

[175-200[ 7 25 187,5 1312,5 25 0,28 35156,25 246093,75 42,50 76765,63 537359,38 

∑ 25 - - 3625 - - - 560312,5 - - -632812,50 

1   n3 n4    Me = 

152.08 
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  152.08    152.08 ∈ [150 − 175[  

[150-175[ 

 

ܴ݃ெ೐ =
∑ ݊௜௡
௜ୀଵ

2
=

25
2

= 12.5 

 

௘ܯ = ௜ଵܮ +
ܴ݃ெ೐ − ݊(௜ିଵ)



݊௜
× ܽ௜  

 

  ܯ௘ 

  ܮ௜ଵ 

  ܴ݃ெ೐12.5 

  ݊(௜ିଵ)
 

  ݊௜ 

  ܽ௜ 

 

௘ܯ = ସଵܮ +
ܴ݃ெ೐ − ݊ଷ

4
× 4 

⇔ 152.08 = 150 +
12.5 − (8 + ݊ଷ)

݊ସ
× 25 
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⇔ (152.08 − 150) × ݊ସ = 112.5 − 25݊ଷ 

    ⇔ 2.08݊ସ + 25݊ଷ = 112.5 … … . .  (ܫ)

25 

   ∑ ݊௜௡
௜ୀଵ = 25 ⇔ 15 + ݊ଷ + ݊ସ = 25 

     ⇔ ݊ଷ + ݊ସ = 25 − 15 

     ⇔ ݊ଷ + ݊ସ = 10 … … …  (ܫܫ)

(II)݊ଷ = 10 − ݊ସ

(I) 

    (ܫ) ⇔ 2.08݊ସ + 25݊ଷ = 112.5 

     ⇔ 2.08݊ସ + 25(10 − ݊ସ) = 112.5 

     ⇔ 2.08݊ସ + 250 − 25݊ସ = 112.5 

⇔ 137.5 = 22.92	݊ସ 

     ⇔ ૝࢔ = ଵଷ଻.ହ
ଶଶ.ଽଶ

= ૞.ૢૢૢૢ ≈ ૟ 

࢔૜ = 10 − 6 = ૝ 

2 120106$ 

 120i=2120 ∈ [100 − 125[ 

[100 − 125[:		ܽ௜ = 25 → ݊௜ = 5
[100 − 120[:	ܽ௜ = 20 → ݊௜ = ݔ

ൠ ⇒ ݔ =
20 × 5

25
= 4 



1      
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            

 

ܴ݃ଵଶ଴ = 3 + 4 = 7 

120106$ 

3  



 

  

തܺ =
∑ ݊௜ݔ௜௡
௜ୀଵ
∑ ݊௜௡
௜ୀଵ

=
3625

25
= 145 × 10଺$ 

  



            

0.28[175-200[



 

݋ܯ = ௜ଵܮ +
݀ଵ

݀ଵ + ݀ଶ
× ܽ௜ 

= 175 + (଴.ଶ଼ି଴.ଶସ)
(଴.ଶ଼ି଴.ଶସ)ା(଴.ଶ଼ି଴) × 25 



1      
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	= 178.125	 × 10଺$ 

തܺ < ݁ܯ < ݋ܯ

 

4  

             

ߪ(௫) = ඥ(ݔ)ݒ 



ࢂ(࢞) 	= ∑ ࢔૛(࢞ି࢏࢞)࢏࢔
స૚࢏
∑ ࢔࢏࢔
స૚࢏

ࢂ(࢞) 	=
∑ ൫࢏࢞࢏࢔

૛൯࢔
స૚࢏
∑ ࢔࢏࢔
స૚࢏

−	࢞૛. 

            

 

ߪ(௫) = ඥ(ݔ)ݒ = ට
∑ ௡೔௫೔

మ೙
೔సభ
∑ ௡೔೙
೔సభ

−  ଶݔ

= ටହ଺଴ଷଵଶ.ହ
ଶହ

− (145)ଶ 

	= √1387.5 

= 37.249 

 

ܥ.ܸ = ఙ(ೣ)

௫̅
× 100 

    = ଷ଻.ଶସଽ
ଵସହ

× 100 



1      
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   = 0.4651 × 100 

= 25.68% 

35%

 

5  

 

     γி = ௠య

ఙ(ೣ)
య 

  ݉ଷ 

   ߪ 

 

݉ଷ(ݔ) =
∑ ݊௜(ݔ௜ − ଷ௡(ݔ
௜ୀଵ
∑ ݊௜௡
௜ୀଵ

=
−632812.5

25
= −25312.5 

γி = ௠య

ఙ(ೣ)
య = ିଶହଷଵଶ.ହ

(ଷ଻.ଶସଽ)య = −0.4897 < 0 



 

 

6  
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            



 
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 
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 

7000

80006500

270 

  

 

   145       

90    100      

70 

  

 



   70   

 

102 10-5 14-10 16-14 20-16 25-20 

 12 5 10 8 35 

1  

2  

 

3  

4            

1500 
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
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 

 

 ഥ࢞୨ 


nj 
  

7000 
8000 n1=?  
6500 n2=?  

/ / 270  

 n1= ?  n2= ? 

 

 ݊ଵ + ݊ଶ = 270	 ⇒ 	݊ଶ = 270 − ݊ଵ ….① 

 തܺ ቀ	ቁ =
∑ ௡ೕ௫̅ೕమ
ೕసభ

∑ ௡ೕమ
ೕసభ

	= (௡భ×௫̅భ)ା(௡మ×௫̅మ)
௡భା	௡మ

= 7000 

                                               ⇔ ଼଴଴଴	௡భା଺ହ଴଴௡మ
ଶ଻଴

= 7000 

                                                ⇔ 	8000	݊ଵ + 6500݊ଶ = (270) × (7000) 

                                                ⇔ 	8000	݊ଵ + 6500݊ଶ = 1890000  ….② 

①	② 

8000	݊ଵ + 6500(270 − ݊ଵ) = 1890000 

                      ⇔ 8000	݊ଵ + 1755000 − 6500݊ଵ = 1890000 

    	⇔ 1500݊ଵ = 1890000 − 1755000 

    ⇔ 1500݊ଵ = 135000 
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   ⇔ ݊ଵ = ଵଷହ଴଴଴
ଵହ଴଴

= ૢ૙ 

    

                         ݊ଶ = 270 − 90 = ૚ૡ૙ 

90180 

 

 

 

 ni ni ↗ Xi ni xi ai ni*=ni/ai Xi2 nixi2 (ܑ܆ − ܑ܆) (ഥ܆ − ܑ܆)࢏࢔ ഥ)૜܆ −  ഥ)૜܆

[5-10[ 12 12 7,5 90 5 2,4 56,25 675 -10,09 -1027,24 -12326,92 

[10-14[ 5 17 12 60 4 1,25 144 720 -5,59 -174,68 -873,38 

[14-16[ 10 27 15 150 2 5,00 225 2250 -2,59 -17,37 -173,74 

[16-20[ 8 35 18 144 4 2 324 2592 0,41 0,07 0,55 

[20-25[ 35 70 22,5 787,5 5 7,00 506,25 17718,75 4,91 118,37 4142,98 

∑ 70     1231,5       23955,75     -9230,52 

1  

              

 

  
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തܺ =
∑ ݊௜ݔ௜௡
௜ୀଵ
∑ ݊௜௡
௜ୀଵ

=
1231.5

70
= 17.59 

  

Rg୑ୣ = 	∑୬౟
ଶ

= 	 ଻଴
ଶ

= 35 

i = 4[16-20[

 

݁ܯ  = ௜ଵܮ +
ோ௚ಾ೐ି௡(೔షభ)



௡೔
× ܽ௜  

    = ସଵܮ +
ோ௚ಾ೐ି௡(య)



௡ర
× ܽସ 

  = 16 + ଷହିଶ଻
଼

× 4 

         = 20 

35

   20  

 

  



           



7 i = 5[20-25[
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

 

݋ܯ = ௜ଵܮ +
݀ଵ

݀ଵ + ݀ଶ
× ܽ௜ 

= 20 + (଻ିଶ)
(଻ିଶ)ା(଻ି଴) × 5 

                                                	= 22.08 

തܺ < ݁ܯ < ݋ܯ

 

2 

 

            ߪ(௫) =

ඥ(ݔ)ݒ 

(௫)ߪ = ඥ(ݔ)ݒ = ඨ
∑ ݊௜ݔ௜ଶ௡
௜ୀଵ
∑ ݊௜௡
௜ୀଵ

−  ଶݔ

 = ටଶଷଽହହ.଻ହ
଻଴

− (17.59)ଶ 

= √3271.63 

= 5.71 

 
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ܸ.ܥ =
(௫)ߪ

ݔ̅
× 100 

                                 = ହ.଻ଵ
ଵ଻.ହଽ

× 100 

                      = 0.3251 × 100 

= 32.51% 

35%

 

3  

     γி = ௠య

ఙ(ೣ)
య 

  ݉ଷ 

   ߪ 

 

݉ଷ(ݔ) =
∑ ݊௜(ݔ௜ − ଷ௡(ݔ
௜ୀଵ
∑ ݊௜௡
௜ୀଵ

=
−9230.52

70
= −131.86 

γி = ୫య

ఙ(ೣ)
య = ିଵଷଵ.଼଺

(ହ.଻ଵ)య = −0.70 > 0 

        

 

4 1500 



1      
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 15i=315 ∈ [14 − 16[ 

[14 − 16[:		ܽ௜ = 2 → ݊௜ = 10
[14 − 15[:	ܽ௜ = 1 → ݊௜ = ݔ

ൠ ⇒ ݔ =
1 × 10

2
= 5 

             

 

ܴ݃ଵହ଴଴ = 12 + 5 + 5 = 22 

221500 

15

102

 

 

 

 

 
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 
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 

100 

(௫)ߪ = 3 

෍݊௜ݔ௜ଶ
௡

௜ୀଵ

= 2500 

  

 

         150000  

4000 

1 20000

           

 

2           

2 

  

 

   

100 

 14-10 18-14 22-18 26-22 30-26 34-30 

 20 35 28 05 07 05 
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1  

2  

݉௥ = ෍ ௜݂(ݔ௜ −  ௥(ݔ

 r = 0 ,1 

 r =2 

3 CV 

4 Fisher 

 
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
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01 

തܺ =Me=Mo 

(x)= ඥࢂ(࢞) = 3σnixi2  =  2500  Σ    N=100 

 

V(x)=∑ (௡௜.௫௜మ)ఱ
೔సభ
∑ ௡௜ఱ
೔సభ

−	 തܺଶ = 9 


∑ (௡௜.௫௜మ)ఱ
೔సభ
∑ ௡௜ఱ
೔సభ

− =(ݔ)ܸ തܺଶ⇔ ଶହ଴଴
ଵ଴଴

− 9 = തܺଶ 

                                                       ⇔ 16		 = തܺଶ 

                                                      	⇔ Xഥ = ૝ 

തܺ = Me = Mo = 4 

02 

4000 DA,                   = (x)ߪ                  ,ഥ= 150000 DA܆ 

1           

20000 

1.1ࢅഥ 

࢏ࢅ = 	x࢏ ± 				ࢇ	 ↔ ഥࢅ					 = 	 ഥࢄ ±  ࢇ	



1      

 84 

xiayi

 

തܻ = 	 തܺ − ܽ= (150000) – (20000) = 130000DA 

2.1(y)σV(࢞࢏ 	±  (࢏࢞)V = (ࢇ

V(y) 

V(y) = V(ݔ௜ − ܽ) = V(x) 

    = 4000xσ(y) = σ 

2            

2 

1.2ࡿഥ࢏ࡿ = ࢏ࢄ.ࢻ	 			↔ 					 ഥࡿ = ഥࢄ.ࢻ 

0.02x୧ 

Si = Xi – 0.02x୧= (1- 0.02) xi= 0.98 xi 

 ⇒ ഥࡿ   =    .ഥ = 0.98. 150000 =147000 DAࢄ.ࢻ

2.2(y)σ 

V(࢏࢞.ࢇ) =a2. V(࢞࢏)  , σ(࢏࢞.ࢇ) = a. σ(࢞࢏) 

V(S) = V(a.x) = V(0.98.x) = (0.98)2.V(x) 

σ(࢏ࡿ) = ඥ(0.98)ଶ	. V(x)= (0.98). σ(x) = (0.98).4000 = 3920DA 
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03 

1 

1.1 

Xഥ =∑ (௡௜.௫௜)ల
೔సభ
∑ ௡௜ల
೔సభ

 =ଵ଼ଷ଺
ଵ଴଴

 = 18.36 

2.1 

RgMe= ଵ଴଴
ଶ

=5018-14 

Me = L + ோ௚ಾ೐ି	ே೔షభ⇗
௡೔

 .ai 

       = 14 + ହ଴ିଶ଴
ଷହ

 .4 =17.42 

3.1

14 18 

      Mo= L + ௗଵ
ௗଵାௗଶ

 . ai 

࢏࢞)࢞࢏࢞࢏࢔࢏࢞࢏ࡺ࢏࢞࢏࢔࢏࢞࢏࢔ ࢏࢞)ഥ)3 niࢄ−  ഥ)3ࢄ−

14-10 20 12 0.2 240 20 144 2880 -6.36 -257.25 -5145 

18-14 35 16 0.15 560 55 256 8960 -2.36 -13.14 -460 

22-18 28 20 0.35 560 83 400 11200 1.64 4.41 123.48 

26-22 05 24 0.18 120 88 576 2880 5.64 179.40 897 

30-26 07 28 0.07 196 95 784 5488 9.64 895.84 6270.88 

34-30 05 32 0.05 160 100 1024 5120 13.64 2537.71 12688.55 

 100  1 1836  / 36528 / / 14374.91 
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                             = 14 + (ଷହିଶ଴)
(ଷହିଶ଴)ା(ଷହିଶ଼)

 . 4 

=16.72 

    തܺ>Me>Mo        

 

2(r = 0,1,2) 

r=01)( 0 


 xxfim ir 

r=10)( 1 


 xxfim ir 

0)( 


 xxi               

r=2)()( 2 xVxxfim ir 


 

- 

V(x) =		∑ (௡௜.௫௜మ)ల
೔సభ
∑ ௡௜ల
೔సభ

−	 തܺଶ 

        = 	 ଷ଺ହଶ଼
ଵ଴଴

−	(18.36)ଶ 

              = 28.19 

3 

31 = 5.309 ඥࢂ(࢞) = √28.19	(x)= σ 

2.3   CV = ࣌(࢞)
ഥࢄ

 = ହ.ଷ଴ଽ
ଵ଼.ଷ଺

    = 0.2891 (28.91%) 
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 35 

4Fisher 

αF = ௠య

ఙయ
  =   ଵସଷ.଻ସଽଵ

ଵସଽ.଺ଷ଺଻
 = 0.960 

m3  =		
∑ (௡௜.(௫௜ି௑ത)య)ల
೔సభ

∑ ௡௜ల
೔సభ

  =  ଵସଷ଻ସ.ଽଵ
ଵ଴଴

		= 143.7491    

 

      0      

 
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
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 

1   

2  
x

i
i

xxy





̅ݔ(ݔ)ߜ

 

 

 

          

  70  

 

1  

2 ̅ݔ

(CV)  

3  

4           

1500 



102 
]10,5 ]  ]14,10 ]  ]16,14 ]  ]20,16]  ]25,20 ]  

 12 5 10 8 35 

1)()(

0
2 



y
yV

yi


 

  2
22

)(
)(

x
N
x

N
xx ii 

   
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 
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 

1   

   
N

xxixx
N

xxi  


 2222

 

                                    
N

xiXXxi  


2
22

     

                    
22

2

2XX
N
xi   

           2
2

)(
)(

x
N
xi   

2  

0
)(

)(1



 

x
xx

NN
y

Y ii

  

      0)( 


 xxi 

  2
22

)(
)(

)( y
N
y

N
yy

yv ii 


   

                        
 
N
yi

2

 

                                      
  2

)(
1  









 


x
xx

N
i


 

                                                     







 

2

2 .11 xx
xN i

 

                                     
 

N
xxi

xv
 


2

.
)(

1
 

                  1
)(
)(


xv
xv
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 

1 

1.1 

Xഥ =∑ (௡௜.௫௜)ఱ
೔సభ
∑ ௡௜ఱ
೔సభ

 =  ଵଶଷଵ.ହ
଻଴

   = 17,59.102 DA 

2.1 

RgMe= ଻଴
ଶ

=35]20-16] 

Me = L + ோ௚ಾ೐ି	ே೔షభ⇗
௡೔

 .ai 

                 = 16 + ଷହିଶ଻
଴଼

 .4 = 20.102 DA 

3.1 

  20 25 

Mo= L + ௗଵ
ௗଵାௗଶ

 . ai  

ci ni xi ni.xi Ni⇗ ai (࢞࢏ ࢏࢞)ഥ)3 niࢄ−  ഥ)3ࢄ−

5 10 12 7.5 90 12 05 2.4 56.25 675 -1027.243 -12326.916 

10 14 05 12 60 17 04 1.25 144 720 -174.676 -873.38 

14 16 10 15 150 27 02 05 225 2250 -17.373 -173.73 

16 20 08 18 144 35 04 02 324 2592 0.068921 0.551368 

20 25 35 22.5 787.5 70 05 07 506.25 17718.75 118.370 4142.95 

 70  1231.5  /  1255.5 23955.75 -1100.8530 -9230.5246 
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         = 20 + (଻ିଶ)
(଻ିଶ)ା(଻ି଴)

 . 5 

 = 22,08.102 DA 

]തܺ<Me<Mo[  

2 

1.2 

V(x) =
∑ (݊݅. ଶ)ହ݅ݔ
௜ୀଵ

∑ ݊݅ହ
௜ୀଵ

−	 തܺଶ 

          = 	ଶଷଽହହ.଻ହ
଻଴

−	(17.59)ଶ 

   = 32.8169.102 DA 

2.2 

                                  =  5,728   .102 DA 

3.2 

CV	 = 	 ࣌(࢞)
ഥࢄ

   =   ହ.଻ଶ଼
ଵ଻.ହଽ

  = 0.3256 (32.56%) 

35 

3Fisher 

αF	 = ௠య

ఙయ
  =		ିଵଷଵ.଼଺ସ଺

ଵ଼଻.ଽଷହହ଼
  = - 0.7016 
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 

m3=	
∑ (௡௜.(௫௜ି௑ത)య)ఱ
೔సభ

∑ ௡௜ఱ
೔సభ

	= 	ିଽଶଷ଴.ହଶସ଺
଻଴

= -131.8646 

   

0

 

41500 

 x1500 

X=17+ 

14 16 

16-14ai=2ni=10 

15-14ai=1ni= 

=5 

            

1500175= 22. 
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 
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01 

180 

1000  

 

 

 

 

 

 

1  

2 

 

3 32 

4 2458 

5  

6 5% 

 

02 

             

   

  
[15-20[ 15 
[20-30[ 55 
[30-45[ 40 
[45-55[ 35 
[55-60[ 20 
[60-80[ 15 

∑ 180 
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 

1  

2       

 

 

03 

{ݔଵ, ,ଶݔ ,	ଷݔ … ୬}ni xi  ݔ,

ܺ 

 ∑ n௜൫ ௜ܺ − ܺ൯ = 0௡
௜ୀଵ 

 Bرحلة  Aرحلة  فئات الوزن

[18-24[ 8 4 

[24-30[ 10 9 

[30-36[ 6 4 

[36-40[ 4 8 

[40-44[ 2 5 

∑ 30 30 
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 
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 

 

ni 


 Xi 
ni ↗ ai ni/ai ni xi (Xi-ܺ) (Xi-ܺ)2 ni(Xi-ܺ)2 Xi 2 ni Xi2 

[15-20[ 15 17,5 15 5 3 262,5 -21,875 478,52 7177,73 306,25 4593,75 

[20-30[ 55 25 70 10 5,5 1375 -14,375 206,64 11365,23 625,00 34375,00 

[30-45[ 40 37,5 110 15 2,67 1500 -1,875 3,52 140,63 1406,25 56250,00 

[45-55[ 35 50 145 10 3,5 1750 10,625 112,89 3951,17 2500,00 87500,00 

[55-60[ 20 57,5 165 5 4 1150 18,125 328,52 6570,31 3306,25 66125,00 

[60-80[ 15 70 180 20 0,75 1050 30,625 937,89 14068,36 4900,00 73500,00 

∑ 180 - - - - 7087,5     43273,44   322343,75 

 

1  

ܺ = 	
∑ ௡(௜݊௜ݔ)
௜ୀଵ
∑ ݊௜௡
௜ୀଵ

=
7475
200

= 39.375 

39.375  

2 [20-30[ 

 

݋ܯ = ܮ +
݀ଵ

݀ଵ + ݀ଶ
× ܽ௜ 

                      = 20 + (ହ.ହିଷ)
(ହ.ହିଷ)ା(ହ.ହିଶ.଺଻) × 10 

                                                 = 24.687 

24.687 
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 

Rg୑ୣ = 	∑୬౟
ଶ

= 	 ଵ଼଴
ଶ

= 90 

ni ↗ [30-45[ 

 

݁ܯ = ܮ +
ܴ݃ெ௘ − ݊(௜ିଵ)



݊௜
× ܽ௜ 

= 30 +
90 − 70

40
	× 15 

         = 37.5 

37.500      

        ݋ܯ < ݁ܯ < ܺ 

 

3 32000 

 x32000X=+70      

[30-45[ 

45-30ai=15ni=40 

45-32ai=13ni= 

35 
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32000105. 

42400058000 

 Y2400058000 

Y=+75+δ  =33+75+12=120                                                     

 

 [20-30[ 

   30-20ai=10ni=55 

30-24ai=6ni=  

=33 

δ [55-60[ 

  60-55ai=5ni=20 

       58-55ai=3ni=δ  

δ=12 

120. 

5  

V(x) =
∑ ݊௜(ݔ௜ − ଶ௡(ݔ
௜ୀଵ
∑ ݊௜௡
௜ୀଵ

= 	
43273,44

180
= 240,40 

⇒ (௫)ߪ = 	ඥܸ(ݔ) = 	ඥ240,40 = 15,50 



1      
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 

V(x) = 	
∑ ݊௜௡
௜ୀଵ ௜ଶݔ

∑ ݊௜௡
௜ୀଵ

−  ଶݔ

                = ଷଶଶଷସଷ,଻ହ
ଵ଼଴

− (39,375)ଶ 

     = 240,40 

⇒ (௫)ߪ = 15,50 

605 

1.6ࡿഥ࢏ࡿ = ࢏ࢄ.ࢇ	 			↔ 					 ഥࡿ = ഥࢄ.ࢇ 

0.05x୧ 

Si = Xi +0.05x୧= (1+0.05)xi = 1.05 xi 

ഥࡿ  ⇒ =  ഥ = 1.05 x 39.375 = 41,343 .103DAࢄ.ࢇ

2.6V(y)V(࢏࢞.ࢇ) =a2. V(࢞࢏) 

V(y) = V(a.x) = V(1.05.x) = (1.05)2.V(x) 

V(y) =(1.05)2.240.40 =265,041.103 DA 

 

 

 

 

 

 nA nB Xi Xi nA Xi nB 

[18-24[ 8 4 21 168 84 

[24-30[ 10 9 27 270 243 

[30-36[ 6 4 33 198 132 

[36-40[ 4 8 38 152 304 

[40-44[ 2 5 42 84 210 

∑ 30 30 - 872 973 
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11A 

തܺ஺ =	∑ (௡௜.௫௜)ఱ
೔సభ
∑ ௡௜ఱ
೔సభ

 =	଼଻ଶ
ଷ଴

 = 29.06 Kg 

2.1 B 

തܺ஻ =∑ (௡௜.௫௜)ఱ
೔సభ
∑ ௡௜ఱ
೔సభ

 =ଽ଻ଷ
ଷ଴

 =32.43 Kg 

.2 

Xഥ =	∑ (୶ത୧.୬୧)మ
౟సభ
∑ ୬୧మ
౟సభ

 =	(୶തఽ.୬భ)ା(୶തా.୬మ)
୬భା୬మ

 

                                  = (ଷ଴).(ଶଽ.଴଺)ା(ଷ଴).(ଷଶ.ସଷ)
଺଴

  

                = 30.745 Kg 

 

∑ n௜൫ ௜ܺ − ܺ൯ = 0௡
௜ୀଵ 

 

∑ ݊௜൫ ௜ܺ − ܺ൯௡
௜ୀଵ = 	 ∑ ݊௜ݔ௜ − ∑݊௜  ݔ

   = 	 ∑ ݊௜ݔ௜ − ∑݊௜ ቀ
∑௡೔௫೔
∑௡೔

ቁ 

                           = 	 ∑ ݊௜ݔ௜ − ∑݊௜ݔ௜  

   = 0 

 
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



1      

 105 

1 

  700

 

 

1 

4490 

2  

3 50%

 

4  

2 

 

Ci 46-56 56-66 66-76 76-86 86-96 96-106 
ni 03 11 33 36 14 06 

1  

)(30 EMxMx  2   

3 


  2

22

)(
)(

)( x
N
x

N
xx

xV ii 


 തܺ 

عــــر  )دج100(السّ اعات   عــــدد  السّ

20 – 40 

40 – 60 

60– 100 

100 – 130 

130 – 150 

50 

150 

275 

125 

100 
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
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01 

 ni ni ↗ Xi ni xi ai ni*=ni/ai 

[20-40[ 50 50 30 1500 20 2,5 

[40-60[ 150 200 50 7500 20 7,5 

[60-100[ 275 475 80 22000 40 6,88 

[100-130[ 125 600 115 14375 30 4,17 

[130-150[ 100 700 140 14000 20 5,00 

∑ 700      59375     

1 4490 

 44i=244 ∈ [40 − 60[ 

[40 − 60[:		ܽ௜ = 20 → ݊௜ = 150
[40 − 44[:	ܽ௜ = 4 → ݊௜ = ݔ

ൠ ⇒ ݔ =
4 × 150

20
= 30 

 

ܴ݃ସସ = 50 + 30 = 80 

 90i=390 ∈ [60 − 100[ 

[60 − 100[:		ܽ௜ = 40 → ݊௜ = 275
[60 − 90[:	ܽ௜ = 30 → ݊௜ = ݔ

ൠ ⇒ ݔ =
30 × 275

40
= 206.25 

 

ܴ݃ଽ଴ = 50 + 150 + 206.25 = 406.25 

 

ܴ݃[ସସିଽ଴[ = ܴ݃ଽ଴ − ܴ݃ସସ = 406.25 − 80 = 326.25 
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46.60 

2  

തܺ =
∑ ݊௜ݔ௜௡
௜ୀଵ
∑ ݊௜௡
௜ୀଵ

=
59375

700
= 84.82 

3  

Rg୑ୣ = 	∑୬౟
ଶ

= 	 ଻଴଴
ଶ

= 350 

         [60-100[  

 

݁ܯ = ௜ଵܮ +
ܴ݃ெ௘ − ݊(௜ିଵ)



݊௜
× ܽ௜  

 = 60 + ଷହ଴ିଶ଴଴
ଶ଻ହ

× 40 

   = 81.81 

4  

  

            

7.5 [40-60[

          

 

݋ܯ = ௜ଵܮ +
݀ଵ

݀ଵ + ݀ଶ
× ܽ௜ 
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= 40 + (଻.ହିଶ.ହ)
(଻.ହିଶ.ହ)ା(଻.ହି଺.଼଼) × 5 

	= 57.79 

  

 Q3Rg୕ଷ = ଷ∑୬୧
ସ

= ଷ×଻଴଴
ସ

= 525					 

[100-130[ 

ܳଷ = ௜ଵܮ +
ܴ݃ொయ − ݊(௜ିଵ)

↗

݊௜
. ܽ݅ 

                   = 100 + ହଶହିସ଻ହ
ଵଶହ

. 30 

                   = 	112 

02 

 ni ni ↗ Xi ni xi 

[46-56[ 3 3 51 153 

[56-66[ 11 14 61 671 

[66-76[ 33 47 71 2343 

[76-86[ 36 83 81 2916 

[86-96[ 14 97 91 1274 

[96-106[ 6 103 101 606 

∑ 103  - - 7963 

1  

  

  Rg୑ୣ = 	∑୬౟
ଶ

= 	 ଵ଴ଷ
ଶ

= 51.5 
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         [76-86[  

 

݁ܯ = ௜ଵܮ +
ோ௚ಾ೐ି௡(೔షభ)



௡೔
× ܽ௜ 

= 76 +
51.5 − 47

36
× 10 

    = 77.25 

  

    36 

[76-86[  

݋ܯ = ௜ଵܮ +
݀ଵ

݀ଵ + ݀ଶ
× ܽ௜ 

= 40 + (ଷ଺ିଷଷ)
(ଷ଺ିଷଷ)ା(ଷ଺ିଵସ) × 10 

	= 77.2 

2 )(30 EMxMx  

 

തܺ =
∑ ݊௜ݔ௜௡
௜ୀଵ
∑ ݊௜௡
௜ୀଵ

=
7963
103

= 77.31 

 ൫ܺ − ൯݋ܯ = 3 × ൫ܺ − ൯݁ܯ ⇔ ൫ܺ ൯݋ܯ− = 3ܺ −  ݁ܯ3

     ⇔ ݁ܯ3 = 2ܺ +  ݋ܯ

     ⇔ ݁ܯ = ଶ௑ାெ௢
ଷ
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     ⇔ ݁ܯ = ଶ(଻଻.ଷଵ)ା଻଻.ଶ
ଷ

 

     ⇔ ݁ܯ = 77.27 ≈ 77.25 

03 

ܸ(ܠ) = ∑ (௫೔ି௫)మ೙
೔సభ

୒
= ܑܠ∑

૛

ۼ
− ത૛ܠ 

(ݔ)ܸ =
∑ ௜ݔ) − ଶ௡(ݔ
௜ୀଵ

N
=
∑ ௜ଶݔ) − ݔ௜ݔ2 + ଶ)௡ݔ
௜ୀଵ

N
 

                                                 = ∑ ௫೔
మ೙

೔సభ
୒

− ଶ௫ ∑ ௫೔೙
೔సభ
୒

+ ∑ ௫మ೙
೔సభ
୒

 

                               = ∑ ௫೔
మ೙

೔సభ
୒

− ݔݔ2 + ୒௫మ

୒
 

                                                 = 	∑ ௫೔
మ೙

೔సభ
୒

− ଶݔ2 +  ଶݔ

                                                 = ∑ ௫೔
మ೙

೔సభ
୒

−  ଶݔ

 

 

  .تم بحمد االله

 

 


