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1. Standard deviation ≤ Range. i.e., Variance ≤ (Range)2  
2. S.D. of first n natural numbers is 

2n 1
12
 . 

 
 
  
8.1 Range, Variance and Standard Deviation  
 
1. (A)   2. (D)  
3. (C) Range = L – S = 100 – 50 = 50  
4. (B) Least possible value of x  
  = Greatest Value  Range  
  = 35  23  
  = 12  
5. (C) Upper limit of the highest class (L) = 50 
  Lower limit of the lowest class (S) = 10 
  Range = L – S = 50  10 = 40   
6. (A)  7. (B)  

8. (B) x = i i

i

f
f




x
 = 52

10
 = 5.2 

  Variance = 2
i i

1 f ( )
N

 x x  = 35.6
10

 = 3.56 
 
9. (B)  
10. (C) Here, x = 2 + 4 + 6 + 8 +10

5
= 6 

  variance  = 1
n
 (xi  x )2 

        = 1
5

 {(2  6)2 + (4  6)2 + (6  6)2   

+ (8  6)2 + (10  6)2}             

        = 1
5

{16 + 4 + 0 + 4 + 16} 

        = 1
5

{40} = 8 
 
11. (A) Variance of first n natural numbers  

  = 
2n 1
12


 
…[Using Shortcut 2] 

  for n = 20 

  Variance of first 20 natural numbers  = 
220 1

12
  

       = 133
4  

12. (C)  

13. (B) S.D. of 1st n natural numbers =
2n 1
12
  

 …[Using Shortcut 2] 
  For n = 7,  

  Required S.D. =
27 1
12
 = 4 =  2 

 

14. (A) S.D. =  
n

22
i

i 1

1
n 

 
 

 
 x x  

   =   21 619 (9)
7

  

   = 619 567
7
   

   = 52
7   

15. (C) S.D. is independent of change of origin.  
16. (B) Here, x = 10 
  Let y = 5x + 50 
  y  = 5x 
    = 5(10) 
    = 50  

17. (C)  =  
2

2i

n
x

x  

  4 = 
2

i 2(50)
100

x
   

  16 = 
2

i

100
x – 2500  2

ix = 251600 
 
18. (D) If X and Y are two variables such that  

  Y = X
a

 (a  0), then y = 1
a
x 

  Here, x = 8 

  S.D. of the new observations = 8
2

= 4 

Measures of Dispersion 
Chapter 
8 

Shortcuts 

Classical Thinking 
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19. (B) 2 3 a 11
4

  
x = 16 a

4
  

  Now,  

  2 = 21 ( )
N
 x x  

  (3.5)2 =  2 24 9 a 121 16 a
4 4

      
 

 

   49
4

=
2 2134 a 256 32a a

4 16
  

   

   3a2  32a + 84 = 0 
 
20.  (D) We know that (ax + b) = |a| ((x)) 
  So (1 – 4x) = |– 4| (x) = 4  2.6 = 10.4 
 
21. (B) As S.D. is independent of change of origin. 

S.D. of y1  3, y2  3, …, yn  3 is also 6.  
  So, their variance is 36. 
 
8.2  Standard Deviation for Combined data, 

Coefficient of variation  
 
1. (B) Here, 2

1 = 4, 2
2  = 5, 1X = 2, 2X  = 4  

  and n1 = n2 = 5 

  X = 211 2

1 2

n X n X
n n



 = 3 

  d1 = 1X  X = 2  3 = 1,  
  d2 = 2X   X  = 4  3 = 1  
  Let 2 be the combined variance. Then, 

  2 =    2 2 2 2
1 1 1 2 2 2

1 2

n d n d
n n

    


 

   = (4 1) (5 1) 11
2 2

  
  

 
2. (D) C.V.  = S.D.

Mean
  100 = 19.76

35.16
 100 

 
3. (A) We have, C.V.  = 50 and S.D. = 20 

  C.V.  = S.D.
| Mean |

 100 

   50 = 20
| Mean |

 100 

  |Mean| = 20
50

 100 

  Mean = 40 
 
4. (C) Coefficient of variation = 100


x

 

  60 = 21 100
x

 

   35x   
5.  (B) Coefficient of variation = 100


x

 

   7.2 = 3.24 100
x

 

   x = 3.24 100
7.2

 = 25 
 
6. (D) 

x
 100 = 16 and x  = 25  

    = 4  
   2 = 16  
7. (C) x = 530

10
= 53, i x  = 530,  2

i  x x = 70 

  S.D. =  =  2

i

n
 x x = 70

10
= 7 = 2.64 

  C.V. = 
x

  100 = 2.64
53

 100 = 4.98 
 
8. (C) Coefficient of variation = S.D. 100

Mean
  

   45 = 100
12

   

     = 45 12 540
100 100


 = 5.4 
 
9. (C) S.D. () = 250

10
= 25 = 5 

  Hence, coefficient of variation = 100
mean


  

     = 5 100
50

 = 10 

 
 
 
8.1  Range, Variance and Standard Deviation  
 

1. (D) Variance = 
2

i

n
 x   2( )x  

  =  2 2 22 4 .... 100
50

  
  

22 4 .... 100
50

   
 
 

 

  = 
2 2 2

24(1 2 .... 50 ) (51)
50

  
  

  = 4 250 51 101 (51)
50 6

  
     

  
= 3434  2601 = 833 

 
2. (C) Here,  
  N = fi = 12, fixi = 132, fi x 2

i =1692 

  V(X)  = 1692
12

 
2132

12
 
 
 

= 141  121 = 20 
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3. (D) Since, root mean square ≥ A.M. 

  

n
2
1

i 1

n

 x

≥ 

n

i
i 1

n

 x

 

   400
n

≥ 5  

   400
n

≥ 25   n ≤ 16 
 
4. (A) It is given that each of the two populations has 
  100 observations which are 100 consecutive 

integers. So, sum of the squares of deviations 
  from their respective means are same. 

  VA = VB  A

B

V
V

= 1 

5.  (C) Let the unknown numbers be x and y. 
  Mean = 8 

   2 4 10 12 14 8
7

x y     
   

   x + y = 14   …(i) 
  Variance = 16 

   
2 2 2 2 2 2 22 4 10 12 14

7
x y        

   – (mean)2 = 16 
   460 + x2 + y2 = 7[16 + (8)2] 
   460 + x2 + y2 = 560 
   x2 + y2 = 100  …(ii) 
  Solving (i) and (ii), we get 
  x = 6 , y = 8  or   x = 8 , y = 6 
  Product = 48  
6. (C) Since, mean = 6 

  a b 8 5 10
5

    = 6  

   a + b = 7  
   (a  6) = (1  b)  ….(i) 

  6.80 = 
 2

i

n

 x x
 

   6.80 = 
2 2(a 6) (b 6) 4 1 16

5
       

   34 = (a  6)2 + (b  6)2 + 21 
   (a  6)2 + (b  6)2 = 13 
   (1  b)2 + (b  6)2 = 13 ….[From (i)] 
   b2  2b + 1 + b2  12b + 36 = 13 
   2b2  14b + 24 = 0  
   b2  7b + 12 = 0  
   b = 3, 4 
  b = 3  a = 4 and  
  b = 4   a = 3  
7. (D) Using Shortcut 1, we get 
  Var(X)  (Range)2 
  i.e., Var (x)  (b  a)2  

8. (B) Corrected 2 x  = 2830  202 + 302 = 3330 

  Corrected   x   = 170  20 + 30 = 180 

  Corrected Variance = 
23330 180

15 15
  
 

 

      = 78 
 
9. (C) Mean 31 32 33 .... 47

17
   

x  

     =
17 (31 47)
2

17

  
 
 
 

     n n
n.... S (a t )
2

    
  

   x = 39 
  Now,  

  2 = 21 ( )
N
 x x  

   = 2 2 21 (31 39) (32 39) .... (47 39)
17

         

   = 2 2 2 2 2 2 21 8 7 6 .... 1 0 1 2 ... 8
17

            

   = 2 2 2 22 1 2 3 .... 8
17

       

   = 2 1 (8)(8 1)(2 8 1)
17 6

     
 

                              
n

2

1

1.... n(n 1)(2n 1)
6

 
   

 

x

x  

   = 24 
  S.D. =  = 24 = 2 6  
 
10. (B) Corrected   x = 40  200  50 + 40 = 7990 

  Corrected = x  = 7990
200

 = 39.95 

  Incorrect  x2  = n [2 + 2x ]  
    = 200 [152 + 402]  
    = 365000  
  Corrected  x2  = 365000  2500 + 1600  
    = 364100 

  Corrected  =  2364100 39.95
200

  = 14.98 
 
11. (B) Let x1, x2, ...., x30 be actual weights of  

30 fishes and y1, y2, ...., y30 be the weights of 
fishes taken from misaligned increasing scale. 
Then, 

  yi = xi + 2; i = 1,2,....,30 
   Y X 2  and Y = X 

 ...[ Standard deviation is independent  
of change of origin] 

   30 = X 2 and Y = 2 
   X 28  and Y = 2 
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12. (C)   
Class fi xi 

di = xi  A, 
A = 25 fidi fidi

2 

0-10 1 5 – 20 – 20 400 
10-20 3 15 – 10  30 300 
20-30 4 25 0 0 0 
30-40 2 35 10 20 200 
Total 10    30 900 

  

  2  =
2

i i

i

f d
f





2

i i

i

f d
f

 
  

= 900
10


230

10
 

 
 

   

      2  = 90  9 = 81  
    = 9  
13. (C) Let a, a, ...n times and – a, – a, – a, – a, ... n 

times i.e., mean = 0  and   

  S.D.
2 2n(a 0) n( a 0)

2n
   

  

  
2 2na na2
2n


 = 2a a   

  Hence, | a | 2 . 
 
8.2  Standard Deviation  for Combined  data, 

Coefficient of variation  
 
1. (C) Here, x = 13, y = 17, x = 3 , y = 2, nx = 20,  

ny = 30 

  Combined mean  cx  = 
n n

n n
x y

x y

x y


   

        =    20 13 30 17
20 30



  

        = 15.4 
  Now, dx = x – cx = 13 – 15.4 = – 2.4 
  dy = y – cx = 17 – 15.4 = 1.6 
   Combined standard deviation (c)  

  =    2 2 2 2n d n d
n + n

x x x y y y

x y

    
  

  = 
   22 2 220 3 2.4 30 2 1.6

20 30

     


  

  = 3.14   
2. (A) Let n1 = 60, n2 = 120, 1x = 35.4,  2x = 30.9,  

 1 = 4, 2 = 5 

  Combined mean  cx  = 1 1 2 2

1 2

n +n
n +n
x x

  

      = 60 35.4 120 30.9
60 120

  


   

      = 2124 3708
180
    

      = 5832
180

 = 32.4 

  Now, d1 = 1x   cx  = 35.4  32.4 = 3 
  d2 = 2x   cx = 30.9  32.4 = 1.5 
  Combined standard deviation (c)   

  =    2 2 2 2
1 1 1 2 2 2

1 2

n σ + d + n σ + d
n + n

  

  = 
   22 2 260 4 3 120 5 1.5

60 120

     


  

  = 4770
180

  

  = 26.5 = 5.15  
3. (B) Here, 

 
n n n n

2 2
i i i i

i = 1 i = 1 i =1 i =1
= 30, =40, = 220, =340   x y x y  

  x = i

n
 x = 30

5
 = 6,  

  y = i

n
 y = 40

5
 = 8 

  Combined mean  cx  = 
n n

n n
x y

x y

x y


  

      =    5 6 5 8
5 5



 = 7 

  Now, dx = x – cx = 6 – 7 = – 1 
  dy = y – cx = 8  7 = 1 

  x
2 =  22

i
1
n

 x x
 
= 1

5
(220)  (6)2  

     = 44  36 = 8 

  y
2 =  22

i
1
n

 y y = 1
5

(340)  (8)2 = 68  64  

       = 4 
   Combined standard deviation (c)  

  =    2 2 2 2n d n d
n + n

    x x x y y y

x y

  

  = 
   2 25 8 1 5 4 1

5 5

         


  

  = 70
10

 

  = 7  = 2.65  
4. (A) Let n1 and n2 be the number of boys and girls 

respectively. 
  Let n = 200, cx = 65, 1x = 70, 2x  = 62, 1 = 8,  

 2 = 10 
  Here, n1 + n2 = n 
  n1 + n2 = 200  …(i) 

  Combined mean ( cx ) = 1 1 2 2

1 2

n n
n n



x x  

  65 =    1 2n 70 n 62
200
   …[From (i)] 
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  70n1 + 62n2 = 13000 
  35n1 + 31n2 = 6500  …(ii) 
  Solving (i) and (ii), we get 
  n1 = 75, n2 = 125 
  Number of boys = 75 
  d1 = 1x   cx = 70  65 = 5 
  d2 = 2x   cx = 62  65 = 3 
  Combined S.D. (c)  

  =    2 2 2 2
1 1 1 2 2 2

1 2

n d n d
n n

    


 

  =    75 64 25 125 100 9
200

    

  = 6675 13625
200
  

  = 20300
200

= 101.5  = 10.07 
 
5. (B) Here, x   = 75 78 80 86 91 88 83

7
       

     = 581
7

= 83  

   xi = 581,   (xi  x )2 = 196 

  S.D. =  =  2

i

1
n

 x x =  1
196

7
 = 5.29  

  C.V. = 
| x |

  100 = 5.29
83

  100 = 6.37 
 
6. (C) Here,  fi = 50,  fi xi = 3130,  
   fi (xi  x )2 = 106 

  x  = i i

i

f
f




x = 3130
50

= 62.6  

   =  2

i i

1
f

N
 x x = 06

50
  = 1.46 

  Now, Variance = 2 = 2.12 

  C.V. = 
x
 100 = 2.33 

7. (B) C.V. = 
x
 100 

  When C.V. = 55,  = 22 

  55 = 
1

22 100
x

  

   1x = 22
55

  100 = 40 

  For C.V.= 65,  = 39 

  2x = 39
65

 100 = 60 

  Means are 40, 60.  
8. (C) C.V. of A = A 100


x

 

  4 = A 100


x
  

    A = 4
100

x  …(i) 

  and C.V. of B = B 100


x
     

  2 = B 100


x
 

   B = 2
100

x  …(ii) 

  From (i) and (ii),  
  A = 2B 

 
 
 
1. (A) Note that: Required variance = Variance of 

first 10 natural numbers 
…[ Variance is independent of  

change of origin] 

  = 
210 1
12
  …[Using Shortcut 2] 

  = 8.25 
 
2. (A) Mean = 2 3 11

4
x   = 16

4
x  

  Variance =  2

i
1
n

x x  

   49
4

 = 
2 2

1 16 162 3
4 4 4

x x                
      

 

2 2
16 1611

4 4
x xx

                  
        

 

           49
4

= 1
4

   2 28 4
16 16

x x  


  
   2 228 3 16

16 16
x x  

  


 

  784 = (x2 + 16x + 64) + (x2 + 8x + 16) 
 + (784 – 56x + x2) + (9x2 – 96x + 256) 

   12x2 – 128x + 336 = 0 
   3x2 – 32x + 84 = 0 

   x = 6 or x = 14
3   

3. (C) Co-efficient of variation = S.D.
Mean

 100 

  C.V. of Physics = 3
20

 100 = 15 

  C.V. of Chemistry = 2
25

 100 = 8 

MHT-CET Previous Years’ Questions 
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  C.V. of Mathematics = 4
23

 100 = 17.39 

  C.V. of Biology = 5
27

 100 = 18.52 

  Biology shows the highest variability in 
marks.  

4. (D) i 528X 33
N 16

x
    

   2

i 9158x x   

  Variance =  2

i
1
N

x x  

    = 9158
16

= 572.375 
 
5. (D) C.V. = S.D

Mean
  100 

    = 12
72

  100 = 16.67% 
 
6. (B) Co-efficient of variation = S.D.

Mean
 100 

  C.V. of A = 12 100
80

  = 15 

  C.V. of B = 6 100
75

  = 8 

  C.V. of C = 8 100
70

  = 11.43 

  C.V. of D = 10 100
72

  = 13.89 

  C.V. is the least for division B.  

7. (A) S.D. =  22
i

i = 1

1
n

x x   
 
  

    = 23050 6
50

 = 5 
 
8. (A) First 10 multiples of 3 are 3, 6, 9, 12, 15, 18, 

21, 24, 27, 30. 

  Variance =    22
i

1
n

x x  

     =  2 2 2 21 3 1 2 ... 10
10

       

–  
21 3 1 2 ... 10

10
       

 

     = 1
10

  3465 – (16.5)2 

     = 74.25  
9. (D) Using Shortcut 2, we get 

  2 = 
2n 1
12
  

   n = 7 

10. (B) Here, ∑fi = 20, ∑fixi = 141, ∑fi xi
2 = 1051 

  Var(X)  =  
2

2i i

i

f
f
x

x


 

      = 
21051 141

20 20
   
 

 

      = 52.55 – 49.70 
      = 2.85  
11. (C) Here, ∑fi  = (x + 1)2 + 2x – 5 + x2 – 3x + x 
     = 2x2 + 2x – 4 
  ∑fixi = 2(x + 1)2 + 3(2x – 5) + 5(x2 – 3x) + 7x 
    = 7x2 + 2x – 13 
  N = 20 …[Given] 
   ∑fi = 20 
   2x2 + 2x – 4 = 20 
   x = –4, 3 
   x = 3 …[ x  N] 

  Now mean  x  = i if
N

x   

     =    27 3 2 3 13
20
    

     = 2.8  

12. (A) Variance = 
2

21
N N

x
x

 
   
 

  

     = 
218000 960

60 60
   
 

 

     = 44  

13. (C) Var(X)  = 
2

i2
i

1
N N

x
x

 
   
 

  

     = 
216.9 12

10 10
   
 

 = 0.25 

  S.D. = 0.25  = 0.5  
14. (B) Mean  x  = i

50
x

 

  
 16 =

 
i

50
x

 
 ix  = 800 

  Standard Deviation =   
2

2i

50
x

x  

   16 =  
2

2i 16
50

x
  

   2
ix = (162 + 162) 50   2

ix = 25600 

  Now, required mean =  2
i 5

50
x   

  = 
2
i i25 50 10

50
x x   

 

  
= 25600 1250 8000

50
 

 

  
= 377 
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15. (D) Variance remains the same i.e., 6 

  Mean  x  = Sum of observations
15

 

   10 = Sum of observations
15

 

   Sum of observations = 150 
  Now, each observation is increased by 8. 

  New mean =  150 8 15
15
 = 18 

  
16. (C) Mean = 5    …[Given] 

  Mean = 

n

i
i = 1

n

x
 

   5 = 3 5 7 a + b
5

    

   a + b = 10   …(i) 
  S.D. = 2       …[Given] 

  S.D. =  
2

2i

n
x

x  

   (2)2 =  
2 2 2 2 2

23 5 7 a b 5
5

   
  

   4 = 
2 283 a b

5
  – 25 

   a2 + b2 = 62   …(ii) 
  Now, (i)  a + b = 10 
  Squaring both sides, we get 
  (a + b)2 = 100 
  a2 + 2ab + b2 = 100 
  38 = 2ab    …[From (ii)] 
  ab = 19 
  Note that the required quadratic equation is 

expressed as 
  x2 – (a + b)x + ab = 0 
  x2 – 10x + 19 = 0 
 
17. (D)  When each item of a data is multiplied by , 
  variance is multiplied by 2. 
  New variance = 32  16 
     = 9  16  
     = 144 
 
18. (C) Given that n = 50, x = 16 and x

2 = 256 

  x
2 =  

50 22
i

i = 1

1
n

x x   
 
  

  256 = 
50

2
i

i = 1

1 256
50

x   
 
  

  
50

2
i

i = 1

1
50

x 
 
 
  = 512 

  
50

2
i

i = 1
x = 25600  …(i) 

  Now  
50

2
i

i = 1
5x 

 

  
= 

50
2
i

i = 1
x + 25  50 – 10

50

i
i = 1

x  

  = 25600 + 1250 – 8000  
…[From (i) and (ii)] 

  = 18850 

  Required Mean = 
 

50
2

i
i = 1

5

50

x 
 = 18850

50
 = 377 

 
19. (B) Variance = 

n
2 2
i

i = 1

1
n

 x x  

  Here, n = 4 and variance = 5 

  5 = 1
4

[(–1)2 + (0)2 + (1)2 + k2]  

– 
21 0 1 k

4
    

 
 

 

  5 = 
2 22 k k

4 16


  

  80 = 8 + 4k2 – k2 
  3k2 = 72 
  k2 = 24 
  k = 2 6   …[ k > 0] 
 
20.  (A)  Note that standard derivation is independent 

of change of origin. 
  S.D. of xi = S.D. of (xi – 2) 
  S.D. of (xi – 2)  

  =     2
20

2 i
i

i = 1

21 2
n n

x
x

 
   

  

  

  =  2100 1
20

  

  = 2 
   Requird S.D. = 2  
21. (D) 2 = 1

2n
[12 + 22 + 32 + … + (2n)2]   

 – 
21 2 3 ... 2n

2n
    

 
 

   

    =      2
2n 2n 1 4n 1 2n 2n 11 1

2n 6 2n 2
      

    
   

 

    =    22n 1 4n 1 2n 1
6 2

     
 

 

    = 2n 1 4n 1 2n 1
2 3 2
    

 
 

    = 2n 1 2n 1
2 6
  

 
 

= 
24n 1

12
  

 
22. (D) When each term of a data is multiplied by , 

variance is multiplied by 2. 
  New variance = 22 5 = 20 
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1. (D) When each item of a data is multiplied by , 

variance is multiplied by 2. 
  Hence, new variance = 52  9 = 225 
 
2. (C) S. D. of first n natural numbers 

  
2

21
n n

    
 

xx              …
n
   

 xx  

  
2n(n 1)(2n 1) n(n 1)

6n 2n
       

 

  
2(n 1)(2n 1) n 1

6 2
     

 
 

  n 1 2n 1 n 1
2 3 2
     

 
 

  n 1 4n 2 3n 3
2 6
      

 
 

  
2n 1
12



  

3. (B) Let y = a b
c
x  i.e.,  y = a

c
x + b

c
 

  i.e., y = Ax + B, where A = a
c

, B = b
c

 

  y  = A x + B 
  y  y = A(x  x )  
   (y  y )2 = A2 (x  x )2    
   (y  y )2 = A2 (x  x )2       

   2 2 2n. A .n  y x   2 2 2A  y x  

   | A |  y x   

   a
c

  y x  

  Thus, new S.D. a
c

 
  

4. (D) 
18

j
j 1

( 8) 9


  x   
18

j
j 1

153


 x  

  and 
18

2
j

j 1
( 8) 45



  x   

   
18

2
j j

j 1
( 16 64) 45



   x x   

   
18 18

2
j j

j 1 j 1
45 64 18 16

 

    x x  

    = 45 – 1152 + 2448  
    = 1341 

  Standard deviation  = 
22

j j

n n
  

  
 

x x
 

     = 
21341 153

18 18
   
   

     
= 74.5 72.25  

   = 1.5  
5. (D)   
6. (C) Let the two unknown items be x and y, then 
  Mean = 4  

   1+ 2 + 6 + +
5

x y = 4 

   x + y = 11   ...(i)  
  and variance = 5. 2 

   
2 2 2 2 21 2 6

5
   x y  (mean)2 = 5.2 

   41 + x2 + y2 = 5 [5.2 + (4)2]      
   41 + x2 + y2 = 106    
   x2 + y2 = 65     ...(ii) 
  Solving (i) and (ii) for x and y, we get 
  x = 4, y = 7 or x = 7, y = 4  
7. (B) Here n1 = 5, 1 8x ,  2

1 18  , n2 = 3 
  2 8x , 2

2 24    

  x combined mean 5 8 3 8 64 8
5 3 8

  
  


  

  Combined variance
2 2 2 2

1 1 1 2 2 2

1 2

n ( d ) n ( d )
n n

    



, 

  where 1 1d  x x , 2 2d  x x  
  Now, d1 = 8  8; d2 = 8  8 = 0 

  Combined variance = 5(18) 3(24)
5 3



      

     = 90 72
8
     

     = 162
8

  

     = 20.25 
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