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   𝐸𝑥𝑎𝑚𝑝𝑙𝑒(5) : 𝑙𝑒𝑡 

𝑓(𝑥1, 𝑥2) = {
4𝑥1𝑥20 < 𝑥1 < 1
0 < 𝑥2 < 1
0𝑜.𝑤

 

𝑏𝑒𝑡ℎ𝑒𝑗. 𝑝. 𝑑. 𝑓𝑜𝑓𝑥1&𝑥2. 

𝐹𝑖𝑛𝑑: 

1)𝑝(0 < 𝑥1 <
1

2
,
1

4
< 𝑥2 < 1) 

2)𝑝(𝑥1 = 𝑥2) 

3)𝑝(𝑥1 < 𝑥2) 

4)𝑝(𝑥1 ≤ 𝑥2) 

     𝐸𝑥𝑎𝑚𝑝𝑙𝑒(6) : 𝑙𝑒𝑡𝑡ℎ𝑒𝑝𝑟𝑜. 𝑠𝑒𝑡𝑓𝑢𝑛. 𝑝(𝐴)𝑜𝑓𝑡𝑤𝑜𝑟. 𝑣 ,𝑠𝑥&𝑦𝑏𝑒. 

𝑝(𝐴) =∑∑𝑓(𝑥, 𝑦), 𝑤ℎ𝑒𝑟𝑒𝑓(𝑥, 𝑦) =
1

52
, (𝑥, 𝑦)

𝐴

∈ 𝐴 

𝐴 = {(𝑥, 𝑦); (𝑥, 𝑦) = (0,1), (0,2),… , (0,13), (1,1), … , (1,13),… , (3,1),… , (3,13)} 

𝑐𝑜𝑚𝑝𝑢𝑡𝑒𝑝(𝐴) = 𝑝[(𝑥, 𝑦) ∈ 𝐴] 

𝑎)𝑤ℎ𝑒𝑛𝐴 = {(𝑥, 𝑦); (𝑥, 𝑦) = (0,4), (1,3), (2,2)} 

𝑏)𝑤ℎ𝑒𝑛𝐴 = {(𝑥, 𝑦); 𝑥 + 𝑦 = 4, (𝑥, 𝑦) ∈ 𝐴} 

 
      

 

 

 

 

                                                                                                                    

 

(14) : & . . . ;

0 4 , 1 5
( , ) 96

0 .

: ( ) , ( )

Example IF x y having the j p d f as

xy
x y

f x y

o w

Find f y f x


   

= 


Exer. (1) 

 

Exer. (2) 

Exer. (3) 
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𝐸𝑥𝑎𝑚𝑝𝑙𝑒(18) : 𝑙𝑒𝑡 

𝑓(𝑥, 𝑦) = {
2𝑥0 < 𝑥 < 1,0 < 𝑦 < 1
0𝑜.𝑤

 

𝐶𝑜𝑚𝑝𝑢𝑡𝑒: 𝐸(𝑥 + 𝑦)𝐸(𝑥 + 𝑦)2 − [𝐸(𝑥 + 𝑦)]2 

 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(19) : 𝑙𝑒𝑡 

𝑓(𝑥, 𝑦) = 20 < 𝑥 < 𝑦, 0 < 𝑦 < 1 

= 0𝑜.𝑤 

𝐹𝑖𝑛𝑑: 1)𝐸𝑥2)𝐸𝑦3)𝐸𝑥𝑦 

  

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(24) : 𝑙𝑒𝑡𝑡ℎ𝑒𝑗. 𝑝. 𝑑. 𝑓𝑜𝑓𝑥&𝑦 

𝑓(𝑥, 𝑦) = {
1

4
(𝑥, 𝑦) = (0,0), (1,1), (1,−1), (2,0)

0𝑜. 𝑤

 

𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒 𝑐𝑜𝑣( 𝑥, 𝑦)𝑎𝑛𝑑𝜌𝑥𝑦 . 

 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(25) : 𝑙𝑒𝑡𝑥&𝑦ℎ𝑎𝑣𝑒𝑡ℎ𝑒𝑗. 𝑝. 𝑑. 𝑓𝑑𝑖𝑠𝑐𝑟𝑒𝑡𝑒 

(𝑥, 𝑦)𝑓(𝑥, 𝑦) 

(0,0)(1,6) 

(1,0)(2,6) 

(1,1)(2,6) 

(2,1)(1,6) 

(15) : . . . & :

0 , 0
( , )

0 .

: 1) ( ) , 2) ( ) 3)

x y

Example let the j p d f of x y be

e x y
f x y

o w

Find E x E y Exy

− −      
= 


Exer. (4) 

Exer. (5) 

Exer. (6) 

Exer. (7) 

Exer. (8) 
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0𝑜.𝑤 

𝐹𝑖𝑛𝑑𝑜𝑟𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑡ℎ𝑒𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛𝑜𝑓𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡𝑏𝑒𝑡𝑤𝑒𝑒𝑛𝑥&𝑦 

 

 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(26) : 𝑙𝑒𝑡𝑥&𝑦𝑎𝑟𝑒𝑡𝑤𝑜𝑟. 𝑣 ,𝑠ℎ𝑎𝑣𝑒𝑡ℎ𝑒𝑗. 𝑝. 𝑑. 𝑓 

𝑓(𝑥, 𝑦) = {
1

3
(𝑥, 𝑦) = (0,0), (1,1), (2,2)

0𝑜. 𝑤

 

𝑐𝑜𝑚𝑝𝑢𝑡𝑒𝑡ℎ𝑒𝑐𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛𝑜𝑓𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡𝑏𝑒𝑡𝑤𝑒𝑒𝑛𝑥&𝑦. 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(27) : 𝑙𝑒𝑡 

𝑓(𝑥, 𝑦) =
1

3
(𝑥, 𝑦) = (0,0), (1,1), (2,0) 

= 0𝑜. 𝑤 

𝐹𝑖𝑛𝑑: 𝜌𝑥𝑦 . 

 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(28) : 𝑙𝑒𝑡 

𝑓(𝑥, 𝑦) =
1

3
(𝑥, 𝑦) = (0,2), (1,1), (2,0) 

= 0𝑜. 𝑤 

𝐹𝑖𝑛𝑑: 𝜌𝑥𝑦 . 

 

 

 

 

 

 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(36) : 𝑙𝑒𝑡𝑥&𝑦𝑏𝑒𝑡𝑤𝑜𝑟. 𝑣 ,𝑠𝑤𝑖𝑡ℎ𝑗. 𝑝. 𝑑. 𝑓 

𝑝(𝑥, 𝑦) = {
1

16
𝑥, 𝑦 = 1,2,3,4

0𝑜. 𝑤

 

𝑠ℎ𝑜𝑤𝑡ℎ𝑎𝑡𝑥&𝑦𝑎𝑟𝑒𝑠𝑡𝑜𝑐ℎ. 𝑖𝑛𝑑𝑒𝑝. 

(29) : & . . . ;

0
( , )

0 .

: , ,

y

xy

Example let x y have the following j p d f

e x y
f x y

o w

Find Ex Ey 

−    
= 


Exer. (9) 

Exer. (10) 

Exer. (11) 

Exer. (12) 

Exer. (13) 
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𝐸𝑥𝑎𝑚𝑝𝑙𝑒(43) : 𝑙𝑒𝑡 

𝑓(𝑥, 𝑦) = 2𝑒−𝑥−𝑦0 < 𝑥 < 𝑦, 0 < 𝑦 < ∞ 

= 0𝑜.𝑤 

𝑠ℎ𝑜𝑤𝑡ℎ𝑎𝑡𝑥&𝑦𝑎𝑟𝑒𝑟. 𝑣 ,𝑠𝑖𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡𝑜𝑟𝑛𝑜𝑡. 

 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(44) : 𝑙𝑒𝑡 

𝑓(𝑥1, 𝑥2, 𝑥3) = {
1

4
(𝑥1, 𝑥2, 𝑥3) = (0,0,0), (1,0,0), (0,1,0), (0,0,1), (1,1,1)

0𝑜.𝑤

 

𝑙𝑒𝑡𝑓𝑖𝑗(𝑥𝑖 , 𝑥𝑗) =
1

4
(𝑥𝑖 , 𝑥𝑗) = [(0,0), (1,0), (0,1), (1,1)] 

𝑓𝑖(𝑥𝑖) =
1

2
𝑥𝑖 = 0,1𝑖 ≠ 𝑗 

𝑠ℎ𝑜𝑤𝑡ℎ𝑎𝑡𝑡ℎ𝑒𝑟. 𝑣 ,𝑠𝑎𝑟𝑒𝑖𝑛𝑑𝑒𝑝.  

 

 

 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(46) : 𝐿𝑒𝑡 

𝑓(𝑥1/𝑥2) = 𝐶1
𝑥1

𝑥2
2 0

< 𝑥1 < 𝑥2

< 1 

= 0𝑜. 𝑤 

And 𝑓(𝑥2) = 𝐶2𝑥2
40 <

𝑥2 < 1 

Find 

1. the value of 𝐶1&𝐶2 

2. 𝑓(𝑥1, 𝑥2) 

3. 𝑝(
1

4
< 𝑥1 <

1

2
/𝑥2 =

5

8
) 

4. 𝑝𝑟(
1

4
< 𝑥1 <

1

2
) 

𝑝𝑟(
1

4
< 𝑥2 <

1

2
)        

,(45) : & . , . . .

1
(0,0) , (2,1)

18

3
(0,1) , (1,1)

18

4
( , ) (1,0)

18

6
(2,0)

18

0 .

1) & .

2) .xy

Example let x y be two r v s haning j p d f

p x y

o w

Are x y are indep

Find 









= 







Exer. (15) 

Exer. (16) 

Exer. (17) 

Exer. (18) 
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𝐸𝑥𝑎𝑚𝑝𝑙𝑒(51) :let x& y betwo 𝑟. 𝑣′𝑠𝑤𝑖𝑡ℎ 

𝑓(𝑥/𝑦) =
2𝑥 + 4𝑦

1 + 4𝑦
0 < 𝑥 < 1 

0 < 𝑦 < 1 

𝑎𝑛𝑑𝑓(𝑦) =
1

2
(1 + 4𝑦)0 < 𝑦 < 1  

Find 

1. j. p. d.f of x& y 

2. show that f(x/y) is       

 

3. 𝐸𝑥𝑎𝑚𝑝𝑙𝑒(52) :let x& y having the following j. 𝑝. 𝑑. 𝑓 

     f(x,y)=x+y       0<x<1      0<y<1 

1. marginal p.d.f of x. 

2. marginal p.d.f of y 

3. conditional p.d.f of (y/x) 

4. 𝑓(𝑦/𝑥 =
1

2
) 

5. x& y are stoc .indep? 

 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(53) :let x& y having the following j. 𝑝.𝑚. 𝑓 

𝑝(𝑥, 𝑦) =

{
 
 

 
 
1
12⁄ (1,2)(3,2)

2
12(2,2)(3,3)(1,3)⁄

4
12⁄ (2,4)

 Find  

 

 

1. J. c. d. f 

2.  p(x=2/y=3) 

3. p(y/x=2)        

 

Exer. (19) 

Exer. (20) 

Exer. (21) 

Exer. (22) 
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𝐸𝑥𝑎𝑚𝑝𝑙𝑒(54) :let x& y having the following j. 𝑝. 𝑑. 𝑓 

𝑓(𝑥, 𝑦) =
𝑒−2

𝑥! (𝑦 − 𝑥)!
𝑥 = 0,1, . . . , 𝑦𝑦 = 0,1, . . . . . 

= 𝑜𝑜.𝑤 

Find : 

1. 𝑡ℎ𝑒𝑚. 𝑔. 𝑓𝑀𝑥𝑦(𝑡1, 𝑡2)𝑜𝑓𝑡ℎ𝑒𝑗. 𝑑𝑖𝑠𝑡. 

2. compute the mean & variance , and the corr. Coff. x&y 

3. determine the conditional p.d.f of (x/y). 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(60) :let f(x,y)=2     0<x<y<1 

                =0         o.w 

Find   1.E(x/y) 

     2.E(y/x) 

     3.v(x/y) 

   4.v(y/x) 

 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(11) : 𝑙𝑒𝑡𝑡ℎ𝑒𝑗. 𝑝. 𝑑. 𝑓𝑜𝑓𝑥&𝑦𝑏𝑒: 

𝑝(𝑥, 𝑦) = {

𝑥𝑦2

30
𝑥 = 1,2,3

𝑦 = 1,2
0𝑜.𝑤

 

𝐹𝑖𝑛𝑑: 𝑓(𝑥), 𝑓(𝑦)? 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(12) : 𝑙𝑒𝑡𝑥&𝑦𝑎𝑟𝑒𝑡𝑤𝑜𝑟. 𝑣 ,𝑠𝑤𝑖𝑡ℎ: 

𝑓(𝑥1, 𝑥2) = {
𝑒−(𝑥+𝑦)0 < 𝑥 < ∞, 0 < 𝑦 < ∞

0𝑜.𝑤
 

𝐹𝑖𝑛𝑑: 

1)𝑇ℎ𝑒𝑚𝑎𝑟𝑔 𝑖 𝑛𝑎𝑙𝑝. 𝑑. 𝑓𝑜𝑓𝑥. 

2)𝑇ℎ𝑒𝑚𝑎𝑟𝑔 𝑖 𝑛𝑎𝑙𝑝. 𝑑. 𝑓𝑜𝑓𝑦. 

3)𝑇ℎ𝑒𝑚𝑎𝑟𝑔 𝑖 𝑛𝑎𝑙𝑐. 𝑑. 𝑓𝑜𝑓𝑥. 

4)𝑇ℎ𝑒𝑚𝑎𝑟𝑔 𝑖 𝑛𝑎𝑙𝑐. 𝑑. 𝑓𝑜𝑓𝑦. 

5)𝑠ℎ𝑜𝑤𝑡ℎ𝑎𝑡𝑓(𝑥, 𝑦)𝑖𝑠𝑎𝑗. 𝑝. 𝑑. 𝑓𝑜𝑓𝑥&𝑦. 

 

Exer. (23) 

Exer. (24) 

Exer. (25) 
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𝐸𝑥𝑎𝑚𝑝𝑙𝑒(2) :- Let x~ D.U(7) 

                     Find 

                           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(10) : 𝐼𝑓ℎ𝑎𝑠𝑎𝑀𝑥(𝑡) = (
1

3
+
2

3
𝑒𝑡)5 

𝐹𝑖𝑛𝑑; 
1)𝑡ℎ𝑒𝑝. 𝑑. 𝑓𝑜𝑓𝑋2)𝑀𝑒𝑎𝑛3)𝑉(𝑥)4)𝑃𝑟(𝑀 − 2𝜎 < 𝑋 < 𝑀 + 2𝜎) 

 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(11) : 𝑙𝑒𝑡𝑋𝑏𝑒𝑎𝑏𝑖𝑛𝑜𝑚𝑖𝑎𝑙𝑑𝑖𝑠𝑡𝑋~𝑏(7,
1

2
) 

𝐹𝑖𝑛𝑑: 1)𝑝. 𝑑. 𝑓𝑜𝑓𝑋2)𝑀𝑒𝑎𝑛&𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 
3)𝑇ℎ𝑒𝑀. 𝑔. 𝑓𝑜𝑓𝑋4)𝑃𝑟( 0 ≤ 𝑋 ≤ 1)5)𝑃𝑟(𝑋 = 5) 

 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(16) : 𝑙𝑒𝑡𝑋~𝑏(𝑛, 𝑝), 𝑙𝑒𝑡𝑦 = 𝑛 − 𝑥 

𝑠ℎ𝑜𝑤𝑡ℎ𝑎𝑡: 
1)𝑦~𝑏(𝑛, 𝑞) 
2)𝑓𝑖𝑛𝑑 𝑐𝑜𝑣( 𝑥, 𝑛 − 𝑥) 

 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒17 : 𝑙𝑒𝑡𝑥1, 𝑥2, 𝑥3𝑏𝑒𝑎𝑟𝑎𝑛𝑑𝑜𝑚𝑠𝑎𝑚𝑝𝑙𝑒𝑠𝑝𝑎𝑐𝑒3𝑎𝑛𝑑𝑖𝑠𝑚𝑢𝑡𝑢𝑎𝑙𝑙𝑦𝑖𝑛𝑑𝑒𝑝. 

ℎ𝑎𝑣𝑒𝑠𝑎𝑚𝑒𝑑𝑖𝑠𝑡. 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛. [𝑐. 𝑑. 𝑓. 𝐹(𝑥)]𝑎𝑛𝑑, 
𝐿𝑒𝑡𝑦 = 𝑚𝑖𝑑𝑑𝑙𝑒𝑣𝑎𝑙𝑢𝑒𝑜𝑓𝑥1, 𝑥2, 𝑥3𝑙𝑒𝑡𝑋𝑖 ≤ 𝑦, 𝑖 = 1,2,3 
𝑖𝑠𝑡ℎ𝑒𝑖 − 𝑡𝑛𝑡𝑟𝑖𝑎𝑙𝑜𝑓𝑠𝑢𝑐𝑐𝑒𝑠𝑠𝑓𝑖𝑛𝑑𝑝. 𝑑. 𝑓𝑜𝑓𝑦? 

 

1) & ( )

2)Pr( )

3)Pr( )

4) & 2 3

x

x x

Mean Var x

x

x

Mean Variance of y x



   



−   +

= +

(3) : . . (8)

:1) . . 2) . . 3) & ( )

4)Pr( 4) 5)Pr( 3).

Example Let X be a r v with D U

Find p d f c d f Mean V x

x x

−

 

 

(4) : ~ . ( ) &

& tan

Example Let x D U n find the mean Var of

y a bx where a b are real cons t

−

= +

( )

1 2

3
8 : ~ ( );

4

1)Pr( )? 2) ( )?
r

Example Let x br

Find X p x   

−

   −

Exer. (1) 

Exer. (2) 

Exer. (3) 

Exer. (4) 

Exer. (5) 

Exer. (6) 

Exer. (7) 

Exer. (8) 
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𝐸𝑥𝑎𝑚𝑝𝑙𝑒(18) : 𝑙𝑒𝑡𝑦~𝑏𝑖𝑛(𝑛,
1

4
), 𝑎𝑛𝑑 𝑃𝑟( 𝑦 ≥ 1) ≥ 0.70 

𝑓𝑖𝑛𝑑(𝑛)?. 
  

 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(22) : 𝑙𝑒𝑡𝑋𝑏𝑒𝑎𝑟. 𝑣. ℎ𝑎𝑠𝑎𝑃𝑜𝑖𝑠𝑠𝑜𝑛𝑑𝑖𝑠𝑡. 𝑤𝑖𝑡ℎ𝜆 = 3 

𝐹𝑖𝑛𝑑: 𝑃𝑟( 𝑥 = 2), 𝑃𝑟( 𝑥 ≤ 3), 𝑃𝑟( 𝑥 ≥ 5), 𝑃𝑟( 4 ≤ 𝑥 ≤ 8) 
 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(23) : 𝑙𝑒𝑡𝑋𝑏𝑒𝑎𝑟. 𝑣. , 𝑎𝑛𝑑𝑙𝑒𝑡𝑝.𝑚. 𝑓𝑓(𝑥)𝑏𝑒𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒𝑜𝑛𝑒𝑎𝑛𝑑 

𝑜𝑛𝑙𝑦𝑜𝑛𝑒𝑡ℎ𝑒𝑛𝑜𝑛𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑖𝑛𝑡 𝑒 𝑔𝑒𝑟𝑠, 𝑔𝑖𝑣𝑒𝑛𝑡ℎ𝑎𝑡: 

𝑓(𝑥) =
4

𝑥
𝑓(𝑥 − 1)𝑥 = 1,2,3, . . . 

𝑓𝑖𝑛𝑑𝑓(𝑥). 
 
 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(24) : 𝑙𝑒𝑡𝑋ℎ𝑎𝑣𝑒𝑎𝑝𝑜𝑖𝑠𝑠𝑜𝑛𝑑𝑖𝑠𝑡. 𝑤𝑖𝑡ℎ𝑀 = 100𝑐ℎ𝑦𝑏𝑦ℎ𝑒𝑣′𝑠𝑖𝑛𝑞𝑢𝑎𝑙𝑖𝑡𝑦 

𝑡𝑜𝑑𝑒𝑡𝑒𝑟𝑚𝑖𝑛 𝑠 𝑖𝑠𝑎𝑙𝑜𝑤𝑒𝑟𝑏𝑜𝑢𝑛𝑑. 𝑓𝑖𝑛𝑑: 𝑃𝑟( 75 < 𝑥 < 125)?.  

 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(27) : 𝑖𝑓𝑥ℎ𝑎𝑠𝑝𝑜𝑖𝑠𝑠𝑜𝑛𝑎𝑛 𝑃𝑟(𝑋 = 0) =
1

2
 

𝑤ℎ𝑎𝑡𝑖𝑠𝐸(𝑥)? 
 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(28) : 𝐿𝑒𝑡𝑥~𝑝(𝜆) 

𝑥 0 1 2 3 4 5 6 7
𝑝(𝑥) 50 160 130 90 66 4 0 0

 

𝐹𝑖𝑛𝑑1)𝐸(𝑥)2)𝑉(𝑥)3)𝑝.𝑚. 𝑓4)𝑀𝑥(𝑡) 

 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒(30) : 𝐿𝑒𝑡𝑋~𝐺(𝑝)𝑎𝑛𝑑 𝑃𝑟(𝑋 ≥ 2) = 0.25 

𝐹𝑖𝑛𝑑: 1)𝑝.𝑚. 𝑓𝑜𝑓𝑥. 
2)𝐸(𝑥)&𝑉(𝑥). 
3)𝑀𝑥(𝑡). 

 

 
 
 
 
 
 
 
 

(36) :5

(52) , . . . ( )

.

:1) . . . 2) . (4) .

3) ( .) . 4)

Example card are drawn without replacement from an ordinary

pack of cards if r v x represent the No of red diamond in drawn

sample k

Find The p m f of x The pro that cards are red

At more two red dia card Me & ( ).an Var of x

Exer. (9) 

Exer. (10) 

Exer. (11) 

Exer. (12) 

Exer. (13) 

Exer. (15) 

Exer. (16) 

Exer. (17) 
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𝐸𝑥𝑎𝑚𝑝𝑙𝑒(37) : 𝐴𝑏𝑜𝑥𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑠(20)𝑏𝑎𝑙𝑙𝑠[12𝑟𝑒𝑑𝑏𝑎𝑙𝑙𝑠&8𝑤ℎ𝑖𝑡𝑒𝑏𝑎𝑙𝑙𝑠], 

𝑤𝑒𝑠𝑒𝑙𝑒𝑐𝑡𝑒𝑑8𝑏𝑎𝑙𝑙𝑠𝑓𝑟𝑜𝑚𝑡ℎ𝑖𝑠𝑏𝑜𝑥𝑎𝑡𝑟𝑎𝑛𝑑𝑜𝑚𝑎𝑛𝑑𝑤𝑖𝑡ℎ𝑜𝑢𝑡𝑟𝑒𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡. 

𝐹𝑖𝑛𝑑𝑡ℎ𝑒𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝑜𝑓: 

1)𝑑𝑟𝑎𝑤𝑖𝑛𝑔𝑡ℎ𝑟𝑒𝑒𝑟𝑒𝑑𝑏𝑎𝑙𝑙𝑠. 

2)𝑎𝑡𝑙𝑒𝑎𝑠𝑡𝑡𝑤𝑜𝑟𝑒𝑑𝑏𝑎𝑙𝑙𝑠. 

3)𝑎𝑡𝑚𝑜𝑠𝑡𝑡𝑤𝑜𝑟𝑒𝑑𝑏𝑎𝑙𝑙𝑠. 

4)𝑙𝑒𝑠𝑠𝑡ℎ𝑎𝑛𝑡𝑤𝑜𝑟𝑒𝑑𝑏𝑎𝑙𝑙𝑠. 

5)𝑁𝑜𝑡𝑚𝑜𝑟𝑒𝑡ℎ𝑎𝑛𝑡𝑤𝑜𝑟𝑒𝑑𝑏𝑎𝑙𝑙𝑠. 

6)𝑚𝑜𝑟𝑒𝑡ℎ𝑎𝑛𝑓𝑜𝑢𝑟𝑟𝑒𝑑𝑏𝑎𝑙𝑙𝑠. 

 

 

  

Exer. (18) 
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