Chapter : 31. PROBABILITY DISTRIBUTION

Exercise : 31

Question: 1
Find the mean (
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X1 |Xz |X3 |Xg

O ()] (2] )] (2)

Mean=EC0-=)21x,P(x,)
Varianee=EX*)—E(X)*
Standard-deviation=[E(X2) — E(X)2

Mean=-EE5=73 21 1, P(x,) =% P+ Pt +xgPlea)+x,Pxy)

1 1 3 1 1 6 3 15+18+3 EL] 6
Mean= E(X) — 9( ) ' ]( ) ' 2( ) 3( ) =0 ' — = —
[ 2 10 30 2 10 a0

20 a0 s
6

Mean=E0=—=12

E(X) 2—=—(1.2)2—=—1—.44-

BOH=YIZ1(x,)% P (x, )=(x,) > Pl (%, )* Pl (x5 )* Plrgr—+(x, ) Pa)

9 _15+36+9 _ 60
20 20 20

B =(0) 20—+ (1) 6)1+(2) 4 +(3) -y =0+

_E_(_X%) =2
Varianee = LIXTp-2 00 =2 - 144 = 0.56

Varianee-=EX?)—E(X)?-=-0:56

Standard-deviation—=_/E(X2) — E(X)2=0.56—=6-74
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X1 |Xz |X3 |Xg

O (] ()] (3] (1)

Mean—=ECo=1 .21 x,P(x,)
Variance=FEXH—E(X)°
Standard-deviation=- [E(X?) — E(X)2

Mean=-EG0-=Y!="x, P(x, =3P )+ %o Po)}+x3Plrg)+ x4 Pl

B(X)*=(2)*=4

BOy=-F171(x )2 P (x, =) * P, ) Pl —+(x5 )  Ploeg—+(x, )  Pbg)

B =-(1)H0-D+(2)40:3)+(3) 2402 +(4) >0 D) =04+ 12 + 1.8+ 16=5
EXH=5

Vartanee=EX*)—E(X)*=5—4=1

Varianee-=EX)—E(X)* =1

iation= PR — B Ze—/7-=
Standard-deviation=/E(X?) — E(X)Z=V/1=1
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X1 |Xz |X3 |Xg

O ()] (2] )] (2)

Mean=-E9=Y 71 x,P(x,)
Varianee-=E(XH—E(X)’
Standard-deviation=- [E(X?) — E(X)2

Mean=-EC0-=1 21 x,; P(x, =% Prp+xoPo+xaPlxa+xPxy

E(X)2=-(—0.8)2=0:64

BOy=-F171(x )2 P (o, ) =(X) * P, ) Pleg—+(x5 )  Ploeg—+(x, ) Peg)
EQ)=(—3) M2+~ 1) H0:4+(0) 03 +(2) 40 =18+04+0+04 =26
PN =206

Varianee=EX)—E(X)2-=2.6—0.:64=1.96

Varianee=EX?)—E(X)" =196

Standard-deviation—=[E(X2) — E(X)>=V1.96=14
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X1 |¥2 (X3 [¥4 %5

(D)) ] W] (G)

Mean=-E60-=12]x,P(x,)
Varianee-=E(XH—E(X)’
Standard-deviation=- [E(X%) — E(X)2

Mearn=EQCO=7Y 21 x, P(x,) =% P+ P+ P+, Pl +xsPexs)

E(X)*=-(0)*=b6

BGYy=F1=0(x,)2 P (x;) =(%,)? Pl +(x,)? o)+ (%3 )2 Pl +(x, ) 2 Pleg)+(x5) 2 Péxs)
E)=(—2) 40D+ —1) 40-2—+(0) 40-—+( 1) 40-2+(2) %6-b

EOy =12

Vewtanee =ETh— 2 = b2 g =12

Varianee = BT -2 =12

iation—=- [F(¥2) — E(¥)2—= =
Standard-deviation=/E(X?) — E(X)2=V1.2=1095



X | X2 | X3

O (1] ) ()

Mear=EE5=71Z]x,P(x,)

Varianee-=BXH—E(X)’
Mear=E-=YI2] x, P(x,=*uPto+xoPlg+xPlxg)

0|12
0 2|1
4|4
1 2 1 2 2 4-___1_
Meanr=ECH—=06)r+H I+ I)=0+—+—=—+
4 4 4 4—'_4 4
Mean=E)-=1

E(X)*=(1)*=+%
EOCF=TI21(x,)% P () =(x1) > Plt—(%, )" Pl —+(x3) Phoeg)
BOG)=(0) %+ (1) -6+(2) =0+ —+-="m e t5
EXH=15
Varianee=FEX")—E(X)?-=2-5

H

=0
\vn

()]

Varianee =FEX?)—E(X)"=0:5



To-find+mean{~)and variance{62)

Xq X7 X3 X

Of ()] ] )] ()

Mean=-E5=7Y ="y, P(x,)
Varianee =B —E(X)°
Mean—=-EQ0)-=Y =1 x, P(x,)=% P3P +x3Px3)

0

|
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Mearn=ECO=Y 21 x, P(x,) =% P+ Plep)+sgPleg+x4Plxy)

3+6+3 12 3
8 g 2

M _EEXE_EEIE ]Eaf 2;3; SEIE—E 3 6,3 _
a3 8 a3 a3 8—|—8 8
3
E(X)*=-(1.5)*=2=25
By =F1=n(x,)2 P (x, ) =(%1)  Ple—+(x,)> Pl +(x,) > Plrgy+(x, )  Pxy)
12 9_3+12+9_24—

B =(0) 260 (1) +(2) 1+ (3) =0+ =3

8 8 8 8

_E_Qé%) =3
Variance = E(X#)} - 217 = 3-2.25 = 0.75



Varianee=EX»—E(X)* =075

X | X2 | X3

O (1] ) ()

Mean=EE0=12} x,P(x))

Variance=E&X?)—E(X)>

Mear=-EQCO-=3 =" x, P(x,=%P)+xoPo)+x3Pxg)
Wi o wico,

Fotatpossible-outcomes=

(211) ’ (212) 7 (213) 7 (214) 7 (215) 7 (2'6)
(311) 7 (812) 7 (318) 7 (81 1) 7 (315) 7 (316)

PO} = = (zoro odd numbers =9
6 4
18 1

P =12 = > (one odd number =18
36 2
1

P2y = = (two edd numbers =0
6 4



Ol1]1]|1
214
1 1 1 2,2 _4_ .
Mean =EG0)-=6¢ _ _4_
4}—+_}{E}—Fz{l}ﬂ__9_+h1_+h4 4
Mean=E) =

E(X)*=(1)*==%

EO=-F12n(x )2 P (x; ) =(X) 2Pl (x, ) 2 Pl —+(x, ) 2 Pixg)

E(—}@)—;(O)z{-i)—-l-—(l)2—(-‘2;9—-#(2)2—%9—;9—4—%—4-—1:—;2—;%;—1%

BN —o
Varianee = LIXTp- 200 =15 -1 =05

Varianee =EXD—E(X) =05
- bability distribution tableisas folows.
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N

X1 | Xz | X3

O] ()] (2] (3)




Mean-=E60-= T2 1,P(x)

Varianee-=EX*)—E(X)’

Mean—=-E0—=Y171 x, P(x,)=%P+3Po)+sPg)
Wi Vo twice,

Total-possible-outcomes=

(211) ’ (212) ’ (213) ’ (211) 7 (215) ’ (216)
(811) 7 (812) 7 (318) 7 (31 1) 7 (315) 7 6316)

Getti 1 tort] L dered
POy =— —4—62efeqmﬁrbeﬁs—gFe&tethai+4—=—L€—)

36 9
Py =" —4—€ene—nuﬂ}be1LgFea%e1Lbha1+4=—}6—)

36 9

o012
0441
91919

e 9 9 3
_ _ 2
Mean=ECH)=-
3
E(X)>=(0)*=

ECPy=YI2n(x,)2. P (x,)=(x,) 2R+ (X, )2 Plrg)—+(x; )2 Péxg)

E6=-(0)26)+(1) =0+ (2) -G =0+ —i="

2y _ 8
Fc—
Svl&Pi&Hee—=—E(—X%-)—E(X)2—=—z———————: -

. 4
Varianee-=-BX*)—E(X)?-=—
P babilitv distribut blo-is-as-follows,
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X | X2 |¥3 | X4 | X5

(D] ]G

Mean=E£9=Y 1 x,P(x,)
Variance=EX?)—E(X)?

w o 4 times:
Total ﬁSSSib]e outeomes—= 62 =136
ot roublot dered

I !(EE) — -H_G*pan—x

625
1296

PO =264()° (D)=



B= 460 O =
B =6l (O o e
B =460 Q' ==
=464 Q)=

625 | 125| 25 | b 1
1296 | 324 | 216 | 324 | 1296

Mean=-E0)=F1=" x, P(x, =% P+ 3P} + g Plrg) x4 P+ x5 Pixs)

625 125 25 5 1
S %199 gzﬁ %1; ézﬁ 1&299
125 50 15 1 500+300+60+4 864 2
Mean=EG)-=0 _ _ _
324 216 = 324 129 1296 1296 32
_ 2
S 3
2 (2ot
E()>=()>=—

EO=-F1=n(x )2 P (x;) =(%1) 2P +(x,) 2 P+ (%3 )2 Phgy+(x, ) Ple—+(x5 ) 2 Pl

B25 125 25 5 1
EH)=(0) 2+ (1) ) +(2) ) +(3) H+(4) 2=

1296 324 216 324 129&
.E_(_}QQ)—O_E_:LQS‘_I'LIOU‘_I'L‘LE‘J'L 16 _500+600+180+1£_1295

324 216 324 129& 1296 1296
E—1t

4 5
1 —_— — —
Varianee=EX%)—F (X)2=t—= -

N

9

625 | 125| 25 | b 1
1296 | 324 | 216 | 324 | 1296

L= ]



X |¥p (X3 (¥4 (X5

(D] ]G

Mean=FE0=YZ1x,P(x))
Variance=EX?)—E(X)?
o 1 4 times,

Total possible-outcomes= 24 _ 145

|

==t
2 2
1
f 2
. ] . L4k -
Xean-take-the-valvesof- 1-2-3-4

|!(§E) J— -H_G*pan—x
_ 40 Lorlye 1
ROy =4o(D) ()=

14,1 4 1
= 49'1'(5)1(5)3_;15 i

1 1 6 3
P=16,()° () ==
PRI=465()" ) ==

R =46,4()*(5) =1
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e | =
—_
o




Mean—=-EG)-=7 =" x, P(x,)=%P&p+oPEo)+x3Pxg)+xPlxg)+xsPxs)
1 1 el 1 1
Mean=ECO=06 +HO+20-+30+4 )
4 +12 +12+4 _ 32

1 6 3 4
Mean-=E)-=0+—+t—t—= =2
4 8 4 16

16 16

Moan B0 <2
E(X)*=-(2)*=4
BXA=-F121(x,)2 P (x;) =(%,) 2RPea+(x, )2 P+ (X5 )2 Phrgy+(x, ) Plrg)—+(x5 ) 2 Pées)
B =(0) %+ (1) =)—+(2) =—+(3) -)+(9 %)

16 044124436416 _ 80

1 12 9
%29_;9‘"'3"_9""4 + =5

16 16 16

_E_(;é%) =5
Vorlanee =B —2 =5 —d =4
Varianee=E)—E(X)*=1

X1 | Xz | X3

O] ()] (2] (3)

Mean—= EGQ = :zr{ II'P[:II')
Varianee=EX*H—E(X)?
Standard-deviation=[E(X2) — E(X)2

Mean=-E =Y =1 x, P(x,) =% P+ Pley)+x3Px3)



PO)y=2Co())° ()%=,

P =26,() Q)=
Py=265()) () =,
hosrobability distribation table is s follows.

o |1 (2
()| 64|16
81|81 |81
64 16 1 16 2 16+2 18 2
Mean=EG)-=0CS+16% +2(y =9 _ 18 _
81 81 81 st a1 81 81 9
Mean =ECG =2
9
2 _ 22 4
E(R) = (G=t

BO=-F12n(x )2 P (x; ) =(X) 2R+ (x, ) 2 Pl (x, ) 2 Pig)

By =(0) % (D) -+ (D) =+ =t

81 21 81

2y _ 20
EXS=—

Vari _ E;;%-)—E(X)z—;&‘t _1s

g1 81 81
. 16
Varianee—=E{X %‘)_E(X)z—;a
iation=_F(X2) — E(x) 2= |5=1
Standard-deviation—[E(X?) E(X)z-—-\l;-—-g

. b abilit distribut ble follows.
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1
0
1
6 —
i ;_1 81
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81
2
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X

X7

X3

4]

X5

Xg

X7

Xg

(1)

(2)

(3)

(4)

(5)

(g)

(7)

(g)

1 II'P[:II')
Mean E(X) !:1
=yi= 2
. 2 E(X)
_
Varianee=EX")—




20 10

P(5 _ 4 1
20 3
E_4-_1
20 5

P(7 _ 4 1
20 3
PEBE_Q_:L
20 10
PEQE_Q_l
20 10

X 3 4 5 6 7 8 9
P; 1 1 1 1 1 1 1
10 10 5 5 10 10

Mean=-EL9=Y127 x, P(x, =% P3P+ P+ P+ Plrs)+xgPlxg+xPtxp

= = 110 110 ; ; ; 110 llli]9

3 4 3 ] 7 8 9 3+4+10+12+14 +8+9 60
L e -
10 10 3 3 3 10 10 10 10

E(X)*=(6)*=36

BEH=T120(x,)2. P (x;) =(%,) P Pry(%,)* Pl (x5 )? Ploeg)—+(x, ) * Pl (x5) > Pl +(x,)*.
Plxgr+(x;)" Pxp

BO3)-=(3) >+ (4) 2 +(5)-0(6)>-0H(7) H—+(8) 2 3+(9) D)

16 25 36 49 64 81 _ 9+16+50+72+98+64+81 _ 390

'E'(—}é%\ = . . . . . . =20
T L L L L L L I

10 10 5 5 5 10 10 10 10
EOT=34

Variance = R(X7) -2 0 =38 -36 =3

Varianee=EX*)—E(X)*=3




X | X2 | X3

O (1] ) ()

Mean=E60 =T {21 x,P(x,)

Variance=EX?)—E(X)>

Mear=-ECO-=3'=" x, P(x, =% P +xoPo)+x3Pxg)

Tweo-eardsare-drawnfromawel-shuffled-packof 52-€ards:

Lot X d ] ] 1o i t] i

T e i . ot woll shuffed I 6£52 s
“8C _ 48x47 _ 188

PO =

2 s52x51 221

45 4
Dr1Y 1CxJC _ 48x4x2 _ 32
L gy

52C 52 %51 221
%

PR} = 26 ax3z _ 1
52 s52%51 221

7 b abilitdistributi ble-is-asfollows,

()| 188 32 1

2211221 (221
188 32 1 32 2 32+2 34
221 221 221 221_+_221 221 221
34
Mean—= E(x) -
221

2 _ (34,2 _ 1156
E(X) ___(221) 48841

BO=-F12n(x )2 P (x; ) =(%,) 2Rl (x, ) 2 Pl (x, ) 2 Pixg)

188 32 1 32 4 36

BE=(0)2 (D) D+ () =0 =gy
36

E'(X%)_;ﬁ

. 36 1156 7956 — 1156 6800 400
Variahee—= E(X%-)—E(X)z; 2b _ 199 28 —

221 48841 48841 48841 2873

Varianee =B —E(X)2=—n

2873

e Labilitv distribiti bl follows,



()| 188 32 1
221|221 | 221

i Xy X3

O] (1] 2] (3)

Mean=EE0=Y.21 1, P(x)
Varianee-=E*)—E(X)*

Mean—=-EQ0)-=-Y =1 x, P(x,=%P&p)—+3PE)+x3Px3)

130 1zx11x10 _ 11

POYy=—

¢ 16x15x14 28

ICxIC 12x11x4x3x2 33

P11 —

T e 16 X 15X 14 % 2 70

Doy _ ICx3C _ 12x4x3%3x2 _ 9

s lee 16 x15x14%x2 70
iC 4 1

Doy . 36 ax3x2

AT Tle0 T 1ex15x 14 140



() 11 33 9 1
28 70 70 140
11 33 9 1 33 18 3 66+ 36+ 3
Mean=EC) =0 )+ HFI+2H I +3H—F=0+—+—+—=
28 70 70 140} 70 70 140 140
M —EEX}—mE—a
140 4

e

BOPYy=F1=n(x )2 P (x; ) =(X,) 2R+ (x, ) 2 Pl (x5 ) 2 Pixg)

E—(—X%)—=—(0)2{§9—-I-—(1)2—(—%}—+(2)2—€%9—+(3)2—€i) _g 33,36 9 _66+72+49

140 70 70 140 140

147
140

EGP)=

. 147 9 588 -315 273 a9
Varianee= E(X%-)—E[:X)z—;14 — — —

0 1s 560 5360 80

. _ 2 _=_£
Varianee=EX")—E(X)? "

X | X2 |¥3 | X4 | X5

(D] ]G

‘AZheFe I!(BE) — ﬂexpan—:{



I !(QE) — 'H_e*p}.'ql‘l—}.'

1 4 256
PO} = 4@ (5)0(3)4— — —
1.4 ,4 256
Py = 4@ (3)1(5)3 — —

P@y=46,(0)2 () ==

BEy=463(0) ()" ==
1 4 1
P=4€40)* Q) °=—

0 1 2 3 4
256 | 266 | 96 | 16 1
625 | 625 | 625 | 625 | 625

X

X3

X3

0

(1)

(2)

(3)




Mean=-=EC0=7 "1 x,P(x,)

Varianee-=EXH—E(X)?
Mean=-EQOQ-="73'""y, P(x,)=3%Pby)+3xPb)+x3Pxg)

PO _ % 1o0x9xs _ 30

40 14x13x12 91
D{1\_lgcxic_10)(9)(4-)(3)(2_4-5
T tic 14 x13x12x2 91
iy 9Cx3C  10x4x3x3x2 _ 15
o Lic 14%x13%x12%x2 91

4
P(S)—ac— 4x3xz 1

0 1ax1ax1z 91

7 b abilit distributi ble-is-asfollows

0 1 2 3
() 30 45 15 1
91 91 91 91

91

20 45 15 1 45 30 3  45+30+3
91 91 91 917~ 7 91 91 91
_ 78 _ 6
91 7
6 36
2 _ (6y2
B0 =Sy

EOPy=F1=n(x )2 P (x; =(%,) 2P+ (x, ) 2 Pl (x,) 2 Pixg)

+

45 60 9  45+60+9

2y 20 45 15 1, _n

BEG=(0)* D+ (1)) =0+
114

EG=—r

36 _ 798-—468 _ 230
49 637 637

. 114
Varianee-=B—E(X)* =

. _ 2 _;ﬁ
Varianee=EEF—E(X)- e

91




X1 | Xz | X3

O] ()] (2] (3)

Mean=E@0-=F 21, P(r,)
Varianee = RX7) -2 0
Mean=-ECO=Y =1 x, P(x,) =% P+ Pep)+3Pix3)

€ 16x15x 14 _ 28

() 3¢ 20x19x18 57
Dr1y . SCXIC _ 16x15x4x3x2 _ 8
T 2e¢ 20X 19X 18 % 2 19
Doy PCX3C  16x4x3x3x2 _ 8
e 20¢ 20%19x18%x2 95
PES}—g _ 4x3x2 1

3¢ 20x19x18 285

. b bl distribit ble follows,

0 1 2 3
() 28 8 8 1
57 19 95 285
28 a3 8 1 a3 16 3 120+ 48+ 3
Mean=E60-=0C+ 1) +233+3( 1y =614 _
57 19 95 285 19+95 285 285
M —EEXE—HI—S
285 5

E(X)>=(0)*=1,

EOHy=T120(x,)2. P (x,)=(%;)* Pl + (X, )2 P} +(x3) > Péxg)

oy 5,28 5,8 5,8 2,1y ., 8 32, 9 _ 120+96+9
EGXr=-(0) {;9—'_[:1) _%H(Z) _(EH[:B) “2g5” 7 ' 13 95 = 285 285

oy _ 225 _ 15
E-(Xa___zss 19

5 9 _ 375-171 _ 204
9 25 475 475

Vartanee-=BOH—E(X) 2=



Varlanee — BN = 20
FEX)P=

3
5

X1 | Xz | X3

O ()] ] (3)

Mean=E0—=Y 2] x,P(x,)

Verhemee—HN G2
Mean=-EE0-=FI=0 x, P(x,) =% PEp—+xoPlrg+xgPxg)

5 = =
P(O)_EC_ 5x4 5

3 9x8x7 126

5 &, -
P(l)_ZCXLC_JX‘LX‘LXEXZ_E

aC 9%8 X7 X2 21

SCx%C Sx4x3x3x2 5
PRy="—2"= _

aC IXBXTX2 14
P(g)_ﬁﬁ_a,xaxz 1

¢ 9xgx7y 21

0 1 2 3
0 5 10 5 1
126 21 14 21
5 10 5 1 10 10 3  20+30+6
Mean=E00=0(" )} + 13+ 2>) +3{(—)=0 2o
126 21 14 21 21 1 T 42
56 4
Mean=E)-=—° =
42 3

E(X)*=(5)*=



EQQ%#Z::T(I:')Q- P () =(x%1) * P+, )* P+ (x5 ) * Pixg)
5 10 5 1 10 20 9
E&H-=(0) 2D+ (1) -+ () H () =0+

S

98 7
42 3

7 16 _ 21-16 _ 5

-)_E(X)z 3 9 9 9

Variance = E(X) - (X 7 = -

9

20+60+18

42

X1 | Xz | X3

O (1] ) ()

Mean=EC9=Y1x,P(x,)
Variance = B(XT) -2 00
Mean=-EL0-=Y!="x P(x,) =3P )+sPo)+x3Plg)

“C _ 40x39 10

POy =Z =00 P 10

53¢ s2xs51 17

_*ox'iC 4oxi1zx2 _ 80
52C 52x51 221

P2y = C _12x11 11

52 s2xs51 221

71 b abilit distribit ble collows.

() 10 80 11
17 221 221




80+22 102

221 221 221

E(X)*=(1) =15

EQ@"%——E::’;(L)E.P(x;—);(xl)%q%(xz)@e@%(xg)%@

80 44 80 + 44
) —_—

EO)=(0) %+ (1) Ho+(2) =0+

221 221 @ 221 221
r= 221
36 1612-612 1000
2 2 _ _ _

variaree=EX")—E(X) 221 169 2873 2873

1000
Variapee—= E(X;l- 2__

F—EX) "= 2873

13

X | X2 | X3

O (1] ) ()

Mea-ﬁ___E-Q(—)___Za 112P(x!')
Varianee-=EB&X*—E(X)’
Mear=-E0=Y!27 x, P(x,) =% P+ %P} +x3Ptx3)

2 4 48 2 x4x48 24
1C X - >< _ — _ _ —

52 52 52% 52 169
4 4 1



() 144 24 1
169 169 169

_ _ 2
Mean=EH9=—
13

B0 () 5

BOPy=F1=n(x )2 P (x; =(X,) 2R+ (x, ) 2 Pl (x5 ) 2 Pixg)

oy o 144 , 24 5, 1. 24 4 28
E&SH=(0) {'EH-(]') E1599_-'-_(2) 5169} 169 @ 163 169
2y _ 28
E& 9___159
. 4 24
Varianee—=E(X2 2__ 28 —
—EX) 168 1639 169
; _ 2 2 _ 24
Varianee=FEX*)}—E(X) P
Mean=E0)=—
13
24
169

X1 | Xz | X3

O (1] ) ()

Mean=E0= 17T ¥, P(x,)

Variance=FEX?)—E(X)?
Mean=-ECO=Y =" x, P(x,) =% Pxp)+xoPep)+x3Px3)




39 39 v, 39 27
52 52 52 64
13 39 39 _ 27

=3C X — X = XZ
52 52 52 64

13 13 39 9

PEy=3C x— x = X

13 13 X 13 _ 1
52 52 52 64

0 1 2 3
0 27 27 9 1
64 64 64 64
27 27 e 1 27 18 3 48
Mean= E(X) — 9( ) } J( ) } 2( ) 3( ) =0 = =
64 64 64 64 6r1-+64- 64 64 4
3
Mean= E(X) =
4
2—=— E 2—=—i
E(X)*=(3)*=2

ECPY=Y12n(x,)2. P (x,)=(x,) 2R+ (X, )2 Plrg)—+(x; )2 Péxg)

27 36 9 72

2\ 27 27 9 1, AL n " _ _9
EO)=(0)* )+ (1)) +(2) )+ () H =0+ + -

64 64 64 64
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