Mean and Variance of a Random Variable Ex 32.1 Q1 2
fijHere EX - 3 '1

X3 2 1 i -1
ef{x): 0,3 0.2 04 0.1 008

ol =3)+plr=2)+pfx=1+pfx =0)+p~r=-1)
=03+0.2+04+0.140.05
=1.05=1

So, the given distribution of probabilities is not a probability distribution,

fiyHere
X: 0 1 2
efx): 0.6 0.4 0.2

ple=0)+pfx=1+plx=2)
=06+0.4+0.2
=1.2=1

So, the given distribution of probabilities is not a probability distribution,

fiii}Here
X0 1 2 3 4
efx): 0.1 05 02 01 01

ol =0)+pofx=U+pfr=2Y+p[x=31+pfx=4)
=0.1+05+0.2+0.1+0.1
=1

So, the given distribution of probabilities is a probability distribution.

fiv)Here
X0 1 2 3
efx): 0.3 0.2 04 01

plr =0)+pfx=10+plx=2)+p[x =3
=03+02+04+0.1
=1

So, the given distribution of probabilities is a probability distribution.

Mean and Variance of a Random Variable Ex 32.1 Q2
Here
X -2 -1 i i 2 3
pix): 01 k0.2 2k 0.3k
We know that,

pl-2)+p -+ pf0)+p(+pf2)+pf3)=1

=% 0. 1+k+0.2424+403+k =1
= 4k +06 =1
o 4k =1-0.6
o 4k = 0.4
= k=ﬁ
EN
= .f<=i
10
= k=01
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Here
¥: 0 1 2 3 4 5 £ 7
elx): a 3a  5a 7a 93 11z 133 152

Since Zpfx)=1

efo)+e()+efe)+e@)+r(4)+r(B)+e(a)+P(7)+P(E)=1

= =3+33+ 53+ 73+93+113+133+153+17a=1
= Blz =1

1
= 3 =—

a1

fiy o {x <3)=rfo)+p(1)+r(2)
=3+ 3da+ bha
=93

(&

.'.P[x<3]=é

1
9

P[x23]=1—.0{x<3]=1—

o | o

plocx<8)=p,1)+p(2)+pP (3)+p[4)
=3da+5ha+7a+9a

= 243
=24(L]
a1
a8
- P[U{X<5]=E

Mean and Variance of a Random Variable Ex 32.1 Q4

Hera: -
B a 1 2
Pfx): 3ac® 4o -10c° o1
Where ¢ > 0

fiy since Ze(x)=1

= efo)+e(i)+ef2)=1

¥+ ac-10c% +5c-1=1
acf-10c®+9c-2=10

3c® -3t -7l +Tc+2c-2=10
ac?fc-1)-Tefc-1)+2{c-1)=0
{c—l}[3c2—?-:+2}=n

{c—l}[Bcz—Gc—c+2}= 0

L !

(c-1)[3c{c-2)-1f{c-2)}=0
fc-1){3c-1)fc-2)=0

17z



only ¢ =% is possible. Because ifc = 1, ar c = 2 then P(2) will become negative.

[ii} P[x<2]=P {D]+P{1}
=3c® + 40 - 102

() ()l

3 9
10

w

-1

+
W]

W

Ol g R

.-.P[x<2}=%

fijrflexz2)=p(2)
=Lo-1

)

.'.P[l{x£2]=

wn
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Here,

28 [xl] =3r [xz} =p {xg} =5p [x4}
Let P (x5)=a
2P {x;) = 2 [x3) = P[X1]=§
30 (i) = £ {x3) = P(X2}=%

2

5P {xq) = P [x3) = P(X4}=§
Since v +P[xa)+P () +P[x,) =1

) ) 2 2
= - + = + - + = =1

2 3 1 =
- 153 +105+ 308+ 63

30 )
= 6lz =30
a0
= a=_—
ol

=0,

Hoooxy g g X4

P{X}: E E E i

61l ol 6l ol
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Hera,
Pl =0)=px>0y=Fx<T)

Lat & s =0) =k

- Pt}-:’:']“-kf'p:“"':l

Since TE (:\ J=1

= ."-'tA.'\'.l:+'r'i1.'—||)—u{}."'t|]-1
= Eoak sk =1
= =1
1
k==
i
So, Flr<l)=
.o;f=_1]+p[_‘-=_9]¢e;“_3}:%
Ao =-1]=;i, [ p(<=-1]=n{>=_2}=;[,=_3\]
ofes-1]=1
te=-1)- 1
= ;-g-‘=-1]=:-[;-=-9}=;[y:_j;gl----[u}
PP S .
= efeeo)-l i
and
al [:\ s )= &
ﬁ(.\»-1;.4«-:;.,—-;,—-3)-;
ol -1 - s, ] Pl mtf=plx=2)=p(x=3]]
= ."7‘{;1-1:-;
= ple=1)=P{x=2)=px=3 =%

From aguation i}, fii}, fiii},

¢ o1 =3 -2 =103 2

3
4. 1 ] 1 1 L
=l - - — - -
t]D ] ) 3 9

2
1
g

=y P

Mean and Variance of a Random Variable Ex 32.1 Q7
Let ¥ denote number of aces in a sample of 2 cards drawn.
There are four aces in a pack of 52 cards,

So, X can hawve values 0, 1, 2

MNow,

P(X=D}=48C2=48x4?x 2 =188
E2C; 2 E2=xE1 221

P lx=1)- 480 x40 4Bx4x2 32

3=l a) L2 =51 221

P[X=2]= 4C2=4X3x 2 - 1
S2C, 2 L2 =51 21

So,

L a 1 2
188 3z 1

]): 221 =er BEn
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Probability of getting a Head in ane throw of a coin:%

1
pfHy=2
()= 2
1
= elry=1-=
(r)=1-2
1
= 2T ==
(r)- 2
Let ¥ denote the number of heads obtained is 3 throws of a coin .

Then »=10,1, 2, 3

T o,

11 1 1

z7°2%37 8
Plx=1=plye(rie(r+e(r)e (=)o () +o(T)o(T)e (+)

101 1% {1 1 1y (1 1 1
E R [ i T [T [V T [T T g
[2 2 2} (2 z 2} (2 z 2}

elx=0)=p[r)P(r)P[T)=

1 1 1
[ el gt
2 2 2

1
)
S0,
Required probability distribution is
x 0 1 2 2
pix): L 3 3 1
g a8 a8 a8

Mean and Variance of a Random Variable Ex 32.1 Q9
Letx denote number of aces drawn out of 4 cards drawn.
There are four ace aces in a pack of 52,

So,#=0,1,2, 3, 4

T o,
480,
flx=0]=
( ) 520,
4BC, x40,
i
480, w4,
Ple=2)- 520,
4BC1 X4C3
Plx=3)= T2C,
40,
Elx=4]=
( ) 520,
S0,
Required probability distribution is
XKoo 0 1 2 3 4

() 4BC, 4BCyx 40, 4BC, x40, 480, x40y 40,
530, 530, 53, 520, 53,
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& bag has 4 red and 6 black balls. Three balls are drawn.
Let ¥ denote number of red balls out of 3 drawn,
Then x = 0,1,2,3.

So,
6C; G x5x4 Im2 1

10C,  3x2 10x9x8 6

£ fnored balls) =2 {x =0) =

P {one red balls) = £ (% = 1) = 40y xBCy _ 4x6x5 _3xe

100, 2 10x9=8

£ [{two red balls) = £ {x =1} = 4 %60 _ 4x3xB _3x=

M| =

P (all three red) = 2 (X% =3) = 4Cs | dx3x2 1
10C, 10=9 =8 30

The required probability distribution is

X 0 1 2 3
a1 2 10 30

1004 2 10 =x9=8
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Here & defective and 15 non-defective mangoes.Let ¥ denote the defective
mangoes drawn out of 4 mangoes drawn.

So, X =0,1,2,3,4.

15C,

20C,

15>c14->-c13><12x dwd=Zxl
dxIx2ul 20x19x18x17

91

323

By = 18T,
20C,
Exlbx14x13 4xIxZxl

T T 3x2xl  20x10x1Bx17
455

969

P[X’= D}=

Plx=1)=

_ BT, =150,
20cy,

Ewxd 15=14 duwdxZxl
* ®

2 2 20x19=18 =17
70

323

P[X==2}

ECy 150,
20C,

Lwd FuwdxZxl
x15x
2 20x19x18x17

10

323

Px=3)=

ECy
200,
FwIxZwl

-—
20 =19 =18 =17
1

69

Px=4)=

So, required probability distribution is

L a 1 2 3 4

P[X]' 91 455 il 10 1
©3z3 069 223 323 969

Mean and Variance of a Random Variable Ex 32.1 Q12

Here, X denote the number of sum of two number or two dice thrown together
So, ¥ = 2,3,4,5,6,7,8,9,10,11,12.

So,

& [X = 2] " [F‘Dssible pairs: (:1,1}]

Px=3)= :_6 = % [F‘Dssible pairs: 1,2, (2, 1}]

3 1

=" 1z [PDSSibIepairs: [1,3],[2,2],[3,1}]

P[X:S]:%:% [Possible pairs: [1,4),{2,3),(3,2),{4.1}]



Plo-6)-o  [possiblepairsi (1,5}, (2.4),(3.3).(4.2),(5.1)]
Plx=T)= == [possiblepars: (1L6),(2,5),(3,4),(4.3),(5.2).(6,1)]
Plx=8)==  [Possiblepairs: (2,6),(3,5).(44),(5.2), (6:2)]
Plx-5)-oc-5 [Possiblepairs: (3,6),(4,5).(5,4),(6,3)]

e {x = 10) = - = = [Passible pairs: (4,6),(55), (6,4)]

P (v = 11) - === = [Possible pairs: (5,6),(6,5)]

P -12)- o [Possible pairs: {6.6)]

So, required probability distribution is

X 2 3 4 5 a1 7 a 9 10 11 12
P[:X:]' 1 1 1 5 1 5 1 1 1 1
" 36 15 12 9 36 & 36 9 12 18 36

Mean and Variance of a Random Variable Ex 32.1 Q13

There are 15 students in the class. Each student has the same chance to be chosen.

Therefore, the probability of each student to be selected is—.

The given information can be compiled in the frequency table as follows,

2
Pix = 14) = 2J Pi{% = 18) = ] L Pl® = 168) ==, P(x = 16) =3J
i3 13 | 13
2 3
P(x = 18) _..E ...... L P(% =10y = [,J Pix =20 = g" PiR = 21) =—
3

Mean and Variance of a Random Variable Ex 32.1 Q14
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Here § defective and 20 non-defective bolts, Let % denote the number of defective
bolts drawn out of 4 bolts drawn.So, X can have values 0,1,2,3,4.

20C,

25¢,

_ 20x19x18x17

25 x24x23x22
969

2530

£l{x=0)=

_ 50 =200,

EE

SXQDXJ'QXIB;( dwdx?
Ixd=l 2o x2d w2322

114

253

5C, %200,
252,

Ex4 Z0x19 dwIxZwl
5 "7 2 “DExz4xzaxoz

38

253

£lx=2)=

_ By 200,

- ZEC,

5:-(4-)< 20xd4xdx2xl
2 2hxPd w23 w22
4

253

P[:X=3:]

5C,
25C,

dwdxZ2xl
"B x24x23x22
1

2530

£lx=4]=

So, required probability distribution is

X ] 1 2 3 4
969 114 38 4 1
Plx) — = _— — —
2530 253 253 253 2530

Mean and Variance of a Random Variable Ex 32.1 Q15



Two cards are drawn successively with replacement from a pack of 52
cards.

Let ¥ be the number of aces obtained, Then ¥ = 0,1,2.

b (x=0) = P(E1)xp {Ez]
48 48

To T2

144

160

P(x=1) =P (a)p[Az)+ P (A1) (42)
4 48 48 4

— Wt —— X —

52 52 52 52

24

169

£ [:><=2} = 'D(:AJ'D {’42]

4 4
= — M —
£z k2
1
169
S0,
Required probability distribution is
X 0 1 2
Py L 24 1
169 169 169

Mean and Variance of a Random Variable Ex 32.1 Q16

Two cards are drawn successively with replcement from a pack of 52
cards Let ¥ denote the number of kings drawn out of 2 cards,
So, ¥ =0,1,2,

b (x = 0) =P{E1]xp(s?z]
4B 4B
)

144

169

pix = 1)- P[Kle{E2)+P [E1]P{K2}
4 48 48 4

— e —— e —

tz 5z 5z 52

24

160

P(X = 2} =P{K1}P(K2]

4 4
= — X —
525z
!
169

So, required probability distribution is
x o 0 1 2
144 24 1
Plx): o 22 L
169 169 169

Mean and Variance of a Random Variable Ex 32.1 Q17
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Two cards are drawn without replcement from a pacdk of 52
cards. Let X denote the number of aces drawn from pack out of 2 cards.
So, X =0,1,2.

4BC,
530,
48x47  2x1
— %

2 B2 =51
188

221

P[:X=D}=

40, w480y
L2c,
443w

E2xEl
3z

221

Px = 1)

.
52,
4% 3 z
dx3 2
o "E52x51
1
721

Px =2

So, required probability distribution is
X 0 1 2
188 3z 1

PV T Zer man

Mean and Variance of a Random Variable Ex 32.1 Q18
Given bag have 4 white and 6 red balls.Let ¥ denote the number of
white balls out of 3 balls drawn without replcem ent,

So, X =10,1,2,3.

BC,
10C,

_E|>-<5><4x Ix2
A= 10=x9 =8

£ [ND white ball] =

_ 5
a0
o [:One white ball} _ Aoy %60y
10C,

4><E|>-c5x A=
2 10x9x8

15
a0
P (Two white baIIS:]=M
100y
B 4):3)( Bwdx2
2 I0=9x8
_ Q
30
. 4
£ [Three white balls) = 3
10C;
_ 4x3xExl
10x3 x8
1
a0
So,
Required probability distribution is
- a 1 2 3
Plx) —~ Lo 2L
20 30 20 20

Mean and Variance of a Random Variable Ex 32.1 Q19



Since total is 9 when dice has {3,8) (4, 5) (5, 4] {6, 3)
4
SoP A total of 9 appears) = p Al = —
( ppears) = p(4) = o2
Two dice are thrown 2 times,
Here,¥ denotes the numbers of times a total of 9 appears.

So, ¥ =0,1,2

Py -0)=p[a)xe(Az)
_32.32
36 36
64
T 81
P(V=1}=P(41}P{Zz]+P{El]P{A2}
4+ e, 92 4
36 36 36 36

16
21
P(V=2]=P(’q1}'0(’42}
4 4
= — w—
36 36
1
g1
S0,
Required probability distribution is
x o 0 1 2
64 16 1
el — = —
21 21 2

=

Mean and Variance of a Random Variable Ex 32.1 Q20

Given 25 items in the lot. 5 are defective. Good items are 20.
4 iterns are chosen at random.

Let X be the random variable that denotes the number of
defective iterns in the selected lot.

P (X = 0) = P (4 non-defective and 0 defective) = 3C;.2'C/ 5,

= 4845/12650

P (X = 1) = P (3 non-defective and 1 defective) = C;. 2°C3/>C,

Ex1140/12650

P (X = 2) = P (2 non-defective and 2 defective) = Ca. 2°C/5C,
=10x190/12650

P (X = 3) = P ({1 non-defective and 3 defective) = Cs. 2°C/>C,

=10x20/12650

P (X = 4) = P (0 non-defective and 4 defective) = C,. 2°C,/?C,
=5/12650

Mean and Variance of a Random Variable Ex 32.1 Q21



Three cards are thrown with replacement.Let ¥ denote the numbers of hearts
if three cards are drawn.,
So, X has values 0,1,2,3

iz (:x = D} =p (;1} P {Ez) % {;3)

plx=1)=pr)efHe)e(rs)ve o) e e (Rs) + o [Hi) e [He2) P (1)
838 39 35 13 39,39 39 13
t2 ‘5z 52 52 52 52 52 53 E@
- 27
64
Px=2)= P[H1]P{H2}P[H3]+P {HI]P{Hz)P{H3}+P (Hl}P[HZ]P{HS}
13 13 39 13 39 13 39 13 13
Rt i Qi i i S i ¥ Qi g
52 52 52 E2 &2 G2 &2 52 &2

-2
B4
F (X = 3] =F (HI]P{HQ}P(HS]
13 13 13
= — M — W —
gz 52 &2
- L
64
So,
Fequired probability distribution is
X o 1 2 3
P [:X:] : 27 27 i 1

64 64 64 64

Mean and Variance of a Random Variable Ex 32.1 Q22
Urn has 4 red and 3 blue balls.3 balls are drawn with replacement.
Let X denote numbers of blue balls drawn out of 3 drawn.

So, X has values 0,1,2,3

P (x - D}:P(§1]XP(§2]XP(§3]

3 3 4 3 4 3 4 3 3
= KWt —H—H—t —X— X —
T
_ 108
343
£lx=3)=pfB)F[B2)F [B2)
2 3z
S e
F A
_ 27
343
So,
Required probability distribution is
X o 1 2 3
Plx); o 1%4 108 27

343 343 343 343

Mean and Variance of a Random Variable Ex 32.1 Q23
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Two cards are drawn simultaneously .Let X denote the number of spades obtained.
So, X can have values 0,1,2,

39C,
52C,
39x38

E2xE1l
19

34
P(X'=1]= 392 =138,
52C,

13x39=x2
E2 =51

13

34

13,

_EEE;

_13ax1z

T E2xEl
2

T34

px=0)=

Px=2)

S0,
Required probability distribution is

- a 1 2
bl 1913 2
34 a4 34
Mean and Variance of a Random Variable Ex 32.1 Q24
Let 4 be the event of occurence of a number less than 3.

P(A)= ['1,2 are less than 3]

WlH m|m

P (A) -

Let ¥ denote the number of success is 2 throws of die.
So, X has value 0,1,2,
P (x = 0)= (4] e [az)

2 2

= W —

3

ol W

pix=1)=r(a)e(az)+efa)e (4,)

1 2 2 1
=—x—+o-oxo
23 3 3
_ 4
9
F (X = 2} = P("H}P {’42]
1 1
= — w —
3 3
1
9
So,
Required probability distribution is
Et o 1 2
4 4 1
-

Mean and Variance of a Random Variable Ex 32.1 Q25



Urn has 5 red and 2 black balls.2 balls are randomly selected,
Here, ¥ denote the numbers of black balls,
So, possible values of ¥ =0,1,2
pix=0)-rla)xe(a2)
5E kK
= — » —
Fd
%
49
Px=1)=r(8,)r[B2)+r [B1)r (82)

T o,
plx=0)+pPfx =1)+pP(x =2)
25 20 4
40 40 40
s
40
1
So, EP{X]:l

Therefore

X is arandom wvariable

Mean and Variance of a Random Variable Ex 32.1 Q26
Here, coin is tossed 6 times,

So, there can hawve

1457 or 2H 4T or 3H3T7T or

4527 or EH 1T or 6H or

a7

Herg, ¥ denote the difference between the number of head and
number of tails.

So,

X=6 420 -2,-4 -6

Mean and Variance of a Random Variable Ex 32.1 Q27

Itis given that out of 10 bulbs, 3 are defective.

Mumber of non-defective bulbe =10-3 =7

2 bulbs are drawn from the lot with replacement.

Let X be the random variable that denotes the number of defective bulbs in the selected tulbs.

LPX= I}‘,-=.\£
L =B
15
s ExiC
PlX=1)=—F
I\ '\.C:
15
: : o
PlX=2)=3=
I\. ! 'J\.C:
-\
15
Therefors, the required probability distribution is
X ] 1 2
ey = (2 L

1

L
=
L
[
[
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Mean and Variance of a Random Variable Ex 32.1 Q28

Clearly, ¥ can assume values 0, 1, 2, 3, 4 such that

g
P(¥ = 0] = [Probablity of getting no red ball) = CE‘;Z::C“ = 5% 1112110){9 = 4;5
4xZuxl
: . "C,yx T gx4 32
P(¥ = 1] = [Probablity of getting one red ball)= — e 2 = ST 1050 - 75
dxZx2uxl
. . 8x?x4x3
Cox "G, Ox1 2x1 _ 168

2

P(X = 2] = [Probablity of getting two red balls) = —3 T Tox 117 10%0 - e

dx3x2uxl
. o 8x?x6x
— = ; - _ Cax 1. 3x2x1 _ 224
P(¥ = 3] = [Prcbablity of getting three red balls] = e T Toxiix10%0 " 295
dxZx2xl
. « 8x7x6x5x1
A ; : _ g ® 0 dx3x2xd _ 70
P(¥ = 4] = [Prcbablity of getting four red balls) = e T Toxllx 109~ 455
deIxlrl

Thus, probablity distribution of random weriable ¥ is,

X o 1 2 3 4
1 32 168 224 70
4395 495 495 495 495
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[i]We know that,
P(0)+P[1)+P(2)+P(3) =1

s 8 8
157307 &0
14
15




EX-32.2

Mean and Variance of a Random Variable Ex 32.2 Q1(i)

= P P P
2|02 0.4 0.8
3|05 1.5 4.5
4103 1.2 4.8
Zpx =3.1|2px*=10.1

Mean = Zpx =31
Variance = Tpx? - (Zppq) = 10.1- (3.1)% = 0.49

Standard deviation = J\ariance = 0.7
Mean and Variance of a Random Variable Ex 32.2 Q1(ii)

oy £y My By kY .1'2.‘0.1'
1 0.4 0.4 0.4
3 01 0.3 0.3
4 0.2 0.2 3.2
5 0.3 1.5 7.5
nAp =3 Txin=12
Mean =T xp

mean = 3

Standard deviation = 1Ilz)(zp - [m ean}2
=1z (3

-

Standard Deviation=1.732


admin
Text Box
EX - 32.2


Mean and Variance of a Random Variable Ex 32.2 Q1(iii)

M Ei Mi By X ,-Z,Dl,-
1 5 25
) 4 4 4
4 . o
8 2 2
1 1 1
2 2 1
s 1 2
2
Bap=-1 a7
e EXZ,D 3T
4
Mean = 7 xp
mean=-1

Standard dewviation = 1IIE)(Q,.I:- - [m ean}2
37 2
S LA

33
4
= 4B.25

Standard Deviation= 2.9

Mean and Variance of a Random Variable Ex 32.2 Q1(iv)

oy fap Moy X;'z.D;
-1 0.3 0.3 0.3
] 0.1 0 ]

1 0.1 0.1 0.1
2 0.3 0.e 1.2
3 0.2 0.e 1.8

nxp=1 Txip=34
Mean=F xp

mean=1

Standard deviation = JEx2o - fm ean]2

- e -a7

Standard Deviation= 1.5

Mean and Variance of a Random Variable Ex 32.2 Q1(v)



M Ei Mi By X ,-Z,Dl,-
1 0.4 0.4 0.4
2 0.3 0.6 1.2
3 0.2 0.6 1.8
4 0.1 0.4 1.6
Exp=c Tx’p=5
Mean= 7 xp
mean = 2
- 2 z
Standard deviation = /R x%p - [mean)
= ,|'5-(2]2
Standard Deviation=1
Mean and Variance of a Random Variable Ex 32.2 Q1(vi)
M Ei Mi By X ,-Z,Dl,-
] 0.2 ] ]
1 0.5 0.5 0.5
3 0.2 0.6 1.8
5 0.1 0.5 2.5
zxp=1.56 EX2p= 4.8
Mean=Z xp
mean = 1.6
- 2 z
Standard deviation = Jnx“p - (mean)
- Jae- (1)
=.J4.8-2.56
=224
Standard Deviation = 1,497
Mean and Variance of a Random Variable Ex 32.2 Q1(vii)
M Ei Mi By X ,-Z,Dl,-
-2 0.1 0.z 0.4
-1 0.2 0.2 0.2
u] 0.4 u] u]
1 0.2 0.2 0.2
2 0.1 0.2 0.4
Exp=0 mx®p=1.2




Mean=F xp
mean =10

Standard deviation = JEx2o - fm ean]2

(1.2 - (o

Standard Deviation = 1.2

Mean and Variance of a Random Variable Ex 32.2 Q1(viii)

oy fap Moy X;'z.D;
-3 0.05 -0.1% 0.45
-1 0.45 -0.45& 0.45
] 0.20 ] ]

1 0.25 0.2k 0.2k
3 0.05 0,15 0.45

Lxp=-02 nxn=1.6
Mean = 2 xp

mean =-0.2

Standard dewviation = 1||EX2,D - {m ean]2
= J1e-{-0.2)

=41.6-0.04
=4/1.56

Standard Deviation = 1.249

Mean and Variance of a Random Variable Ex 32.2 Q1(ix)

% | P P P
0 l o o
&
112 = =)
12 12 12
5|2 4 g
Q Q Q
3|1 1 3
& =2 =2
1 4 16
4| = = ==
Q Q Q
5|1 s | ==
13 1s 13
35 , 35
K = xS = T2
ZDll 18 ZDll &
35
MWean = K=
ZP% =15

2
Variance = Epx’ - (Zpx)” - %‘ [%J ) %

ﬁ

Standard deviation = JMariance = Z2——

Mean and Variance of a Random Variable Ex 32.2 Q2
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[i)We know that,
P(0.5)+P(1)+ P(1.5)+P[2) = 1
ke ke FF 4k =1

HIik-1=0

FFP+-k-1=0

(Bk-1)k+1)=

0

k=lork=—1
3

We know that 0 £P(X) <1

Lkl
3

(i)

.

=
T

0.5

1.5

[T =aYa Y I (W R V] Y Y S

[ v e o e e e

Mean = Zpx =

23

18

Mean and Variance of a Random Variable Ex 32.2 Q3

M

i

M By

2
My

=1

b

b

q

e

by

ap

] Qq'

Mean=F xp
mean = 3o+ bg

Variance = Zx°p - {m ean]2

= {azp + bzq:] -fap+ bq}2

= &%+ b%q - %% - B%% - 2abpg
3°pq +b%pq - 2abpg
ba {az + 8% Zab)

Variance = pg (3 -

Standard deviatio

22

by

- fe-b57

p+q=1]

Mean and Variance of a Random Variable Ex 32.2 Q4




We know thatin a throw of coin.
1 1
P[:H:]=§, P('r)=E
Let ¥ denote the number of heads in three tosses of coin.
So, ¥ =0,1,2,3

elx=0)=p[r)F(r)e(T)

i1 1 1 1 1 1 1 1
=E—H—N—t —N—K—F— N ==
2 2 2 2 2 2 2 2 Z
_ 3
8
P[x=3]=P[H]P[H]P{H}
1 1 1
= T wlwz
2 2 2
1
"3
So,
My By M By x,-zp.,-
1 u} 0
0 F)
3 3 3
1 ) ) E)
3 & 12
2 g E) B
1 3 =
? 5 a3 3
EX,D=E EX2P=3
2
Mean= 5 xp
mean= —
2

Yariance = T x 4o - fm ean}2

_3-2
1

) 3
Yariance = —

Mean and Variance of a Random Variable Ex 32.2 Q5




Two cards are drawn simultneously from a pack of 52 cards.
Let X denotes the number of kings drawn.

So, X =0,1,2

) - 48C,
52C,
48 x 47

E2xbl
188

221
40y x 4BC,
© o E2C,
4x 48 w2
L2 =5l

32

221

4c,
E3C,
4x3

T Ezx51
1

T zo1

L ¥

Px=1)

Plx=2)=

S0,

M Ei Mi By Ny Z,D l

188 ] u]
0 221
a2 3z a2
1 221 221 221

2 221 221 221

34 2, 30

xh = —— = —_—
AP 221 221

Mean= 7 xp

34
mean = —-
221

variance = Zx%p - {m ean}2

38 (34
T2zl L2zl
7956 -1156

43241
6800

BECEES

) 400
Yariance = ——
2873

Mean and Variance of a Random Variable Ex 32.2 Q6



We know that ,in a throw of coin.
1 1

=, piey =2
2 [: } 2

Let ¥ denote the number of tails in three throws of coins.

pr)=

So, X can take walues from 0,1,2,3

elx=0)=pfr)P{H)r ()
111
)
1
)

1 111 1 1 1
H—d—H—X—F+—x—x—
2 2 2 2 2 2 2

11 1 1 1 1 1 1 1
= —H-om—t—-m—H—t—oH—oH—
27272 27272 27272
_2
T3
plx=3)=p(r)e(r)e (1)
1 1 1
= — W — W —
22 2
_1
!
S0,
Mean= 7 xp
3
mean = —
2

Variance = T a3 - {1 ean]2

Q

=3-=

4
) 3
Variance = —

Standard Deviation = JfYariance

_ 3
4

Standard Deviation = 0,87

Mean and Variance of a Random Variable Ex 32.2 Q7
Total 12 good and bad eggs. 10 are good and 2 are bad.

3 eggs are drawn from this lot
Let X be the random variable that denotes the number of bad
eggs in the lot.
P (X = 0) = P (3good and 0 bad) = 3C;.}0C/2Cs

= 1 x 120/220 = 6/11
P (X = 1) = P{2good and 1 bad) = 2C,.10°C/12C;

=2x 45/220 = 9/22
P (X = 2) = P(1lgood and 2 bad) = 2C..10C,/12C;

= 1x10/220 = 1/22

The probability distribution of X is

X 0 1 2
| & | 2 | &
11 22 22

Themeanzﬂxi+1x%+2xi= = 1/2

2

[
[

5]
5]
5]
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Mean and Variance of a Random Variable Ex 32.2 Q8

& pair of dice is thrown . And X denote minimum of the two number appeared.
So, X can have values 2,3,4,5,6,

5 ) 11 Possible pairs: {1,1] \ (:1, 2}, {1, 3} ,{1, 4} ,{1, 5] \ (:1, 6] \ (:2, 1} ,{3, 1] ,
S [
g . .
Px=2)= = [Possible pairs:(2,2),(2,3), (2, 4), (2,5),(2,6) (3. 2), {4,2),(5,2). (6, 2}]
7 . )
Plr=3)- [Possible pairs: (3,3), (3, 4),(3,5), (3,6, {4,3),(5,3), (6,3} ]
Plx=4)= 35_6 [Possible pairs: (4, 4), {4,5), {4,8),{5, 4], {6, 4] ]
3 . .
£fx=258]= =5 [F‘DSSIb|E pairs: [5,5],[5,6],[6,5]]
1 . .
Plx=6)= = [F‘DSSIb|E pairs: [6,6}]
M i Mi By X,-Z,D.,-
11 11 11
1 36 36 36
Q 18 1]
2 36 36 36
7 21 a3
3 36 36 36
s 20 G
4 36 36 36
El 1s 7
> 1] 36 1]
6 L 5 L
1] a6 1]
91 301
Bap= Ty EXZ.D ==
Mean=F xp
flaan = E
Variance = T a3 - {1 ean]2
a6 26
_ 10g3p - 8281
N 1296
_ 25855
1294
Yariance = 1,97
Probability distribution is
X o 1 2 3 4 = a}

Py L 02 705 31
T 36 36 36 36 36

Mean and Variance of a Random Variable Ex 32.2 Q9
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We know that ,In a toss of coin,

P[r]=%,

Let ¥ denote the number of occuring head in 4 throws of coins.
So, X can take values from ¥ =0,1,2,3,4

elx=0)=p[r)e(r)e(r)e(T)

Plx=a)=p(H)eH)p(r)e(H)

1

= —N—oN—X—

272727z
1
16
S0,
oy i M By X ,-2'5.,-
1
0 16 0 0
4 4 4
1 16 16 16
& 1z 24
= 16 16 16
4 1z 36
16 16 16
3
1 il 16
16 16 16
4
naxp =2 Exzp =5
Mean = Z xp
mean= 2
. 2 e
Yarianoe = nx “p - [mean)
-s- (3
Warianoe = 1
Probability distribution is
x 1+ 0 3 4
,D[;(]; i i i
16 16 16

Mean and Variance of a Random Variable Ex 32.2 Q10
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X denotes twice the number appearing on the die.
So, X = 2,4,6,8,10,12.

Probability distribution is

X 2 4 a
pg; L L 1 111
[a} a} [a} [a} [a} [a}
M Ei Mi By X ,-Z,Dl,-
1 2 4
2 a] &] &]
1 4 16
4 a} [a}
1 [a} 1]
5 3 3 &
1 a a4
8 a} [a} [a}
" 1 10 100
&} s &}
1 1z 144
12 = = ==
&} s &}
xo=T 364
nxp EXZ.D_T
Mean= 7 xp
mean= 7
. 2 2
Yariance = T x “p - [mean)
204 z
(=)0
_ 364-294
&]
_ 70
&]
Variance= 11.7
Mean and Variance of a Random Variable Ex 32.2 Q11
Probability of ewven number = 2 [£] =
1
= £ o)==
(0) =2
Here, X have values 1 or 3 according as an odd or even number.
S0,
X 1 3
1 1
el o —
oy i M By X ,-2'5.,-
1 1 1
1 2 2 2
1 3 Q
2 2 2 2
Dxp=2 EX2P=5
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Mean= 7 xp
mean= 2

variance = Zx%p - {m ean}2
=5-4

Yariance =1

Mean and Variance of a Random Variable Ex 32.2 Q12

Let the event of getting a head = H and getting a tail =T
Let X denote the variable longest consecutive heads occurring in
4 tosses. The possible values are

0 (no head) {L, T.7, T}
1 (1 heads) {H, T.T, T}
2 (2 heads) {H, H, T, T}
3 (3 heads) {H, H, H, T}
4 (4 heads) {H, H, H, H}

MoM oM oKX
L T T T

n(s) = {(HHHH), (HHHT), (HHTT), (HT HH), (HTHT), (HTTH), (HTTT),
(THHH), (THTH), (THHT), (THTT),(THTT),(TTHH), (TTHT)

(TTTH).( )
1
P(X=0)= —
( ) 16
7
P(x=1)= —
( ) 16
5
p(¥=2) = —
( ) 16
)
P(X=3)= =
{(X=3) T
P(x=4) = ik
16
Probability distribution is
X u] 1 2 3 4
p.=P(X) 1 7 5 z 1
16 16 16 16 16
pixil D 7 20 18 1
16 16 16

Mean = Xy ¢ nX; % P(X)

1 7 5 2 1
Mean, 4 = 0x§+1xﬁ+2xﬁ+3xﬁ++xﬁ
A 8l
16 16 16

=0+ i +
S 18

=‘1‘—; = 17

Variance Var(X) = Ep; 27 — (Zpix)*

=2 17
186
=3.825-2.89

=0.935

Mean and Variance of a Random Variable Ex 32.2 Q13



Bo® contains five cards 1,1,2,2,3.
Here,
¥ denotes the sum of two number on cards drawn.

¥ denotes the mazimum of the two number,

So, X = 2,3,4,5
Y =123

P[:X= 2}=P[1}P[:1}

2 1

5%

=01
elx=31=r1)r(2)+e(2)F (1)

2 2 2z 2z

TErItErE

= 0.4
elx=4)=p2)efz)+r(1)P(3)+ P (3)P (1)

21 2 1 1 2

TErITEETER

=03
elx=8)=r2)r(z)+e[5)P(2)

2 1 1 2

T5ratEry

=02

Probability Distribution for X

X oz 3
Plx): 01 04 03 0.2

oy i M By X ,-2'5.,-

0.1 0.1 0.4

a 0.4 1.2 3.6

4 0.3 1.2 4.5

5 0.2 1.0 t.0
Zxp=38 nxZp=13.8




Mean= 7 xp

mean = 3.6
Variance = T a3 - {1 ean]2

-13.8- (3.6)°
-12.8-12.06

Variance = 0.84

plv=1=rf1)r(1)
1

| ma

w—
4

| ra

]

0
-0.1
plv=2)=pf{t)e(2)+p2)p (1) +r[2)r (=)
_2.2.2 2.2 1
4

IR
plv=2)=05
Py =3)=r(L)r(a)+r{2)P (3)+F(3)P (1) +P(3)P (2}
1 2.1 1.2 1 2

Probability distribution for ¥ is

X1 2 3
P[x]: 0.1 0.5 0.4
Y i L= Vl,zp i
1 0.1 0.1 0.1
2 0.5 1.0 2.0
3 0.4 1.2 3.6
Zxp=248 Zx%p=57
Mean= 5 xp
mean= 2.3

variance = Zx“p - {m ean}2

-57-{z.3)

Yariance = 0.41

Mean and Variance of a Random Variable Ex 32.2 Q14




Probability of getting an odd number = £ {0) = %

= ele)=

M|

Dig is tossed twice, Let ¥ denote the number of times an odd number ocours,
So, X =0,1,2.

px=0)=pfe)r(E)

11
= — M —
22
1
4
Plx=1=p(0)P[(E)+P(E)P(0)
11 1 1
= —®W—4 — = —
22 22
1
2
px=2)=2{0)r(0)
101
= — W —
22
1
P[)<=2}=Z
oy i M By X ,-2'5.,-
0 1 0 0
T
1 1 1
1 ] z z
1 E 4
2 B 4 4
Zxp=1 EX2P=§

Mean=gfxp =1

. z
Yariance = x 20 - {rean)
3

=Z-1
z

) 1
Yariance = —
2

Mean and Variance of a Random Variable Ex 32.2 Q15



Cut of 13 bulbs § are defective = 8 bulbs are good.
3 bulbs are drawn without replacement ,

Let % denote number of defective bulbs,

So, X can have values 0,1,2,3

P (% = 0) = p{No defective)
80,
13C;

B=7 =6
13x12x11
28
143
£ (% = 1) = p(Only one defective)
8C, % 5C,

130,
EIx?:-ch IxZxl

2 13x12=11
70

143
P (% =2) = p{only two defective)
_BC, x5C;
13c,
=8x5x4x Ix2xl
2 13 =12 =11
40
143
£ [% = 3) = pfall three are defective)
_ 5%
T 13,
4x5 IxZxl

®
2 13x12 =11
5

143
So, Probability distribution is

X 0 1 2 2
28 70 40 &

143 143 143 143

Mean and Variance of a Random Variable Ex 32.2 Q16

P(:x]:

£ [win) = 1—13 = £ flose) = %

He gains Rs 90 if he wins and loses Rs 10 if his number does not appear.

Let ¥ denote total loss or gain, so,

X 90  -10
1 12
XE 20 -ieh
13 13
E(x)=xzxP
_%0_120
13 13
30
.E[X}=—E

Mean and Variance of a Random Variable Ex 32.2 Q17



Let "X bethe randomvariable which can assume
wvaluesfrom Oto 3.

26
C 2600 2
Po(:o):ﬁ:—:
3

22100 17
P(X:l): 25(:1)(25(:2 = 8450 :£
52, 22100 3
P =2y = C2x "G _ Bas0 _ 13
S2g, 22100 324

26

C; _ 2800 2

P :3 =_ 2 =_="+v" =_=

=3 52, 22100 17

Probahbility distribution of X:
X =% 0 1 2 3
13 13 2

.2
PE=%) 97 33 37 17

3
Mean = 2 (x; x p;)
i=0

SHgPg tHiPy T HaPa T X3Pg

— 2 13 13 2
_Ox?+1x¥+2x¥+3x?
_13+26+12

=S

_5

T34

_3

T2

=1.5

Mean and Variance of a Random Variable Ex 32.2 Q18

¥ can assume values 0, 1, 2,
Yes ® is a random variable.

Sx4
z le=—"no
o . . CFCgx T, T 20
P(X = 0) = [Probablity of getting no black ball) = e T Tx6 @
2x1
2,
: . . Cyx ¥, 2x5 20
P(x = 1) = [Probablity of getting one black ball] = SRR T
2x1
e
_ - : Cox ", 1x1 2
P(x = 2) = [Probablity of getting two black balls) = T TxE T 4
2x1

Thus, probablity distribution of random weriable X is,
* a 1] 2

P(X) 201202
42 42 | 42
X P P P’
0 E o o
42
(|20] 2 | 20
42 42 42
S22 4 5
42 42 42
4 2 2
o= — R
Epl i 7 Epl i 3
Mean = Zpx = 4
7
_ 2 (4Y 50
W —Tpxio(TpxFoSo| D] 2 2=
ariance = Zpx° - (Zpx) = {?J s

Mean and Variance of a Random Variable Ex 32.2 Q19
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We can select two positive in 6x5 = 30 different ways,
¥ denates tha larger number so, X can assume values 3, 4, 5, 6 and 7.
Yes X is a random variable.

P(x
P
Plx

PX

P(X =3)=P[larger number is 3] = {
4) = P(larger number is 4) -
5) = P(larger nurmber is 5) ={
)

6)=Pllarger nurmber is 6) =

7)=P[larger numberis 7) =

(2,3),(3.2)
{(24).(42),
(2,5),(5.2),
[[2 6], (6
{(27).(7,2

2
) =

b 2

30
1,13,4),(4.3]) - ad

(5.5):(5.3),(4.5),(5.4)) - =
).(36),(6:3),(46),(6,4),(5.6).(6,5) -
1.(3,7),(7,3),(47),(7,4%,(57),(7,5),(6,7),(7,6)) =%

Thus, probablity distribution of random veriable ¥ is,

X | P i P
3|12 & 1
30 30 30
a2 B 64
30 30 30
sls| ;o | o
30 30 30
6|2 | 28 288
30 30 30
sl |
30 30 30
2P = Z Zpx” = S
3
17
Mean = Zpp = =

Warianoe = Zpy” - (Z pixif -
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