RD Sharma
Solutions
Class 12 Maths
Chapter 32
Ex 32.2



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

5| P Pisi P
2102 0.4 08
3|05 1.5 4.5
4|03 1.2 4.8
Zpx =3.1|Zpx?=10.1

Mean =Zpx =3.1
Varianoe = Zpp? - (Zpx ) = 10.1-(3.1)° = 0.49

Standard deviation = JVariance = 0.7

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

My £y M By X ,-2,.’_','..-
1 0.4 0.4 0.4
3 o1 0.z 0.9
4 0.z 0.2 3.z
5 0.2 1.5 7.5
Zxp=3 Txip =12
Mean =7 xp

mean = 3

Standard deviation = \(Exzp = m ean]2

= J1z - (3)°

-G

Standard Dewviation= 1.732

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




M £y M By X ,-2,.’_','..-
L s 25
= 4 4 4
4 - E
g 2 2
1 ! =
2 2 N
1 1 2
2 g T l
2
xp=-1 a7
nxp TxZp =2l
]
Mean =7 xp
mean=-1
e = 2
Standard deviation = .JEX P~ [mean)
37 2
- Bty
z (BE
4
= J2.25
Standard Deviation= 2.9
Mean and Variance of a Random Variable Ex 32.2 Q1(iv)
My £y M By X ,-2,.’_','..-
-1 0.3 4.3 0.3
] 0.1 ] ]
1 0.1 0.1 0.1
2 0.3 0.6 1.2
3 0.2 0.6 1.8
Dxp=1 nx‘p=3.4
Mean =7 xp

mean =1

Standard deviation = \(Exzp = m ean]2

- o907
Ny

Standard Deviation= 1.5




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

My £y M By X ,-2,.’_','..-
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
Dxp=12 Txlp=5
Mean =7 xp
mean = 2
. = 2
Standard deviation = \(EX o - [mean)
-5 (2r
Standard Deviation=1
Mean and Variance of a Random Variable Ex 32.2 Q1(vi)
My £y M By X ,-2,.’_','..-
] 0.2 a ]
1 0.5 0.5 0.5
3 0.2 0.6 1.8
5 0.1 0.5 2.5
Lxp=16 Txlp= 4.8
Mean = 2 xp
mean = 1.6

Standard deviation = \(Exzp - [m eanj2

= J4.8-f1.6)
-J4B8-2.56
- 224

Standard Dewviation = 1.497

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




My £y M By X ,-2,.’_','..-
-2 0.1 .2 0.4
-1 0.2 0.2 0.2
] 0.4 ] ]
1 0.2 0.2 0.2
2 0.1 0.2 0.4
EZxp=10 Txip=1.2
Mean =7 xp
mean =0
. = 2
Standard deviation = \(EX o - [mean)
-2 - (o)
Standard Deviation= 1.2
Mean and Variance of a Random Variable Ex 32.2 Q1(viii)
My £y M By X ,-2,.’_','..-
-3 0.05 0.15 0.45
-1 0.45 -0.45 0.45
] 0.z2o ] ]
1 0.25 0.25 0.25
3 0.05 0.15 0.45
Dxp=-02 nx‘p=16
Mean = xp

mean =-0.,2

Standard deviation = \(Exzp - [m eanj2

- J1.6-{-0.2)°
-Jl6-0.04
= 1,56

Standard Dewviation= 1.249

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




% | py P, P
] l ] ]
]
e = =l
12 13 18
5|2 4 k&)
9 9 9
3|1 1 3
] = =
1 4 16
P = =~
9 9 9
| L = 22
12 13 18
35 . 35
o= v = T
Er::ll 1 18 Ep| 1 6
a5
Mean = o= T
ZPi% 12
. 35 (35Y 665
Variance = Tpox’ — PV L il B
Zoi - (zp) - 2 (2] - 52
Standard deviation = ariance = —‘66

Mean and Variance of a Random Variable Ex 32.2 Q2



[i)We know that,
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We know that in a throw of coin.
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plHY==, plry==
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Let ¥ denote the number of heads in three tosses of coin.
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Two cards are drawn simultneously from a pack of 52 cards,
Let X denotes the number of kings drawn.

So, X =10,1,2
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We know that ,in a throw of coin.
1 1
pry==, plHYy ==
(N-2  el-2
Let & denote the number of tails in three throws of coins,

So, X can take wvalues from 0,1,2,3
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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 wvariable that denotes the number of bad

eggs in the lot.

P (X = 0)= P (3good and 0 bad) = 3C,.%Cs/*2C;

=1 x 120/220 = 6/11

P(x= 1) = P(2good and 1 bad) = 2C,.*°Cy/**C;

=2x 45/220 = 9/22

P(¥X=2)=P(lgood and 2 bad) = 2C..*"Cy/*Cs

= 1x10/220 = 1/22

The probability distribution of X is
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& pair of dice is thrown.And X denote minimum of the two number appeared.
So, X can hawve walues 2,3,4,5,6.

P[X=1]=%
P[X=2]=%
P[x=3]=%
P[X=4]=35—6
P[x=5]=i‘5

Possible pairs: [1,1],[1,2],[1,3],[1, 4],[1,5],[1, 6],[2, 1],[3, 1],
(4.1).(5,1).(6,1)

[Possible pairsi(2,2),(2,3). (2.4), (2.5).(2,6), (3,2), (#.2), (5,2), (6,2)]
[Possible pairs: (3,3), (3, 4), (3.5), (3.6), (4,3), (5,3), (5,3)]

[Possible pairs: (4, 4), (4,5), (4,6).(5. 4. 5, 4]]

[Possitle pairsi(5,5), 5.6),(5,5)]

[PDSSib|E pairs: [6,6]]
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We know that ,In a toss of coin.
1 1
pry==, plHY==
(M=%, eH)=3

Let ¥ denote the number of occuring head in 4 throws of cains.

So, ¥ can take walues from X =0,1,2,3,4

plx=0)=p(T)e(r)e(T)F(T)
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X denotes twice the number appearing on the die.

So, X = 2,4,6,8,10,12.

Probahility distribution is
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Probability of even number = 7 (£) = % = %

= P[O:J:%

Here, ¥ have values 1 or 3 according as an odd or even number,
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Let the event of getting a head = H and getting a taill =T
Let ¥ denote the variable longest consecutive heads occurring in
4 tosses. The possible values are

¥ =0 (no head) {F, T T, 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}

n{s) = {{HHHH),(HHHT), (HHTT},(HTHH),(HTHT},(HTTH),(HTTT},
{THHH),{THTH) {THHT ), (THTT),{THTT),{TTHH),{TTHT)
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Box contains five cards 1,1,2,2,3.
Here,
X denotes the sum of two number on cards drawn.

Y denotes the maximum of the two number,

So, ¥ = 2,3,4,5
Y=1,2,3

P[:X= 2]=P[1]P[1]
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Mean=Z xp
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Probability of getting an odd number = 2 {0] = %
1
= ElE]l= =
€)= 1

Die is tossed twice, Let % denote the number of times an odd number occurs.,

So, X =10,1,2.

plx=0)=r(e)r(E)

11
= — w —
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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 [x =0)=p[No defective)
ac,
13C;

Bx7=b
13x12x11
28
143
P [x =1) = pfonly one defective)
8C, % 5C,

13C,
B =7 =k Ix2=1

=
2 13=12=x11
70
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2 13x12 x11

40
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5C,
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)
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So, Probability distribution is

X 0 1 2 3
28 70 40 5

s D —_— - — —_—
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P[win]=1—:>

1
3

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

P flose) = 1—3

Let ¥ denote total loss or gain, so,

X 90  -10
1 12
Xe 20 120
13 13
E[x)=xxP
_30_120
12 13
30
.E{X]=-E
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Let "X bethe randomvariable which can assume
walues from Oto 3.

%6C, _ 2600 _ 2

P :|:| =2 =_==""" =_=
® ) 52|:3 22100 17
PX=1) = i %G, _ B4s0 _ 13
52|:3 22100 34
PO¢=2) = o< *C, _ 8450 _ 13
52¢, 22100 3
26
Cy _ 2600 2
F =3 === =_=_
® ) 52|:3 22100 17
Frobakilitydistribution of X
X=w, 0 1 2 3
_ 2 12 13 2
PX=%) 37 33 34 17
3
Mean = Z, (x; x p))
i=0
=HgPgtE Py + P+ 3P
2 1= 1= 2
=0 —F+ ]l — 2 ——+3 —
17 34 34 17
_13+26+12
34
_51
34
=3
2
=1.5
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¥ can assume values 0, 1, 2.

Yes ¥ is arandom variable,

P(¥ = 0] = [Probablity of getting no black ball) =

P(¥ = 1) = [Probablity of getting one black ball) =

P[X¥ = 2) = [Probablity of getting two black balls) =

2 1><M
CpX 5Cz= 2x1 _ 20
C, 7x6 42
2wl
‘Cyx T, 2x5 20
T, 7x6 42
Zxl
Cox T, 1x1 2
T, 7x6 42
Zxl

Thus, probablity distribution of random veriable X is,

x [o[1]2
P(X) 20120 2
42 | 42 | 42
X | P | P P
0|22 0 0
42
|20] 2 | =20
42 42 42
S22 4 8
42 42 42
4 , 2
M= — WS =
El‘::ll 1 ? El‘::ll 1 3
Mean = Zp, i=§

Variance = Tpx? - [Zpp)” =

2

3

i

7

4}2

_50
- 147
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We can select two positive in 6x5 = 30 different ways.
¥ denctes tha larger number so, X can assume values 3, 4, 5, 6 and 7.
Yes ¥ is a random variable.

P(¥% = 3) = P(larger number is 3)

P

4) = P(larger number is 4) =
5) = P{larger number is 5]
6) = P(larger number is &)

)

7)=P[larger number is 7

)
2),
)

-{(2,3),(32
{2 4,04
={(25).(5.2),
((26).(8
={[27),(7,2

)
 2),
)

(34.(43) - =

(
(3,6),(6,3),(46),(6,4),(5,6),(6,5)) = =5
(

2
%

4

3.5),(5.3),(4.5)(5,4) - =
6 2

A3.7),7,3),(47).(7,4),(57),(7,5),(6,7), (7, 6)} -

Thus, probablity distribution of random veriable X is,
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