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Ex 32.1



Here
KN =2 -1 0 1 2 3
plx): 0.1 k02 2k 0.3k
We know that,

pl-2)+pl-0+p(0)+p()+p(2)+p(3)=1

= D.1+& +0.2+25+03+& =1
== 4k +06=1
= 4k =1-0.6
= 4k = 0.4
0.4
= b = —
4
Ford k:i
10
= k=01
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Here
X1 0 1 2 3 4 5 6 7
plx): a 33 58 73 93 1l 133 15a

Since mpx)=1

plo)+e(l)+e(2)+r(3)+p[4)+p (5)+r(a)+o[7)+r(a)=1
=3+3a+ha+7a+9%3+11a+13z+153+173 =1
Bla=1
1
g = —
81

I

(i) #(x <3)=r,[0)+r 1)+~ (2)
=3+ 33+ 5a
=93

Pxz3)=1-Pfx<3)=1- g

[Tul I

plo<x<8)=p[1)+F(2)+F[3)+~[4)
=33+53+73+93
= 243

(3]

.'.P{D<X<5]=;—?

Mean and Variance of a Random Variable Ex 32.1 Q4

173



Here: -

W ] 1 2
P [x): 3c? 4o -10c? c-1
VWhere o> 0

(i} since mefx)=1

= plo)+e(1)+e(2)=1

¥+ 4c-10cf +85c-1=1

3¢ -10c?+9c-2=0

3c® -3¢ -7l +Tc+2c-2=10
3’ fc-1)-Tefc-1)+2fc-1)=0
[c—l](Bcz—?C+2)=D

[c—l](362—66—6+2)= 0

L

[c-1){3cfc-2)-1fc-2))=0
[c-1){3c-1)[c-2)=0D

only o =% is possible, Because ifc= 1, orc = 2 then P{2) will become negative.

[ii] & [x < 2] =F [D]+P[1]
= 3c” + 4c - 10c?

(5] o)l

3 4 10

3 9
10

9

-1

+

w|

O w oo = R

P fx<2) =

w|

(i} (1< xs2)=prf2)
=bc-1

A

P[1<X£2]=

Q1] ma
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Here,
28 (x4} = 3P [wo) = P [ig) = 5P [x,)

Let P {xg)=a
28 (%) = P (#3) = P{x1]=§
30 (x2) = £ (x3) = P[Xz]=§
E
5P {x4) = P (x3) = 'D[X4]=§
Since Ple)+P[xa)+P [xg) +P[xg)=1
3 ] 3 3
= - 4+ — + - + = =1
2 3 1 5
15z +10a+ 203+ 6a
= =1
30
= Gl =30
30
= 3=
Gl
50,
Koo kg g g g
P L) 15 10 30 6

61 61 61 &1
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Hera,
Plw=0y=Plx=0)=7[x <0

LatPfs =0) =&

- ole>0)=k=rFx<0)

Since T & [.'1. j=1

= Sfeco)+plrnf+o v 0]
= ek +k =1
= 3% =1
i
L=
]

So, Flr<0)=

le——'l]+.‘-"[x——.:.'}--s':"r:v'_—ﬂ}:%

3v{>.=-1]='3l. Ple=-1)=8fr=-8)=p [ =-3)

ol =-1]=2

{ =3

o . : - 1

oty ﬁ':a=_1]=-[ﬁ;_/];,_[Y;_.,J;E____[I}
= Pleamyto oo __ i

{0} 1 i)
and

& [.a =0y =k

ﬂfx-ljnﬂfx-::lr-g',«-3]|-;

v =1)- 2, Plx 1) mp(n=2) =P x 3]
= -”:_.H-l]-;

= Pleegnrlr=2)-plx=3n 2o i)

From equation {i), i}, fiii},

¥ -3 -2 -1 0 3 2

2 3
1 1 L
g ] 9

|
[
e
W]
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Let ¥ denote number of aces in a sample of 2 cards drawn.
There are four aces in a pack of 52 cards.

So, ¥ can have wvalues 0, 1, 2

Mo,
4ac
P[X=D]= 2=48x4?x 2 =1EIB
E2C5 2 2«51 221
P{)(= 1]= 432 x4y _ 48 =3 x2 _ 32
Lac, EZ2 =51 221
4
P{X=2]= 2=4X3x 2 - 1
520, 2 2«51 221
S0,
X ] 1 2
188 3z 1

fal [X] :
221 221 221
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Probahility of getting a Head in one throw of a coin=

ma| =

P[H]=%

1
= P{T}=1—E

= P[T:l:é

Let % denote the number of heads obtained is 3 throws of a coin .
Then #= 0,1, 2, 3

I
P[X—D]—P[T]P[T]P[T]—— é
)7 {

TI+e(T)e(r)e(H)

11
)

P[X-l]—P[H]P[T]P[T]+P[] (+)F
2 33)

(b

plx=2)=pH)p(R)p(T)+r (R (T)E(H)+ P (TP [H)P (H)

11 1% {1 1 1y (1 1 1
=|lox—ow— |+ oo oo —
[2 z 2] [2 z 2] [2 z 2]

1
]
5o,
Required probability distribution is
x 0 1 2 3
P (x): 1 3 3 1
2 2 2 2

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 padck of 52,

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

I
43
plx=0)= 4
52C,
480, x 40,
e o
4
432, =4
px=2)= 227702
52C,
4BC1 X4C3
Plv=3)= —L_——7
52C,
4
P =a4)= —2
52C,
S0,
Required probability distribution is
X 0 1 2 3 4
P () 48C, 4BCy x40, 480, x40, 4B, x4C; 40,
- Eac, £aC, £aC, £2C, £2C,
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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 ¥ =0,1,2,3.

S0,

G 6 xE5xd FIm 1
P fnored balls)=p{x =0} = 3 _2xaxT - ==
1|:|C3 FIm 10x9 =3 &)

40, x6C; 4x6xE5 Ix2

2 [Dne red baIIS] =g [X = 1] = = ® =
1|:IC'3 2 10=x9 =3

p [two red ball5]=P[X=1]=4C2xac1=4xgx‘5x 3x2
1025 2 10 x99 =3

i dmwInl 1
f{all three red)=p{x =3) = 3 _ Gwaxe L
102, 10=x9=x8 30

The required probability distribution is

M ] 1 2 3
&] 2 10 320
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Here 5 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,
15x14x13x12x duwdm2wl

dwImd=l 20%x19x18 =17
=

323

_5C; x15C;

-~ 20c,

EwlExl14 =13 el
3x2x1 20x10x1Bx17

455

T

P[X’=D]=

_ SC; %150,
20C,

Ex4 15=14 dmwIm2xl
x x

2 Z 20x19x18x17
70
323

P[}(= 2]

_5C3x15C1
20C,
x4 4w ImZul
i i
20=x19 %18 =17

P [x = 3)

10
323

¢
PlH=4)- 20(:44

dmwdm2xl
2019 =18 =17

=5

959
So, required probability distribution is
X 0 1 2 3 4

91 455 70 10 1
323 959 323 323 Q549

P lx):
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Here, ¥ denote the number of sum of two number or two dice thrown together

So, X = 2,3,4,5,6,7,8,9,10,11,12,

S0,

Plv=2)= % [F‘DSSibIe pairs:
plx=3)= 32_6 =% [PDSSibIe pairs:
Plx = 4) = %: % [Possible pairs:
P[X=5]=%=é [PDSSibIe pairs:
P[X=E|]=% [F‘DSSib|E pairs:

a] 1
P{X=?]=£=E

plx=8)-= % [F‘DSSib|E pairs:
plx=9)= % = é [Possible pairs:
f[x=10) = % L [F‘DSSib|E pairs:
plx=11)= % = % [PDSSib|E pairs:
P lx=12)= %

So, required probability distribution is

X 2 3 4 L
1 1 1 1
Plx): — — — =
36 1a 1z 9

[PDSSib|E pairs:

(1]
(1.2). (2, 1)]
(1,3}, {2.2), (3, 1}]

(1,4),(2.3),(3,2), (+.1]]

(1,5),2.4), 2.3, {.2),{5.1)]
(1,8),(2.5), (2.4), {43), {5.2).6.1]
2.6),(2,9).(+.4), (53, (6.2)]
(.6),(4.9).(5.4),(6.3)]
(46).(5,5). (6.4)]

(5.6).(6.5)]

Possible pairs: [6,6
(6.6}

s} 7 2 E 10 11
5 1 5 1 1 1
36 s} 36 4 1z 135
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There are 15 students in the class. Each student has the same chance to be chosen.

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

The given infarmation can be compiled in the frequency table as follows.

1
=
iy

R

1

)
—
T

1
=
()]

R
|
)
—
.

1
=
M

R

1

POX = 14) ==, P(X
15

P{x = 18) =....].:.J =l
I3

1
=
]

o

1

)
Fale
T

1
ma
]

o
|
)
Faie
T

1
]
=

o

1
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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, % can hawve values 0,1,2,3,4.

200,
ZEC,

 20%19%18x17
YT
969

© 2530

plx=n0]=

_ 5y w200,

- ZEC,

=5><2I:I><19><18x 43w
Ix2xl 2L 24223 x22

P[:X=1:]

_5C, %200,
R

Ex4 20=19 4x3=x2Zx1
T T2 "7 2 "ooxodxzaxoz
38
S 253

Px=2)

_ 5Cy =200

- ZEC,

EX4>< 20xd=xFxxl
SEx24 2322

P[X=3:]

2
4
253

5C,
" 25,
dxdm2nl
MO x24x23x22
1

YD

Px=4)

So, required probability distribution is

Mo ] 1 2 3 4
{Xl' Q59 114 a8 4 1
" 2530 253 253 253 2530
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Two cards are drawn successively with replacement from a pack of 52
cards,

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

P (x=0) = P(m)xp (Ez)
48 48

tz &z

144

169

px=1) =P (a)e[A)+ o [d1)P (4,)
4 48 48 4

_— e — X —

£tz 5z 5z &2

24

169

P (x=2)=2[A)P (42)

4 4
= — W —
£2 L2
1
169
S0,
Required probability distribution is
X 0 1 2
pla; L4t 24 1
169 169 169
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Two cards are drawn successively with replcement from a pack of 52
cards.Let X denote the number of kings drawn out of 2 cards.
So, ¥ =0,1,2,

p(x =0)=p[Ki)xpKz)
48 48
T

144

169

pix=1)= P[KI]P(Ez)ﬂD (E)P[KZ]
4 48 48 4

_— e — X —

tz 52 52 5o

24

160

P{X = 2]=P[K1]P[K2]
4 4

—_— —

k2 &2

1

169

So, required probability distribution is
X 0 1 2
144 24 1

U] 158 Tes 1es
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Two cards are drawn without replcement from a pack of 52
cards. Let X denote the number of aces drawn from padk out of 2 cards.
So, X =0,1,2

480,
52C,
48x47  2x1

2 S2=b1
138
221

P[X':D]=

4C,; %480,
© B2,
448 x2

SZ2=51
3z

221

Plx = 1)

_

52C,
43 2
_—

o " EZxE1
1
291

plx =2

So, required probability distribution is
X 0 1 2
128 3z 1
s D — _— —
[ ] 221 221 221
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Given bag have 4 white and 6 red balls.Let X denote the number of
white balls out of 3 balls drawn without replcement,
So, ¥ =0,1,2,3.

6C,

10C,

G xE5=4 Imz
3x2  10x9x6

2 [ND white ball] =

_ g
30
. 4 G
£ {One white ball) = it Balihet]
10C,

4><E|><5x Ime
2 10=x9 =3

I
30
. 4 G
£ [Two white balls) = i Ralnd §
10C,

4)-(3)( Bwdxe
2 10«9 =8

B a
20
. 4
£ [Three white balls) = =
10C;
_4wdx2xl
10x9 =8
_ 1
20
S0,
Required probability distribution is
X ] 1 2 3
g S 2 L
30 30 30 30
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Since total is 9 when dice has {3,6) {4,5) (5, 4) {6, 3)
» P& total of 9 appears) = p[4) = %

Two dice are thrown 2 times,
Here,¥ denotes the numbers of times a total of 9 appears.

So, v =10,1,2

pv=0)=p[a1)xp (4]
_32,32
36 36
64
T a1
plv=1)=p(a)ep[az)+r[ai)r(a;)
_ 432 3k 4
36 36 36 36

16
T B1
plv=2]=r(4)r[4)
4 4
“36 38
1
81
S0,
Required probahility distribution is
X 0 1 2

P (x): g4 168 1
" a1 g1 g1
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Given 25 items in the lot. § are defective. Good items are 20.

4 items are chosen at random.

Let ¥ be the random wvariable that denotes the number of

defective items in the selected lot.

P (X = 0) = P (4 non-defective and 0 defective) = %C,.2°Cy/5C,
= 4845/12650

P (¥ = 1) = P {2 non-defective and 1 defective) = C,. ¥C5/*C,
=Ex1140/12650

P (X = 2) = P (2 non-defective and 2 defective) = *C,. 2PCy/TC,
=10x190/12650

P (¥ = 2) = P (1 non-defective and 3 defective) = *Cs. °Cy/5C,
=10x20/12650

P (X = 4) = P (0 non-defective and 4 defective) = *C,. PC/C,
=L5/12650
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Three cards are thrown with replacement.Let ¥ denote the numbers of hearts
if three cards are drawn,
So, ¥ has wvalues0,1,2,3

P (x = 0) = P [H1] xp [Hz) xP [H2)
39 39 39

26
P{X=1}=P{HI}P(Qz)P(§3)+P(Qi)P{HZ}P(§3)+P(Qi)P(Qz)P{HS}
13 39 39 39 13 39 39 39 13

52 "5z "E2 52 5z 52 52 52 &2

27

64

P(x = 2) = p(H,) P (Ho) P [Ha) + 2 (1) P (H2) o (Ha) + 2 [A]) P (H2) P (Ha)
_13 13 39 13 35 13 39 13 13

B R e R R R R

2
B4
P{X=3]=P[H1]P{H2]P{H3]
12 13 13
= e W — W —
g2 L2 &2
_
G4
S0,
Required probability distribution is
X 0 1 2 3
P (x): 2 28 1
G4 G4 G54
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Urn has 4 red and 3 blue balls.3 balls are drawn with replacement,
Let ¥ denote numbers of blue balls drawn out of 3 drawn,
So, X has values 0,1,2,3

P(x=-0)-rfa1)xe[a2)xr(8s)

4 4 4
=—H—H—

77777
_ 64
T 343

pix=1)=ple,)e (B2)r [Ba)+p (B (8 e [Ba)+p (B1)r [B2)P (85)

O AV P PV U AV |
777 7T 7T
144
T 343

plx=2)=r(s)rla,)r (53) +e(8,)F (Ez)P (B3] + 7 (5_1)"5 (82)F (82)
K]
?

2 2 4 3 4 3 4 K]
= M K—t—H—K—t — —
T A A A 7

S0,
Required probahility distribution is

X 0 1 2 3
o4 144 103 27
343 343 343 343

P lx):
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Two cards are drawn simultaneously .Let X denote the number of spades obtained.
So, X can hawve values 0,1,2.

39,

S0,

_ 39x38

C E2x51

19

T34

390 %130,
520,

12«39 x2

£2 %51

13

34

_13C,

TR

13 %12

2 x5l

i

T34

plx=n0]=

Plx=1)=

px=2)

S0,
Required probahility distribution is

X 0 1 2
19 13 2

s : —_— —
[X] 34 34 34
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Let 4 be the event of occurence of a number less than 3.

F[Aa) = 2 [ 1,2 are less than 3.]

Wl m

P (A) =

Let & denote the number of success is 2 throws of die.
So, ¥ has value 0,1,2,

P (x =0)=p[a)xp [42)
2 2
3

o4 o

Pix=1)=p(a)e(az)+e[ae (a,)

1 2 2 1
=—x—+—-x—
2 3 3 3
4
9
P{X=2]=P[“"‘1]P[’42]
1 1
= — W —
3 3
1
9
S0,
Required probability distribution is
X 0 1 2
4 4 1
plx): — = =
9 9 9
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Urn has 5 red and 2 black balls.2 balls are randomly selected.
Here, X denote the numbers of black balls.
So, possible values of ¥ =0,1,2
p(x=0)=p[81)xr (a2
5
w2
=
25

49
Plx=1)=rla)r(E2)+r(:)e ()

5
7

2 &L £ Z
e T
T

20
P{X=2]=i{51]»ﬂ{52]
2z

777

4
49
I
Ple=0)+F[x =1)+P[x = 2)

25 20 4
= — 4+ — 4+ —
49 49 49
_ 49
49

=1
Sa, EP[X]=1

Therefore

X is arandom wariable
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Here, coin is tossed 6 times,

So, there can have

1457 or 2H 4T or  3H3T or

445 2T or EH 1T or (st or

a7

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

S0,

X =6,4,20-2-4-6

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 bulbs=10-3 =7

2 bulbs are drawn from the lot with replacement.

Let X be the random variable that denotes the number of defective tulbz in the selected ulbs.

SP(X=0)=2
bt
P(X =1)= C.'-%:C
P[X=2‘=%

Therefore, the required probabilitydistribution is

b3 0 ] 2
P(X} T 7 1
15 15 13
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Clearly, ¥ can assume values O, 1, 2, 3, 4 such that

2
_ . : Cox T, 1x1 1
P(x = 0] = [Probablity of getting no red ball) = e " Tox11x10%0 - 455
dxdxdxl
g 4
o . . Gy x Ty Sx 4 3
P(x = 1) = [Probablity of getting one red ball) = = “ >3 I 105" %o
deSulxl
. ) Sx?x4x3
= 2 = i ' _ TG x TG, D%l T ow1 1t
P(¥ = 2) = [Probablity of getting two red balls) = T X1 I0x0 " &
dednlxl
Bx/lxb

g x <

P = 3) = [Probablity of getting three red balls) = Cf%“cl = 123:121}{:{11[]3:: 5 - _‘
4x3x2xl
Sx/xbxD |

g - % -
P = 4] = [Probablity of getting four red balls) = C‘;’% Co = ?21313{1%{?%]3: 5= Z:

deHdxlxl

4

Thus, probablity distribution of random veriable ¥ is,

x 0 1 2 3 4
1 32 1eg z2z24 70
495 495 495 495 495

P(x)
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[i]We know that,








