Probability Distributions

EXERCISE 8.1 [PAGES 140 - 141]
Exercise 8.1 | Q 1.01 | Page 140

Let X represent the difference between number of heads and number of tails obtained
when a coin is tossed 6 times. What are the possible values of X?

Solution: X represent the difference between number of heads and number of tails.
Sample space of the experiment is

S ={0 heads, 6 tails), (1 head, 5 tails), (2 heads, 4 tails),(3 heads, 3 tails), (4 heads, 2
tails), (5 heads, 1 tail), (6 heads, O tails)}

The value of X corresponding to these outcomes are as follow:

X (0 heads, 6 tails)=0-6=-6

X (1 heads, 5tails)=1-5=-4

X (2 heads, 4 tails) =2-4=-2

X (3 heads, 3tails) =3-3=0

X (4 heads, 2 tails) =4-2=2

X (5 heads, 1tails)=5-1=4

X (6 heads, O tails) =6-0=6

~ Possible values of X are {-6, — 4, -2, 0, 2, 4, 6}.

Exercise 8.1 | Q 1.02 | Page 140

An urn contains 5 red and 2 black balls. Two balls are drawn at random. X denotes
number of black balls drawn. What are the possible values of X?

Solution: 5 red + 2 black = 7 balls

X denote the number of black balls drawn.

Sample space of the experiment is

S ={RR, BR, RB, BB}

The value of X corresponding to these out comes are as follow:

X (RR) =0
X(BR) = X(RB) = 1
X(BB) = 2

~ Possible values of X are {0, 1, 2}.



Exercise 8.1 | Q 1.03 | Page 140

Determine whether each of the following is a probability distribution. Give reasons for

our answer.

X 0 1 2

P(x) 0.4 04 0.2
Solution:

Here, pi>0VYi=1,2,3

Now consider,
3
Y Pi=04+04+02=1
i=1
~. Given distribution is a probability distribution.

Exercise 8.1 | Q 1.03 | Page 140

Determine whether each of the following is a probability distribution. Give reasons for

our answer.
X 0 1 2 3 4
P(X) 0.1 0.5 0.2 —0.1 0.3

Solution: Here, P(X=3)=-0.1<0
~ Given distribution is not a probability distribution.

Exercise 8.1 | Q 1.03 | Page 140

Determine whether each of the following is a probability distribution. Give reasons for

our answer.
X 0 1 2
P(x) 0.1 0.6 0.3

Solution:



Here, pi >0,V 1=1,23
Now consider,
3
Y Pi=01+06+03=1
i=1
-. Given distribution is a probability distribution.

Exercise 8.1 | Q 1.03 | Page 140

Determine whether each of the following is a probability distribution. Give reasons for

our answer.

Z 3 2 1 0 -1

P(2) 0.3 0.2 0.4. 0.05 0.05
Solution:

Here,pi>0,vvi=1,2,..5

Now consider

3
) P;=03+02+04+005+005=1
i=1
=~ Given distribution is a probability distribution.

Exercise 8.1 | Q 1.03 | Page 141

Determine whether each of the following is a probability distribution. Give reasons for

our answer.
y -1 0 1
P(y) 0.6 0.1 0.2

Solution: Here, pi>0,vi=1,2,3
Now Consider,
3
Y Pi=06+01+02=09%1

i=1
-. Given distribution is not a probability distribution.



Exercise 8.1 | Q 1.03 | Page 141

Determine whether each of the following is a probability distribution. Give reasons for

our answer.

X 0 1 2

P(x) 0.3 04 0.2
Solution:

Here, pi >0, Vi=1,2 3

Now consider,

3
ZP*' ~03+04+02=09%1
i=1

~. Given distribution is not a probability distribution.

Exercise 8.1 | Q 1.04 | Page 141

Find the probability distribution of number of number of tails in three tosses of a coin,

Solution: Let X denote the number of tails.

Sample space of the experiment is

S ={HHH, HHT, HTH, THH, TTT, TTH, THT, HTT}

The values of X corresponding to these outcomes are as follows X(HHH) =0
X(HHT) = X(HTH) = X(THH) =1

X(TTH) = X(THT) = X(HTT) =2

X(TTT)=3

-~ X is a discrete random variable that can take values 0, 1, 2, 3.

The probability distribution of X is then obtained as follows:

X 0 1 2 3

P(X = x) 1/8 3/8 3/8 1/8

Exercise 8.1 | Q 1.04 | Page 141

Find the probability distribution of number of heads in four tosses of a coin.

Solution: Let X denote the number of heads.

Sample space of the experiment is

S = {HHHH, HHHT, HHTH, HTHH, THHH, HHTT, HTTH, TTHH, THTH, HTHT, THHT,
HTTT, THTT, TTHT, TTTH, TTTT}

The values of X corresponding to these outcomes are as follows.



X(TTTT) =0

X(HTTT) = X(THTT) = X(TTHT) = X(TTTH) = 1

X(HHTT) = X(HTTH) = X(TTHH) = X(THTH) = X(HTHT) = X(THHT) = 2
X(HHHT) = X(HHTH) = X(HTHH) = X(THHH) = 3

X(HHHH) = 4

~ X is a discrete random variable that can take values 0, 1, 2, 3,4.

The probability distribution of X is then obtained as follows:

X 0 1 2 3 4

P(X = x) 1/16 4/16 6/16 4/16 1/16

Exercise 8.1 | Q 1.05 | Page 141

Find the probability distribution of the number of successes in two tosses of a die if
success is defined as getting a number greater than 4.

Solution: Success is defined as a number greater than 4 appears on at least one die.
Let X denote the number of successes.

- Possible values of X and 0, 1, 2.

2 1
Let, P(getting a number greater than 4) = p = =3
1 2
=1-p=1— — = —
TP 373
, 4
~. P(X =0) = P(no success) = qq = q° = 9
9 P(X = 1) = P(one success) = qp + qp = 2pq
2x1 2
= o o—
3 3
4
9
> 1
P(X = 2) = P(two successes) = pp = p© = 5

.. Probability distribution of X is as follows:



X 0 1 2

P(X = x) 4/9 419 1/9

Exercise 8.1 | Q 1.06 | Page 141

A sample of 4 bulbs is drawn at random with replacement from a lot of 30 bulbs which
includes 6 defectives bulbs. Find the probability distribution of the number of defective
bulbs.

Solution: Let X denote the number of defective bulbs.

=~ Possible values of X are 0, 1, 2, 3, 4.

6 1

Let P(getting a defective bulb) = p = — — —

et P(getting a defective bulb) = p 30 5
1 4
L

- P(X = 0) = P(ho defective bulb)

4
=qqqq = q* = 4
5

P(X = 1) = P(one defective bulb)

=qqgp +qapq + dpqd + paaq
= 4pg?



1 4\? 4\?
‘“E*(E)%ﬂ

P(X = 2) = P(two defective bulbs)

= PP4q + pqqp + qqpp + pgqpq + qpqp + qppq
- 6p2q?

AN\?/1\?
-6l — —
5) )
P(X = 3) = P(three defective bulbs)

= pppPq + PPAP + PAPP + qPPP
= 4qp>

()

P(X = 4) = P(four defective bulbs)

4
= pppp = p* = 1
5

.. Probability distribution of X is as follows:

T (3 OO0 )

Exercise 8.1 | Q 1.07 | Page 141

A coin is biased so that the head is 3 times as likely to occur as tail. Find the probability
distribution of number of tails in two tosses.



Solution: Let X denote the number of tails.
=~ Possible values of X are 0, 1, 2.

Let P(getting tail) = p

According to the given condition,

P(getting head) =q = 3p

Asp+qg=1,
p+3p=1
1 3
= — d = —
Prgand 4=y

3 2
. P(X = 0) = P(no tails) = qq = ¢ = (Z) _

16
: 1 3
P(X = 1) = P(one tail) = pq + qp = 2pq = 2(1) (E)

6
16
P(X = 2) = P(two tails) (1)1
= 2) = P(two tails) = = == ==
PP =P A 6
-. Probability distribution of X is as follows:
X 0 1 2
P(X ) 0
(X =x) 16 16 16
Exercise 8.1 | Q 1.08 | Page 141
A random variable X has the following probability distribution:
X 1 2 3 4 5 6 7
P(x) k 2k 2k 3k k? 2k? 7k2 + Kk
Determine k

Solution:




3
The table gives a probability distribution and therefore Z P; =1
i=1

k4 2k + 2k + 3k + k% 4+ 2k% 4+ TkE + k = 1
. 10k® + 9k —1=0
-~ 10k% + 10k =k —1=0
S 10kk + 1) =1k+ 1) =0
S (10k=1)(k + 1) =0
1

~k=—ork=-1
10
But k cannot be negative
1
10

Exercise 8.1 | Q 1.08 | Page 141

A random variable X has the following probability distribution:

X 1 2 3 4 5 6 7
P(x) Kk 2k 2k 3k k? 2k? 7k? + Kk
Determine P(X < 3)
Solution: P(X < 3)
=P(X=1orX=2)
=PX=1)+P(X=2)
=k + 2k
= 3k = 3/10.
Exercise 8.1 | Q 1.08 | Page 141
A random variable X has the following probability distribution:
X 1 2 3 4 5 6 7
P(x) k 2k 2k 3k k? 2k? 7k? + k




Determine P(0 < X < 3)
Solution: P(0 < X < 3)
=P(X=1orX=2)
=P(X=1)+P(X=2)
=k + 2k
=3k

= 3/10.

Exercise 8.1 | Q 1.08 | Page 141

A random variable X has the following probability distribution:

X 1 2 3 4 5 6 7
P(x) k 2k 2k 3k k2 2k? 7k? + k
Determine P(X > 4)
Solution: P(X > 4)
=PX=5o0orX=60rX=7)
=PX=5+PX=6)+PX=7)
= k% + 2k% + 7k + k
= 10k% + k
10 (L) L1
10 10
1 1
"0 10
1
"5
=02
Exercise 8.1 | Q 1.09 | Page 141
Find expected value and variance of X using the following p.m.f.
X -2 -1 0 2




P(x) 0.2 0.3

0.1

0.15

0.25

Solution: Expected value of X 5

]
=0 = Y @ Pi(w)

i=1

= (=2)x(0.2) + (1) x (0.3) + Ox (0.1) + 1 x(0.15) + 2 x (0.25)

=—04-03+0+015+05
=—0.05

]
EX) = Y 7. Pi(a:)
i=1

= (22 % (0.2) + (12 x (0.3) + 02 x (0.1) + 12 x (0.15) + 22 x (0.25)

=08+03+0+015+1
=2.25

. Variance of X
= Var(X)

= E(X2) - [E(X)]?

= 2.25 — (= 0.05)?
= 2.2475.

Exercise 8.1 | Q 1.1 | Page 141

Find expected value and variance of X, the number on the uppermost face of a fair die.

Solution: Let X denote the number on uppermost face.

~ Possible values of X are 1, 2, 3, 4, 5, 6.
Each outcome is equiprobable.

“P(X=1)=P(X=2)=P(X=3)=P(X=4)=P(X=5)=P(X =6) = 1/6

- Expected value of X
= E(X)




= Z £I;. P(.’Ei]

i=1
1

—11213141516
—:><6+ ><6+ ><6+>< +><6+ X &

1
= 5(1+2+3+4+5+6)

b | =1 m|ﬁ

6
EX9) = Y x?. P(;)
i=1

1 1 1 1 1 1
_ 12 2 2 2 2 2
=1 >~i—6—|—2 ><—6—|—3 ><—6—|—4 ><—6—|—5 x—ﬁ—l—ﬁ ><—6

1
:E(lﬂ+2+32+42+52+62)

(6 x 7 x 13)
6 %6

91

6

- Variance of X
= Var(X)

= E(X?) - [E(X)]°

91 (7))
%)
35
T



Exercise 8.1 | Q 1.11 | Page 141

Find the mean of number of heads in three tosses of a fair coin.
Solution: Let X denote the number of heads.

. Possible values of X are 0,1, 2, 3.

Let P(getting head) = p = —

= P(one head} pqq + qpq + qqp = 3pg°

P(X = 2) = P(two heads) = ppq + pqp + qpp = 3p°q

()0



I
| = ~—~ €
b | =
\\"'l-——l""r’
L]

= E(X)
4
=Z;{:1—.P(.’r1]
i=1
1 3 1
=0 x 8+1>< 8+2>< 8+3>{ 3
3
2
=15

Exercise 8.1 | Q 1.12 | Page 141

Two dice are thrown simultaneously. If X denotes the number of sixes, find the
expectation of X.



Solution: Let X denote the number of sixes.

~. Possible values of X are 0, 1, 2.

1

Let P(getting six when a die is thrown) = p = 8
1 D
=1-p=1— = = —
9 P 6 6

~ P(X=0) =P(nosix) =qq = gq° = (E)z — 2
6 36
P(X = 1) = P(one six) = pgq + gp = 2pq = 2(1) (E) — E
6 6 36

2
_ oy _ : _ 5 (1 1
P(X = 2) = P(two sixes) = pp = p _(E) ==

Expectation of X
= E(X)

3
= Z z;. P(x;)
i—1
10 1

25
—{]X%—i—le—l—z}(%

1
- _—(0+10+2
36(+ + 2)

1
3"

Exercise 8.1 | Q 1.13 | Page 141

Two numbers are selected at random (without replacement) from the first six positive
integers. Let X denote the larger of the two numbers. Find E(X).
Solution: Two number are selected without replacement from {1, 2, 3, 4, 5, 6}.

Let S = sample space



6! _ 6 x 5 x 4! s
2! x4l 2x1 x4
Let X denote the larger of the two numbers obtained.
.. Possible values of X are 2, 3, 4, 5, 6.
When X = 2,

one of the two numbers is 2 and remaining one is smaller than 2,

. n(S) =5C, =

e, 1.
.. Remaining number can be selected in 1 way only.
L nX=2)=1

L PX=2)= 1
15

When X = 3,
one of the two numbers is 3 and remaining one is smaller than 3,
e, 1or2.

~nX=3)=2

_ L, 2

L PX=3) = T

Similarly, P(X = 4) = 5 P(X =05) = : P(X =6) = >
imilarly, =4 = 1 =2 = 75 BT

5
SEX) = )z P(z;)
i=1

1 2 3 4 5
ZZXE+3XE+4XE+5XE+6XE



14
3

Exercise 8.1 | Q 1.14 | Page 141

4.667

1
55 (2+6+12+20+ 30)

Let X denote the sum of the numbers obtained when two fair dice are rolled. Find the

variance of X.

Solution: The sample space of the experiment consists of 36 elementary events in the

form of ordered pairs (xi, Yi), where Xi

1,2,3,4,5,6andyi=1,2,3,4,5,6.

The random variable X, i.e., the sum of the numbers on the two dice takes the values 2,
3,4,5,6,7,8,9, 10,11 or 12.

X = Xi P(xi) XiP(xi) Xi%P(Xi)
2 1/36 2/36 4/36
3 2/36 6/36 18/36
4 3/36 12/36 48/36
5 4/36 20/36 100/36
6 5/36 30/36 180/36
7 6/36 42/36 294/36
8 5/36 40/36 320/36
9 4/36 36/36 324/36
10 3/36 30/36 300/36
11 2/36 22/36 242/36
12 1/36 12/36 144/36

i: z;P(z;) =

i=1

252
36

i fo(.’ct) =

i=1

1974
36




= 5.8333

Exercise 8.1 | Q 1.15 | Page 141

A class has 15 students whose ages are 14, 17, 15, 14, 21, 17, 19, 20, 16, 18, 20, 17,
16, 19 and 20 years. If X denotes the age of a randomly selected student, find the
probability distribution of X. Find the mean and variance of X.

Solution: Let X denote the age of the selected student.

=~ Possible values of X are 14, 15, 16, 17, 18, 19, 20, 21.

There are 2 students of age 14, 1 student of age 15, 2 students of age 16, 3 students of
age 17, 1 student of age 18, 2 students of age 19, 3 students of age 20, 1 student of
age 21.

~ P(X = 14)

= 2/15,P(X=15)=1/15,P(X=16)=2/15,P(X=17)=3/15,P(X=18)=1/15,P(X=19)=2/15,P(X=20
)=3/15,P(X=21)=1/15,

~ Mean of X

= E(X)
B
= Z &I, P(.I.‘l)
i=1

2 1 2 3 1 1
— - =4 - - - - - - -
14 x 15—|—1JX 15—|—16>< 15—|—17>< 15—|—18>< 15+19>< 15—|—20>< 15—|—21>—< T



1
= F(28+15+32+51+18+38+60+21)
0

263
15
= 1753

8
EX) = Y 2P(z;)
i=1

1
= — (14* x 2+ 15° + 16% x 2+ 17% x 3+ 187 + 19% x 2+ 20° x +21%)
J

4683
15
1561
5}
Variance of X = Var(X)

= E(X%) - [E(X)]?

1561 (2637
5 15

70245 — 69169
- 225
1076

- 225
=48

Exercise 8.1 | Q 1.16 | Page 141

70% of the members favour and 30% oppose a proposal in a meeting. The random
variable X takes the value 0 if a member opposes the proposal and the value 1 if a
member is in favour. Find E(X) and Var(X).

Solution: According to the given conditions,



30 3 70 7

PX=0) = ~o5 = o and P(X = 1) = —o> = —
2
3 T 7
..E{X}—;:ﬂiP(m]—UxE—l—lxE:E—D.?
2
3 77
- E(X?) = Plr;)=0> x — +12x — = — =0.
HO ;I (@:) =07 x g5 + 1" X 75 = 15 =07
Var(X) = E) — [EQ2 = — — (= :
) ) "~ 10 10
70— 49
~ 100
_ 21
100
= 0.21

EXERCISE 8.2 [PAGES 144 - 145]

Exercise 8.2 | Q 1.01 | Page 144

Check whether the following is a p.d.f.
T for0 <z <1

{2—1: forl <z < 2.

Solution: Here, f(x) 20 V x €][0, 2]

f(x) =

Also, f(x) Is continuous.

Now consider,

ff(x).dx: ulf(;t:)-d:c+/12f($)-dx

=/[}1$—d$+[ (2 —z) dz



2], +2[ef? — 5 [+2];

10/ +202 1]~ [4—1]

9_ =
+ 2

N = = b =

- f(x) is p.d.f. of rv.X

Exercise 8.2 | Q 1.01 | Page 144
Check whether the following is a p.d.f.
f(x) =2 forO<x<q.

Solution: Here, f(x) >0 V x €[0, 1]

Now consider,

ff(-r)-dﬂf
:fz.dx

= 2[z]p

=2[1-0]
=2#1
f(x) Is not p.d.f. of rv.X.

Exercise 8.2 | Q 1.02 | Page 144



The following is the p.d.f. of a r.v. X.
{% forO0 <z <4
f(x) =

0 otherwise.

Find P(X < 1.5),

Solution:
1.5

P(X < 1.5) = f(z) - dz
0

2.25
16
Exercise 8.2 | Q 1.02 | Page 144
The following is the p.d.f. of a r.v. X.

{% for0 <z <4
f(x) =

0 otherwise.

Find P(1 < X < 2),

Solution:



Loy

_E[‘EL
1

= gl4—1

_ 3

16

Exercise 8.2 | Q 1.02 | Page 144

The following is the p.d.f. of a r.v. X.

% for0 <z <4
f(x) = )

0 otherwise.
Find P(X > 2)
Solution:

415
P(}{>2]=/ =
, 8

_i 214
_16[3?}2



12

16
3

1
Exercise 8.2 | Q 1.03 | Page 144

It is felt that error in measurement of reaction temperature (in celsius) in an experiment

is a continuous r. v. with p. d. f.
3

- & for0<z <4
x:

0 otherwise.

Verify whether f(x) is a p.d.f.
Solution: Here, f(x) 20, x € [0, 4]
Now consider,

/ ' f(e) - do
:1.:3

4
. dx
/, s

1 [,
= — z’ -dr
64 J,

1 ¢ 44
:256[I}I}

1
= ——|256 — 0
256[ ]

=1
- f(x) is p.d.f of rv.X.

Exercise 8.2 | Q 1.03 | Page 144

It is felt that error in measurement of reaction temperature (in celsius) in an experiment
is a continuous r. v. with p. d. f.



I:! .

00 = ) for(]‘i_fi.r‘i_iél
0 otherwise.

Find P(0 < X < 1).

Solution:

1
P(O<X£1}=f f(z) - dz
1]

13
£
‘/Da'd”:

1

;1:3 - dx

64
1 1
ﬁ[ }u
1

25

Exercise 8.2 | Q 1.03 | Page 144

It is felt that error in measurement of reaction temperature (in celsius) in an experiment

is a continuous r. v. with p. d. f.

I:! .
00 = ) for(]ii.}:§4
0 otherwise.

Find probability that X is between 1 and 3..
Solution: P(X is between 1 and 3) = P(1 < X < 3)

=/13f($



/fx) da

= — -d
64 . *
1 43
:ﬁ[ﬂ
1
" 256
5

16

81 — 1]

Exercise 8.2 | Q 1.04 | Page 144

Find k if the following function represents the p. d. f. of ar. v. X.
kx for0 <z <2

f(x) = ,
0  otherwise.

Also find P[ < X < 1}

4 2
Solution: Given that f(x) represents p.d.f of r.v. X.
2
fz) - d =
0
2
kz -dz =
0
2
k/ xr-dr =
0
k992
Y ["‘T ]u =1



=
[

b | =

w
1
| =
AN
e
N
B | =
[
:"‘wl
=h
3,
o

I
N ST ST L = #T?-..a
T 1 r 1 b |t
bo | &

.pb"*?
B
=¥
)

E“'—’-" | =

Exercise 8.2 | Q 1.04 | Page 145

Find k if the following function represents the p. d. f. ofar. v. X.
kzx(l—z) forO0<z<1
f(x) =

0 otherwise.
Also Find
[ 1 1
Pl—X < —
a _4 < 2]

) 1
P X< —
ofx< 1]




Solution: Given that f(x) represents p.d.f. of r.v. X.

1 1
k[a—g]ﬂ
k=6

1 1 B
aP[IX{E]: . f(z) - dz




(1 092 1 591
0|30 - 55
N Y E RN IS S
"l 214 | 3|8

1 1 1 1
‘%5*1‘5*%
_e L1

12 T

Exercise 8.2 | Q 1.05 | Page 145

Let X be the amount of time for which a book is taken out of library by a randomly

selected student and suppose that X has p.d.f.
(0 0.5z for0 <z <2
X)) = .
0 otherwise.

Calculate : P(X < 1)
Solution:

P(}(E1]=/1f($)-d1!
0



Exercise 8.2 | Q 1.05 | Page 145

Let X be the amount of time for which a book is taken out of library by a randomly
selected student and suppose that X has p.d.f.

{0.51: for0 <z < 2
f(x) =

0 otherwise.

Calculate : P(0.5 =X <1.5)

Solution:
1.5
PO5 <X <15) = f(x) - dx
0.5
1.5
= {].5/ T - dx
0.5

0.5 9 1.5
-9 %] 5

1 =
= 1 [2.25 — 0.20]

X 2

DO | b= | =



Exercise 8.2 | Q 1.05 | Page 145

Let X be the amount of time for which a book is taken out of library by a randomly
selected student and suppose that X has p.d.f.

) = 0.5z for0 <z <2
Y= 0 otherwise.

Calculate : P(X =2 1.5)
Solution:

Exercise 8.2 | Q 1.06 | Page 145

Suppose X is the waiting time (in minutes) for a bus and its p. d. f. is given by
1 for0<z <5
0 otherwise.

Find the probability that waiting time is between 1 and 3 minutes
Solution: waiting time is between 1 and 3 minutes,



Exercise 8.2 | Q 1.06 | Page 145

Suppose X is the waiting time (in minutes) for a bus and its p. d. f. is given by

{% for0 <z <5

f(x) = .
0 otherwise.

Find the probability that waiting time is more than 4 minutes.

Solution: P(waiting time is more than 4 minutes)

:P(X>4]:/5f($)
[
1
5!

1
5

fld;c

[37]4



Exercise 8.2 | Q 1.07 | Page 145

Suppose error involved in making a certain measurement is a continuous r. v. X with
p.d.f.

k(f—l—xz) for —2 <z <2
f(x) = .
0 otherwise.

compute P(X > 0)
Solution: Given that f(x) represents a p.d.f. of r.v. X.

.-./_Zf(x)-d$:1

6 16
..k(?+?) = 1

32
()
k==



I
H
-
——
T
|
=
]
S
T
=

2
3 xg]z
= — |4y —
32 | 3],
30 x> 8
= 4 - 1+8- =
2|73 T 3}
- 3 A m3+16
LR = e 4 — — + =
32 3 3

PX>0)=1-P(X <0)

= 1-F(0)
3 16

=1——(0—0+—
32( * 3)
1

-1 =
2

1

2
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Suppose error involved in making a certain measurement is a continuous r. v. X with
p.d.f.

0 k(f—l—f) for —2<x <2
x =
0 otherwise.

compute P(-1 <X <1)
Solution: Given that f(x) represents a p.d.f. of r.v. X.






11
16
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Suppose error involved in making a certain measurement is a continuous r. v. X with
p.d.f.

{k(xi—f) for —2< <2
f(x) =

0 otherwise.

compute P(X<—-0.50r X>0.5)
Solution: Given that f(x) represents a p.d.f. of r.v. X.

.:jzjtﬂ-dx=1
.:jkaL—mﬂ—dx:1

2

_ 3 2‘
;k4m—£1 -
3] 9

A-)- ()




2
30 xglz
32 | 3],
3 z?
) R T

PX <-=050rX > 0.5)
=1-P(-0.5<X<0.5)
=1 -[F(0.5) — F(- 0.5)]

(0.5° 16 3
3 3 32

16 1 16

3 24 3




Exercise 8.2 | Q 1.08 | Page 145

Following is the p. d. f. of a continuous r.v. X.
= forO0<z <4

f(x) = { ° .
0 otherwise.

Find expression for the c.d.f. of X.

Solution: c.d.f. of X
= F(X)

ﬁ
ol s
&

B

=)
&
>3
8

—
8

[ %]
[I——
=1

I
— s = st GO | =
m|mm"“m"“ |
' e
8]
|
o
| I—

Exercise 8.2 | Q 1.08 | Page 145

Following is the p. d. f. of a continuous r.v. X.

00 = % for0 <z <4
10 otherwise.

Find F(x) at x = 0.5, 1.7 and 5.



Solution: To find

a. F(x) atx = 0.5
(05 025 1

SR S T R T 7
b. F(x) atx = 1.7
oL 280
16 16
c. F(x) atx =
f(z)=0if z ¢ (04
FS) = [__.(F)(x) e 31]

Exercise 8.2 | Q 1.09 | Page 145
The p.d.f. of a continuous r.v. X is
2
% for0 <z <2
f(x) = '
0 otherwise.

Determine the c.d.f. of X and hence find P(X < 1)
Solution:



Exercise 8.2 | Q 1.09 | Page 145

The p.d.f. of a continuous r.v. X is

2

3% for0 < o < 2

f(x) = _
0 otherwise.

Determine the c.d.f. of X and hence find P(X < -2)

Solution:

P(X<-2)
=F(-2)



0 f(z) =0if z £ (0.2)
- | F(z)=1forz <0
Exercise 8.2 | Q 1.09 | Page 145

The p.d.f. of a continuous r.v. X is
2
% for0 < z < 2
f(x) =

0 otherwise.

Determine the c.d.f. of X and hence find P(X > 0)
Solution:

F(x) = j:(:r:)-dx

132
:/i.dx
R

) [IEE

$3
)

PX>0)=1-P(X <0)
=1-F(0)

=1-0

=1

Exercise 8.2 | Q 1.09 | Page 145

The p.d.f. of a continuous r.v. X is



f(x) =

3%2 for0 < = < 2
0 otherwise.

Determine the c.d.f. of X and hence find P(1 < X < 2)
Solution:

F(x) = f (z) - dx
1]
32

= — -dx
0o 8
3 T
=—/ x> - de
8 Jo
=§[$}ﬂ
-8

(27 @
8 8
1
:1_g
7
- 5

Exercise 8.2 | Q 1.1 | Page 145

Ifar.v. X has p.d.f
0 — forl <z <3 0
X) = . Cc >
0 otherwise.
Find ¢, E(X), and Var(X).Also Find F(x).

Solution: i. Given that f(x) represents p.d.f. of r.v. X



.-./lgf(m]-dx:1
.-./35.d3;=1
f_ do =1

cﬂﬂgx
c[log3-log 1] =1
c[log3-0]=1

- c_ 1

) log 3

i E(X) = /_Z zf(z)

1 3
:1033[$]1
- b1




log 3

- Var(X) = E(X3) - [E(0]2

log 3 log 3

4 4
(log 3) (log 3]2
4log3 —4

(log 3)*



~ 4(log 3 — 1)
log3

/f(I
/5
o L

cllog z|]

c[logx — log 1]

= clog x.

EXERCISE 8.3 [PAGES 150 - 151]
Exercise 8.3 | Q 1.01 | Page 150

A die is thrown 4 times. If ‘getting an odd number’ is a success, find the probability of 2
success

Solution: Let X denote the number of odd numbers.

3 1
P(getting and odd number) = p = =3
1 1
=1-p=1]— — = —
q P 5 5
Given,n =4

1
wB(r-l,E)

The p.m.f. of X is given by



) i l T l 4—zx
s o () ()
( ) xz=01,.4

P(2 successes) =2)

(3 )
:2!><2!(2)

C4Ax3x20 (1

) 2><1><2!(16)
3

)

= 0.375.
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A die is thrown 4 times. If ‘getting an odd number’ is a success, find the probability of at
least 3 successes
Solution: Let X denote the number of odd numbers.

3 1

P(getting and odd number) = p = =3
1 1
=1-p=1— — = —
q P 5 9

Given, n = 4



1
xa(1d)

The p.m.f. of X is given by

1 T 1 4—x
PX=x) =*C, [ = —
X = 0(2) (2)
4
=14C, (i) ,z=01,..4
2

P(at least 3 successes)

= P(X = 3)

=1-P(X < 3)
=T-P(X=0orX=1TorX=2)
=1-[PX=0)+PX=1)+P(X =2)]

L '400(;)1401(5)(;)Z*Cz(%)g(%ﬂ

I R )
B __16+16+16
11
S —
16
5
16
= 0.3215.

Exercise 8.3 | Q 1.01 | Page 150

A die is thrown 4 times. If ‘getting an odd number’ is a success, find the probability of at
most 2 successes.
Solution: Let X denote the number of odd numbers.



Given, h = 4

1
xs(8.2)

The p.m.f. of X is given by

1 T 1 44—z
PX=x)=%C, =) (=
e (1) (3)
4
=4C, (1) z=01,..,4
2

P(at most 2 successes)
=P(X<2)
=P(X=0orX=1o0orX=2)
=PX=0+PX=1)+P(X=2)

=11/16
=0.6875 ...[From (ii)]

Exercise 8.3 | Q 1.02 | Page 150

A pair of dice is thrown 3 times. If getting a doublet is considered a success, find the
probability of two successes.
Solution: Let X denote the number of times of getting doublet.
If a pair of dice is thrown, then there are total 36 possible outcomes, out of which 6 [i.e.
(1,1), (2, 2), ...,(6,6)] are doublets.
~. P(getting a doublet) = p = 5 = 1

36 6

1 )

:1_ :]___:_
q P 6 6



Given, n = 3

~X~B 31
c s

The p.m.f. of X is given by

1 T 5 3—x
P(x:xJ:SCI(E) (E) 2=01,2, 3

. P(to successes) = P(X = 2)

() (7)

1 5

3% — % -
36 6
5

T 72

Exercise 8.3 | Q 1.03 | Page 150

There are 10% defective items in a large bulk of items. What is the probability that a
sample of 4 items will include not more than one defective item?
Solution: Let X denote the number of defective items.

10

= 100 = 0.1 ..[Glven]

P(getting defective item) = p

2gq=1-p=1-01=09
Given, n = 4
.. X ~ B(4, 0.1)



The p.m.f. of X is given by

P(X = x) = 2C,(0.1)%(0.9)* *,z=0,1,..4

P(sample will include not more than one defective item)
=PX<1)=PX=0o0rX=1)

= P(X = 0) + P(X = 1)

= 1Cy(0.1)"(0.9)* +4C1(0.1)"(0.9)°

= (0.9% + 4x 0.1 x (0.9)

= (0.9 (09 + 0.4)

= 1.3x(0.9)°.

Exercise 8.3 | Q 1.04 | Page 150

Five cards are drawn successively with replacement from a well-shuffled deck of 52
cards, find the probability that all the five cards are spades.
Solution 1: Let X = number of spade cards.
p = probability of drawing a spade card from pack of 52 cards.
Since, there are 13 spade cards in the pack of 52 cards,
131 1 3

“Pegp =g ada=l-p=l-g=7

Given:n =5

1
. L r’ -_—
S X B(a, )

The p.m.f. of X is given by



PX=x) ="C, p" " *

T o—x
iLe.p(x) =°C, (i) (g) ,x=0,1,2..5

P(all five cards are spade)

) o . l 5 E 5—5
—P()(—S]—p{E}— 05(4) 1
1\°/3)\"
:1(1) (1)
1

1
=1 1= ——
“ 7024 © 7T 1024
1
H , th bability of all the fi d des = ——
ence, the probability of a e Tive cards are spades 1024
Solution 2: Let X denote the number of spades.
P(getti de) 13 L
etting spade) = = - = —
g gsp P 59 A
o L_3

Given,n =5

1
eo(5.2)

The p.m.f. of X is given by

T —x
P()(zx}zE'CI(i) (%) z=01,..,5

P(all five cards are spades)
=P(X=05)



Ve
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Five cards are drawn successively with replacement from a well-shuffled deck of 52
cards, find the probability that only 3 cards are spades

Solution 1: Let X = number of spade cards.

p = probability of drawing a spade card from pack of 52 cards.

Since, there are 13 spade cards in the pack of 52 cards,

13 1 1 3
Po5 = 2 9 P 1 4

Given:n =5

1
. . |~
s X 8(0,4)

The p.m.f. of X Is given by

PX =) ="C, p* ¢"*

T D—I
lLe. p(){:] = ECI (%) (g) P K= D; 1; 2.-.--.«5

P(only 3 cards are spades) = P(X = 3)

) . 1 3 E 53
wero(3) ()



51 /1\°/3)\?
"3L2!(Z) (E)

5.4.31 1 9 45
= e e

31.2-1 " 64~ 16 512

45
Hence, the probability of only 3 cards are spades = 12
Solution 2: Let X denote the number of spades.
P(gett de) 13 L
etting spade) = = =
9 gsp P= 55 A
1 3
= 1-p=1—-==
g P 4 1

Given, n = 5

1
. }{~B(5,1)

The p.m.f. of X is given by

T b—=x
P(}(::u:}:E'CI(%) (%) 2=0,1,.,5

P(only 3 cards are spades)

= P(X = 3)
s l 3 E 2
—e(3) (3)

5! 32

= X
31 x 2! 43 x 42



_5><:-'-1><:3! y 0
3x2x1 45

=90

=T
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Five cards are drawn successively with replacement from a well-shuffled deck of 52
cards, find the probability that none is a spade.

Solution 1: Let X = number of spade cards.
p = probability of drawing a spade card from pack of 52 cards.

Since, there are 13 spade cards in the pack of 52 cards,

13 1 1 3

Given:n =5

1
" -~ r’ -_—
s X B(a, )

The p.m.f. of X is given by

PX =) ="C, p* ¢ *

I 3 D—r
e, p(){:] = E}CI (%) (E) K= U; 1; 2.----;5

P(none of cards is spade) = P(X = 0)

) r 1 0 3 50

(3 © 243
- 4/ 1024



243

H th bability of only 3 card des = ——
ence, the probability of only 3 cards are spades 1024

Solution 2:
Let X = number of spade cards.
p = probability of drawing a spade card from pack of 52 cards.

Since, there are 13 spade cards in the pack of 52 cards,

13 1 1 3
.z = — = — d — ]_ — pr— ]_ _— = —
P55y =3 ¢ 9 p 11

Given:n =5

1
. N E
oo X B(a, )

The p.m.f. of X is given by

PX =) ="Ca p" ¢" "

T o—T
ie.pix) =°C, (%) (g) ,x=0,1,2.,5

P(none is a spade)

(1))
a

Exercise 8.3 | Q 1.05 | Page 150



The probability that a bulb produced by a factory will fuse after 200 days of use is 0.2.
Let X denote the number of bulbs (out of 5) that fuse after 200 days of use. Find the
probability of X =0

Solution: Let X denote the number of bulbs that will fuse after 200 days.

P(bulb will fuse after 200 days) = p = 0.2

~qQ=1-p=1-0.2=0.8

Given,n=5

~ X ~B(5,0.2)

The p.m.f. of X is given by

P(X = x) = °C,(0.2)%(0.8)> *, 2 = 0.1,..,5

P(X = 0) = °Cp(0.2)"(0.8)° = (0.8)°
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The probability that a bulb produced by a factory will fuse after 200 days of use is 0.2.
Let X denote the number of bulbs (out of 5) that fuse after 200 days of use. Find the
probability of X <1

Solution: Let X denote the number of bulbs that will fuse after 200 days.

P(bulb will fuse after 200 days) = p = 0.2

~QqQ=1-p=1-0.2=0.8

Given,n=5

=~ X ~B(5,0.2)

The p.m.f. of X is given by

P(X = x) = °C,(0.2)*(0.8)> *, 2 =0.1,..,5
PX<1)=PX=0o0rX=1)

= P(X = 0) + P(X = 1)

(0.8)” +°C1(0.2)(0.8)*  __[From (i)

=(0.8)4[0.8 +5x 0.2]
= (1.8) (0.8)%.

Exercise 8.3 | Q 1.05 | Page 150



The probability that a bulb produced by a factory will fuse after 200 days of use is 0.2.
Let X denote the number of bulbs (out of 5) that fuse after 200 days of use. Find the
probability of X > 1

Solution: Let X denote the number of bulbs that will fuse after 200 days.

P(bulb will fuse after 200 days) = p = 0.2

~qQ=1-p=1-0.2=0.8

Given,n=5

~ X ~B(5,0.2)

The p.m.f. of X is given by

P(X = x) = °C,(0.2)*(0.8)> ",z = 0.1,..,5

PX>1)=1-p(X<1)
=1-(1.8) (0.8)* ...[From (ii)]

Exercise 8.3 | Q 1.05 | Page 150

The probability that a bulb produced by a factory will fuse after 200 days of use is 0.2.
Let X denote the number of bulbs (out of 5) that fuse after 200 days of use. Find the
probability of X =1

Solution: Let X denote the number of bulbs that will fuse after 200 days.

P(bulb will fuse after 200 days) = p = 0.2

~qQ=1-p=1-0.2=0.8

Given,n=5

=~ X ~B(5,0.2)

The p.m.f. of X is given by

P(X = x) = °C,(0.2)*(0.8)> *, 2 = 0.1,..,5

PXz1)=1-P(X<1)
=1-P(X=0)

=1-(0.8)°.

Exercise 8.3| Q 1.06 | Page 150

10 balls are marked with digits 0 to 9. If four balls are selected with replacement. What
is the probability that none is marked 0?



Solution: Let X denote the number of times of getting a ball marked with the digit O.
P(getting a ball marked with the digit 0) = p = 1/10

1 9

The p.m.f. of X is given by

1 T 9 14—z
P(X = x) = “CI(E) (ﬁ) z=01,..4

P(none is marked with the digit 0) = P(X = 0)
0 4
10 1 9
ol — =
10 10
9 \*
) (E) '

Exercise 8.3 | Q 1.07 | Page 151

In a multiple choice test with three possible answers for each of the five questions, what
is the probability of a candidate getting four or more correct answers by random choice?
Solution: Let X denote the number of correct answers.

Since only one of the three options is correct,



1
P(getting correct answer by guessing) = p = 3

Given,n =5

X 851
c '3

The p.m.f. of X is given by

T b—x
P(X = x) = 503(1) (E) ,x2=0,1,.5
3 3

P(getting 4 or more correct answers by guessing) = P(X=24)=P(X=4or X=5)
=P(X=4)+(X=5)

i) (2) o)

I
o
X

|
X

|

|

11
243
Exercise 8.3 | Q 1.08 | Page 151

Find the probability of throwing at most 2 sixes in 6 throws of a single die.

Solution: Let X denote the number of sixes.



1
P(getting a six when a die is thrown) = p = a
1 5

= — :1__:_
q P 6 6

Given,n = 6

5(6, L
"6

The p.m.f. of X is given by

T b—zx
PX =x) =°C, (1) (E) x=01,..6
6 6

P(getting at most 2 sixes)

=P(X <2)
ZP()(ZDDr)(=1Dr}{=2}
= P(X =0) X=1)+PX=2)

| =

S e e )
ROOETIOIE
)1(5) +(5)+ st~

{
d

S| | wn




]
Wl=1 —/—/m~ /T

— | oot oot oo

S| e
——
. o

Exercise 8.3 | Q 1.09 | Page 151

Given that X ~ B(n,p), if n = 10 and p = 0.4, find E(X) and Var(X).
Solution: X ~ B(n,p)

Here,n=10,p=04

~q=1-p=1-04=0.6

EX)=np=10x0.4=4

Var(X) =npg=10x04x0.6=24

Exercise 8.3 | Q 1.09 | Page 151
Given that X ~ B(n,p), if p = 0.6 and E(X) = 6, find n and Var(X).

Solution: X ~ B(n,p)
Here, p =0.6
~g=1-p=1-06=04
and E(X) =6

“Nn=6

-~ n=6/p-60./6=60/6 =10

~Var(X)=pg=10x0.6x0.4=24
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Given that X ~ B(n,p), if n = 25, E(X) = 10, find p and Var (X).
Solution: X ~ B(n,p)

Here, n = 25, E(X) = 10

~np =10
1o 10 2
PN T T
2 3
—1-p=1— ===
g P 5 5
. Var(X) = npq
2 3
=20 X — X —
575
=2X3
= 6.

Exercise 8.3 | Q 1.09 | Page 151

Given that X ~ B(n,p), if n = 10, E(X) = 8, find Var(X).
Solution: X ~ B(n,p)
Here, n =10, E(X) = 8

~np=38
8 8 4
"hT 10" 5
4 1
:1— :]___:_
9 P 5 5
- Var(X) = npq
4 1
=10 X — X —



EXERCISE 8.4, EXERISE 8.4 [PAGE 152]

Exercise 8.4 | Q 1.01 | Page 152

If X has Poisson distribution with m = 1, then find P(X < 1) given e™' = 0.3678.
Solution: Given, m =1 and e-1 = 0.3678

& X ~P(m)=X~P(1)

The p.m.f. of X is given by

—1n

e Mm
P(X =x) = 1
z!
e 112
P(X =x) = ' ,x=01.2,.
x!
S P(X < 1)

PX=0orX=1)
PX=0) + P(X=1)

e 110 e 111

S Tor T
0.3678 x 1 0.3678 x 1
= +
1 1
— 0.7356

Exercise 8.4 | Q 1.02 | Page 152

If X~P(0.5), then find P(X = 3) given e %5 = 0.6065.
Solution: Given, X ~ P(0.5) and e°° = 0.6065
~m=05

The p.m.f. of X is given by



r!

0.5 T
P = ) = e 7(0.5)

——,z=0,1,2,.
£

e %5(0.5)°
3!

~0.6065 x 0.125

. 3x2x1

= 0.0126

Exercise 8.4 | Q 1.03 | Page 152

If X has Poisson distribution with parameter m and P(X = 2) = P(X = 3), then find P(X =

2). Use ™3 = 0.0497.
Solution: The p.m.f. of X is given by

e Mm”*
P(X =x) = —
x!

Given, P(X = 2) = P(X = 3)

e Mp?2 e Mp?

2! 3!

~m=3
~P(X22)=1-P(X<2)
=1-P(X=0o0rX=1)
=1-[P(X=0)+P(X=1)]



~ e3(3)"  e3(3)
=1- o T

= 1-1[0.0497 + 3 x 0.0497]
= 0.8012

Exercise 8.4 | Q 1.04 | Page 152

The number of complaints which a bank manager receives per day follows a Poisson
distribution with parameter m = 4. Find the probability that the manager receives only
two complaints on a given day

Solution: Let X denote the number of complaints which a bank manager receives per
day.

Given, m =4 and e =0.0183

& X ~P(m) =X~ p(4)

The p.m.f. of X is given by

—Im

e I
PX = %) = —
H i
e (4)”
PX =x) ————, & =0,1,2.
B

P(only two complaints on a given day)
= P(X = 2)

e 4(4)
2!
0.0183 x 16

2
= 0.1464

Exercise 8.4 | Q 1.04 | Page 152



The number of complaints which a bank manager receives per day follows a Poisson
distribution with parameter m = 4. Find the probability that the manager receives at most
two complaints on a given day. Use e™ = 0.0183.

Solution: Let X denote the number of complaints which a bank manager receives per
day.

Given, m =4 and e =0.0183

& X ~P(m) =X~ p(4)

The p.m.f. of X is given by

e Mm”*
P(X =x) = ;
1:}
e *(4)°
P(X = x) —y L= 0,1,2,..
x‘i

P(at most two complaints)

= P(X £ 2)

=PX=0orX=1TorX=2)

=P(X=0) + PX=1) + P(X = 2)
474\2 ENTAL

e “(4 e (4

= 4) + () +0.1464 ...[From (i)]
2! 1!

=0.0183 + 4x 0.0183 + 0.1464

=0.2379

Exercise 8.4 | Q 1.05 | Page 152

A car firm has 2 cars, which are hired out day by day. The number of cars hired on a
day follows Poisson distribution with mean 1.5. Find the probability that (i) no car is
used on a given day, (ii) some demand is refused on a given day, given e™'5 = 0.2231.
Solution: Let X denote the number of cars hired on a day.

Given, m = 1.5 and e1® =0.2231

~ X ~P(m) =X~ P(L5)

The p.m.f. of X is given by



7!

15 z
P =) = e 7(1.5)

x!
i. P(no car is used on a given day)
= P(X =0)
e %(1.5)"
0!
= 0.2231

ii. P(some demand is refused on a given day)
= P(X > 2)

=1-P(X < 2)
=T-P(X=0o0orX=10rX=2)
=1-[PX=0)+PX=1)+ P(X = 2)]

L (e 15(1.5)° e 15(L5)! . e—l-ﬁ(l.ﬁ)j

o T 5
' 0.2231 x 2.25
- 1- [0.2231 +0.2231 x 1.5 + .
I 2x1
=1-0.8087
=0.1913

Exercise 8.4 | Q 1.06 | Page 152

Defects on plywood sheet occur at random with the average of one defect per 50 sq. ft.
Find the probability that such a sheet has no defect

Solution: Let X denote the number of defects on a plywood sheet.
Given,m=1,e1=0.3678



WX ~P(m)=X~P(1)
The p.m.f. of X is given by

e "m”*
P(X =x) =
x!
-1 T
e (1
P(X = x) = #
!

P(no defects on a plywood)
=P(X =0)
e (1)
0!
0.3678 x 1
1

0.3678

Exercise 8.4 | Q 1.06 | Page 152

Defects on plywood sheet occur at random with the average of one defect per 50 sq. ft.
Find the probability that such a sheet has at least one defect. Use e™' = 0.3678.
Solution: Let X denote the number of defects on a plywood sheet.
Given,m=1,e1=0.3678

X ~P(m)=X~P(1)

The p.m.f. of X is given by



e Mm”*
P(X =x) = ;
x!
—1 T
1
“PX=x) = A G (')
x!

P (at least one defect)
=P(X=1)
=1-P(X=0)
=1-0.3678

= 0.6322

Exercise 8.4 | Q 1.07 | Page 152

It is known that, in a certain area of a large city, the average number of rats per
bungalow is five. Assuming that the number of rats follows Poisson distribution, find the
probability that a randomly selected bungalow has exactly 5 rats.

Solution: Let X denote the number of rats per bunglow.

Given, m =5 and e-5 = 0.0067

» X ~P(m)=X~P(5)

The p.m.f. of X is given by

e "m”*
P(X =x) =
x!
e ”-(5)"
PX=x)= ———,x=0,1,..,5
x!

P(exactly five rats)
= P(X = 5)



e ®-(5)°
5!
0.0067 x 5°

bx4dx3x2x1
0.0067 x 625

24
4.1875

24
0.1745

Exerise 8.4 | Q 1.07 | Page 152

It is known that, in a certain area of a large city, the average number of rats per
bungalow is five. Assuming that the number of rats follows Poisson distribution, find the
probability that a randomly selected bungalow has more than 5 rats.

Solution: Let X denote the number of rats per bunglow.

Given, m =5 and e-5 = 0.0067

~ X ~P(m)=X~P(5)

The p.m.f. of X is given by

e "m”*
PX=%X)= ———
z!
e (5)°
LPX=x)= ———,x=0,1,..,5
x!

P(more than five rats)

= P(X > 5)

= 1-P(X < 5)
=1-PX=0orX=1TorX=2orX=3orX=4orX=>5]

= 1-[P(X=0)+PX=1)+P(X=2)+PX=3)+P (X =4)+P(X=5)]



[ 5,30 -5 1 —5ipy2 -5 3 -5 4 —5iEy\5
e (D e 7[5 e (D e (5 e (D e (D
[0 et o) ) )t ()]
0! 1! 2! 3! 4! 5!
1 (5" 5 52 5 5t 55
R A TR T T TR T
. (1,5 25 125 625 3125
- —_ e —_— J— —_
I 1 1 2 6 24 120

=1-[e>(1+5+125+20.83 + 26.04 + 26.04)]
= 1 —[0.0067 (91.417)]

=1-0.6125

=0.3875

Exercise 8.4 | Q 1.07 | Page 152

It is known that, in a certain area of a large city, the average number of rats per
bungalow is five. Assuming that the number of rats follows Poisson distribution, find the
probability that a randomly selected bungalow has between 5 and 7 rats, inclusive.
Given e™ = 0067.

Solution: Let X denote the number of rats per bunglow.

Given, m =5 and e-5 = 0.0067

» X~P(m)=X~P(5)

The p.m.f. of X is given by

e M"m”
P(X =x) =
x!
e ”-(5)"
PX=x)=——, =01 .,5
x!

P(between 5 and 7 rats, inclusive)
=P(5<X<7)
=P(X=5o0rX=60rX=7)
=P(X=5)+P(X=6)+P(X=7)



e ®(5)°  e%(5)°  e?(5)
G T
_ e’ L e’(B)° e ()
5Bl 6 x 5! 7 x 6 x 5!

e ® x 5° 5 52
= 1+E+

5! Tx6
e ® x §°
= 14 0.833 +0.595
5><4><3><2><1[+ T ]
0.0067 x 5%
= 2.428
o1\ )
~ 0.0067 x 625 x 2.428
- 24
~ 10.1673
24
= 04236

MISCELLANEOUS EXERCISE 8 [PAGES 153 - 154]

Miscellaneous Exercise 8 | Q 1.01 | Page 153

Choose the correct alternative :

4
F(x) iIs c.d.f. of discrete r.v. X whose p.m.f. is given by P(x) = k[ ] ,
T

forx=20,1, 2, 3,4 and P(x) = 0 otherwise then F(5) =

1. 1/16
2. 1/8
3. 1/4
4. 1

Solution: Given,



4
P(x) = kL:],fr:-rx =0,1,2 3,4

=0, otherwise.
. f(5) = P(X £ 5)

T+0
=1.

Miscellaneous Exercise 8 | Q 1.02 | Page 153

Choose the correct alternative :

P(X=4) + P(X=5)

F(x) is c.d.f. of discrete r.v. X whose distribution is

Xi -2 -1 0 1 2
Pi 0.2 0.3 0.15 0.25 0.1
Then F(- 3) =
1. 0
2. 1
3. 0.2
4. 0.15
Solution: F(x) is c.d.f. of discrete r.v. X whose distribution is
Xi -2 -1 0 1 2
Pi 0.2 0.3 0.15 0.25 0.1
Then F(- 3) =0.

Miscellaneous Exercise 8 | Q 1.03 | Page 153

Choose the correct alternative :

X: is number obtained on upper most face when a fair die....thrown then E(X) =

1. 3.0
2. 35




3. 4.0

4. 45
Solution: X : number obtained on upper most face.
~ Possible values of X are {1, 2, 3, 4, 5, 6}

1
“P(X =% = E,forx =12, ..6

6
SEX) =) zP(x)
=1

1x1 2x1 3 x1 4«1 Hx1

6 x1

"6 T T T TG

= 3.5
Miscellaneous Exercise 8 | Q 1.04 | Page 153

Choose the correct alternative :
If p.m.f. of r.v.X is given below.

6

X 0 1 2
P(x) 02 2pq p?
Then Var(X) =
1. p?
2. ¢?
3. pq
4. 2pq

Solution: Since given data is p.m.f. of r.v. X, we get
9% +2pq +p*=1

s (g+p)=1

~(q+p)=1 (i)

2
EX) = Y xP(z)
=0




:Cl}qqz+1:»:2;::(:1+2}c:;:)2

= 2pq + 2p°

=2p(q+p)
=2p [From (1]

2
Ex?) = ) 2?P(x)
=0

= (0)2x g + (1)°x 2pq + (2)% x p°
= 2pq + 4p2

- Var(X) = E(X?) — [E(X)]°

= 2pq + 4p° - (2p)°

= 2pq + 4p° —4p°

= 2pq.

Miscellaneous Exercise 8 | Q 1.05 | Page 153

Choose the correct alternative :

The expected value of the sum of two numbers obtained when two fair dice are rolled is

1. 5

2. 6

3. 7

4. 8
Solution: The sample space of the experiment consists of 36 elementary events in the
form of ordered pairs (xi, yi), where xi=1,2,3,4,5,6andyi=1, 2, 3, 4,5, 6.

The random variable X, i.e., the sum of the numbers on the two dice takes the values 2,
3,4,5,6,7,8,9, 10, 11 or 12.

X =X P(xi) xiP(Xi)

2 1/36 2/36




3 2/36 6/36
4 3/36 12/36
5 4/36 20/36
6 5/36 30/36
7 6/36 42/36
8 5/36 40/36
9 4/36 36/36
10 3/36 30/36
11 2/36 22/36
12 1/36 12/36
n
EX) = Y z,P(x;) = % =

i=1

Miscellaneous Exercise 8 | Q 1.06 | Page 153

Choose the correct alternative :

Given p.d.f. of a continuous r.v.X as f(x) = x?/3 for -1 < x < 2 = 0 otherwise then F(1) =

4,
Solution: F(1)=P(X<1)

w N e

1/9
2/9
3/9
4/9




-
| = =
— b
I~
8

1
8

o]

 E—

I
Ol ©|l~ w|~ lk-...__‘
. 0 3,
— .;.;.|Hm

L

=~

Miscellaneous Exercise 8 | Q 1.07 | Page 153

Choose the correct alternative :

k
X is rv. with p.d.f. f(x) = —, 0 < x < 4 = 0 otherwise then x E(X) =
VT

1. 1/3
2. 4/3
3. 2/3
4. 1
Solution:

Since E(X) = / zf(z) - dz

o0

Since f(x) is a p.d.f. of r.v.X

/— ~dx =1

k[2/z], =



- 2k[v/z], = 1

Zk[x/-i—\/ﬁ} _ 1
~2k[2-0] = 1
4k = 1
1
..|<_1
4 1
E{)()zf z| -2 | . de
0 (ﬁ)
1 4
:1 , \/E-dx
3'4
:llﬂ
4 %_u
_ixﬁ'ﬂ4
173"
1 3 3
- =@ - ]
1
—E[g—ﬂ]
_8
6
E><—E
(}—3-

Miscellaneous Exercise 8 | Q 1.08 | Page 153



Choose the correct alternative :

1
If X ~ B(ZU, E) then E(X) =

1
2.
3

A 01N

4. 3
Solution: Given,

1
X ~8( 20, —

1
~.Here,n=20and p = 10

1
SEX)=np =20 x — =2
10
Miscellaneous Exercise 8 | Q 1.09 | Page 153
Choose the correct alternative :
If E(X) = m and Var (X) = m then X follows

Binomial distribution
Poisson distribution

w e

Normal distribution
4. Normal distribution
Solution: If E(X) = m and Var (X) = m then X follows Poisson distribution.

Miscellaneous Exercise 8| Q 1.1 | Page 154
Choose the correct alternative :
If E(X) > Var (X) then X follows

1. Binomial distribution
2. Poisson distribution
3. Normal distribution



4. None of the above
Solution: If E(X) > Var (X) then X follows Binomial distribution .

Miscellaneous Exercise 8 | Q 2.01 | Page 154
Fill in the blank :
The values of discrete r.v. are generally obtained by

Solution: The values of discrete r.v. are generally obtained by Counting.

Miscellaneous Exercise 8 | Q 2.02 | Page 154
Fill in the blank :

The value of continuous r.v. are generally obtained by

Solution: The value of continuous r.v. are generally obtained by Measurement.

Miscellaneous Exercise 8 | Q 2.03 | Page 154
Fill in the blank :

If X is discrete random variable takes the value x4, x5, x3,..., xn then
n

D Pl)=___

i=1

Solution:

If X is discrete random variable takes the value x4, x5, x3,..., xn then
T
E P(-Ii) = 1

i=1

Miscellaneous Exercise 8 | Q 2.04 | Page 154

Fill in the blank :

If F(x) is distribution function of discrete r.v.x with p.m.f. P(x) =
r—1

forx=0,12, 3, and P(x) = 0 otherwise then F(4)=

Solution:



If F(x) is distribution function of discrete r.v.x with p.m.f. P(x) =
rx—1

forx =012, 3, and P(x) = 0 otherwise then F(4) = 1.

Miscellaneous Exercise 8 | Q 2.05 | Page 154
Fill in the blank :

If F(x) is distribution function of discrete r.v.X with p.m.f. P(x) =

4
k[ ] forx =01, 2, 3, 4 and P(x) = 0 otherwise then F(-1) =
T

Solution:

If F(x) is distribution function of discrete r.v.X with p.m.f. P(x) =

4
k[ ] forx =01, 2 3, 4 and P(x) = 0 otherwise then F(-1) = 0.
T

Miscellaneous Exercise 8 | Q 2.06 | Page 154
Fill in the blank :

E(x) is considered to be of the probability distribution of x.

Solution: E(x) is considered to be Centre of gravity of the probability distribution of x.

Miscellaneous Exercise 8 | Q 2.07 | Page 154
Fill in the blank :

If x is continuous r.v. and F(x;) = P(X < x;) = f f(z) - dz then

F(x) is called

Solution:

If x is continuous r.v. and F(x;) = P(X < x;) = f f(z) - dz then
F(x) is called Distribution function.

Miscellaneous Exercise 8 | Q 2.08 | Page 154



Fill in the blank :

In Binomial distribution probability of success Remains constant / independent from
trial to trial.

Solution: In Binomial distribution probability of success from trial to trial.

Miscellaneous Exercise 8 | Q 2.09 | Page 154
Fill in the blank :

In Binomial distribution if n is very large and probability success of p is very small such
that np = m (constant) then distribution is applied.

Solution: In Binomial distribution if n is very large and probability success of p is very
small such that np = m (constant) then Poisson distribution is applied.

Miscellaneous Exercise 8 | Q 3.01 | Page 154

State whether the following is True or False :

4 1
If P(X = %) = k[ } forx=0,1,2, 3,4, then F(5) = 1 when F(x) is
T

c.d.f.

1. True
2. False
Solution: False
F (5) =1.
Miscellaneous Exercise 8 | Q 3.02 | Page 154

State whether the following is True or False :

X -2 -1 0 1 2

P(X =x) 0.2 0.3 0.15 0.25 0.1

If F(x) is c.d.f. of discrete r.v. X then F(-3) =0

1. True
2. False
Solution: If F(x) is c.d.f. of discrete r.v. X then F(-3) =0 True.

Miscellaneous Exercise 8 | Q 3.03 | Page 154



State whether the following is True or False :

X'is the number obtained on upper most face when a die is thrown then E(X) = 3.5.

1. True
2. False

Solution: X : number obtained on upper most face.

~ Possible values of X are {1, 2, 3, 4, 5, 6}

_1><1_|_2><1+3><1+4><1 5><1_|_6><1
6 6 6 6 6 6

= 3.5 is True

Miscellaneous Exercise 8 | Q 3.04 | Page 154

State whether the following is True or False:

If p.m.f. of discrete r.v. X is

X 0 1 2

P(X=x) 9 2pq p?

then E(X) = 2p.

1. True
2. False

Solution: Since given data is p.m.f. of r.v. X, we get

9% +2pq +p*=1
= (q+pP=1
~(q+p)=1 (i)




2
EX) = Y xP(x)
=0

=O)~¢c:12+13':2|:nr_:1+2}-¢p2
22[:.‘n(:|+.2[::n2
=2p(q + p)

~(q+p)=1 (i)

2
EX) = ) 2P(z)
=0

=O}-c:c:12+1:n:2|:nr_:1+2}¢|32
= 2pq + 2p°

=2p(q +p)
=2p JFrom ()]

2
Ex?) = ) 2"P(x)
=0

= 02 x g2 + (12 x 2pq + (2)2 x p2
=2pq + 4p2

- Var(X) = EX) - [E(X))2

= 2pq + 4p® - (2p)°
= 2pq + 4p® - 4p°
= 2pq is True.

Miscellaneous Exercise 8 | Q 3.05 | Page 154



State whether the following is True or False :
2x

The p.m.f.of arv. Xis P(x) = m Xx=1,2, ....... n
=0 ;otherwise
2 1
Then E(x) = —o
3
1. True
2. False
Solution:
X 1 2 3 n
2 4 6 2n
P(X) B e e
n(n+1) nn+1) nn+1) n(n+ 1)
EX) = ) a1 - p(a)
2 4% 5 & L L,
"n(n+1) "n(n+1) ‘nn+1) - n(n-+1)
2n
=—— (144+9+..+n’
n(n+1)( +44+9+..+n°
2n
=— (12422 +3°+ ...+ n?
n(n+1)( +2°+3%+ ...+ n’)
~2n n@m+1)2n+1)
n(n+1) 6
2 1
= 11;— Is True.

Miscellaneous Exercise 8 | Q 3.06 | Page 154

State whether the following is True or False:



If f(x) =k x (1 —x) for 0 <x < 1=0 otherwise k=12

1. True
2. False
Solution: False

Since the function represents a p.d.f. 1
1

fla) - do

Il
—

0
1

flz) - dx

Il
—

’5"""'\

W

=
—
l—l

|
G
=

=

I

Miscellaneous Exercise 8 | Q 3.07 | Page 154

State whether the following is True or False :

If X ~B(n,p)andn=6 and P(X =4) = P(X =2) thenp = 1/2
1. True
2. False

Solution: True

Given,n=6,P(X=4)=P(X =2)



X~B(n,p)=X~B(6,p)
The p.m.f. of X is given by
p(X =x) ="Cyp"g" *

“pX=x=C.p%¢* %, =012 .6

Now, P(X =4) = P(X = 2)
- 80, piq? = 8Cyp2q?
6 , 6

P T o4

Miscellaneous Exercise 8 | Q 3.08 | Page 154

State whether the following is True or False :

If r.v. X assumes values 1, 2, 3, ....... n with equal probabilities then E(X) = n+1/ 2
1. True
2. False

Solution: True



X 1 2 3 n
1 1 1 1

P(X) - - - -
n n n n

(2)w2(L) (L) sa( L)

1
=—(1+2+3+...+n)

1 nn+1)
" nT 2
~n+1
=—

Miscellaneous Exercise 8 | Q 3.09 | Page 154

State whether the following is True or False:

If rv. X assumes the values 1, 2, 3, ....... 9 with equal probabilities, E(x) = 5.

1. True

2. False
Solution: If r.v. X assumes the values 1, 2, 3, ....... 9 with equal probabilities, E(x) = 5
is True.

PART | [PAGES 155 - 156]
Part 1| Q 1.01 | Page 155

Solve the following problem :

Identify the random variable as discrete or continuous in each of the following. Identify
its range if it is discrete.

An economist is interested in knowing the number of unemployed graduates in the town
with a population of 1 lakh.

Solution: Let X = number of unemployed graduates in a town.

Here, X takes only finite values.



~ X is a discrete r.v.
Range of X ={0, 1, 2, ...., 100000}.

Part | | Q 1.01 | Page 155
Solve the following problem :

Identify the random variable as discrete or continuous in each of the following. Identify
its range if it is discrete.

Amount of syrup prescribed by a physician.

Solution: Let X = amount of syrup prescribed by a physician.
Here, X can take any positive or fractional value, i.e, X takes uncountably infinite values.
~ X is a continuous r.v.

Part | | Q 1.01 | Page 155
Solve the following problem :

Identify the random variable as discrete or continuous in each of the following. Identify
its range if it is discrete.

A person on high protein diet is interested in the weight gained in a week.

Solution: Let X = gain in weight in a week.
Here, X takes uncountably infinite values.
~ X is a continuous r.v.

Part | | Q 1.01 | Page 155
Solve the following problem :

Identify the random variable as discrete or continuous in each of the following. Identify
its range if it is discrete.

Twelve of 20 white rats available for an experiment are male. A scientist randomly
selects 5 rats and counts the number of female rats among them.

Solution: There are 12 male rats and 8 female rats, i.e., finite number of female rats.
~ X is a discrete r.v.

Range of X ={0, 1, 2, 3, 4, 5}.

Part | | Q 1.01 | Page 155

Solve the following problem :



Identify the random variable as discrete or continuous in each of the following. Identify
its range if it is discrete.

A highway safety group is interested in the speed (km/hrs) of a car at a check point.

Solution: Let X = speed of the car in km/hr.
X takes uncountably infinite values.
~ X is a continuous r.v.

Part | | Q 1.02 | Page 155
Solve the following problem :

The probability distribution of a discrete r.v. X is as follows.

X 1 2 3 4 5 6

(X = x) k 2K 3K 4k 5k 6k

Determine the value of k.

Solution: Since P(X) is the probability distribution of X,

iP[X::E)zl

ok + 2k + 3k + 4k + 5k + 6k = 1
21k =1

Part | | Q 1.02 | Page 155

Solve the following problem :

The probability distribution of a discrete r.v. X is as follows.

X 1 2 3 4 5 6

(X = x) K 2k 3k 4k 5k 6k

Find P(X < 4), P(2 < X < 4), P(X < 3).

Solution: a. P(X<4)=P(X=1)+P(X=2)+ P(X=3) + P(X=4)
=k + 2k + 3k + 4k



=10k
=10/21

b. P(2 < X < 4) = P(X = 3) = 3k = 3/21=1/7

c.P(X23)=1-P(X<3)
=1-[P(X=1)+P(X=2)]
=1—(k+2k)=1-3k

3
=1 - —
21
1
=1 ==
7
6
T

Part | | Q 1.03 | Page 155
Solve the following problem :

Following is the probability distribution of a r.v.X.

X -3 -2 -1 0 1

P(X= | 0.05 0.1 0.15 020 | 025
X)

0.15

0.1

Find the probability that X is positive.

Solution: P(X is positive)
=P(X=1lorX=2o0rX=3)
=PX=1)+PX=2)+P(X=3)
=0.25+0.15+0.10=0.50

Part | | Q 1.03 | Page 155
Solve the following problem :

Following is the probability distribution of a r.v.X.

X -3 -2 -1 0 1

P(X= | 0.05 0.1 0.15 0.20 0.25
X)

0.15

0.1

Find the probability that X is non-negative




Solution: P(X is non-negative)
=P(X=0orX=1orX=2o0rX=23)
=PX=0)+PX=1)+P(X=2)+P(X=3)
=0.20+0.25+0.15+0.10=0.70

Part I | Q 1.03 | Page 155

Solve the following problem :

Following is the probability distribution of a r.v.X.

X -3 -2 -1 0 1 2 3
P(X = 0.05 0.1 0.15 0.20 0.25 0.15 0.1
X)
Find the probability that X is odd.
Solution: P(X is odd)
=P(X=-8orX=-lorX=1o0rX=23)
=P(X=-3)+P(X==-1)+P(X=1) + P(X = 3)
=0.05+0.15+0.25+0.10=0.55
Part 1| Q 1.03 | Page 155
Solve the following problem :
Following is the probability distribution of a r.v.X.
X -3 -2 -1 0 1 2 3
P(X = 0.05 0.1 0.15 0.20 0.25 0.15 0.1
X)

Find the probability that X is even.

Solution: P(X is even)
=P(X=-2o0orX=00rX=2)
=P(X=-2)+P(X=0)+P(X=2)
=0.10 +0.20 + 0.15=0.45

Part | | Q 1.04 | Page 155




Solve the following problem :

The p.m.f. of a rv.X is given by

5\ ]
P(X =) = () ¥ @=0,1,2 3 4,5

0 otherwise

Show that P(X < 2) = P(X < 3).
Solution: P(X<2)=P(X=0o0r X =1o0r X = 2)
=PX=0)+PX=1)+P(X=2)

°C °C °C
IS RIS S

25 25 20

°Cp +°C1 +°Cy

25
1+5+10
25
16

32
1

PX23)=P(X=30orX=4orX=05)
= P(X =3) + P(X=4) + P(X = 5)




29 29 20
B 10+5+1
i 2
_ 16

32

1 .
= E (1)

From (i) and (ii), we get
P(X < 2)=P(X = 3).

Part 1| Q 1.05 | Page 155

Solve the following problem :

In the following probability distribution of a r.v.X.

X

1

2

3

P (x)

1/20

3/20

a

2a

1/20

Find a and obtain the c.d.f. of X.

Solution: Since the given table represents a p.m.f. of r.v. X,

Z_;P(;c) =1

LPX=1)+PX=2)+PX=3)+PX=4)+P(X=5)=1

1

ST S
- AT 90

20

S 3a=

20
5!

1 - —
20

=1




By definition of c.d.f,
F(x) = P(X £ x)

F(1) = P(X < 1) = P(1) = —

9 9 1 9 10 19

~ 20 ~ 920 "2 720720 20

F(5) = P(X < 5)
= F(4) + P(5)



19 N I
20 0 20
- c.d.f. of X is as follows:

1

Xj 1 2 3 4 5
1 4 9 19

F(x;) — — — — 1
20 20 20 20

Part | | Q 1.06 | Page 155
Solve the following problem :

A fair coin is tossed 4 times. Let X denote the number of heads obtained. Identify the
probability distribution of X and state the formula for p. m. f. of X.

Solution 1: When a fair coin is tossed 4 times then the sample space is

S = {HHHH,HHHT,HHTH, HTHH, THHH, HHTT, HTHT, HTTH, THHT, THTH, TTHH,
HTTT, THTT, TTHT, TTTH, TTTT}

~n(S)=16
X denotes the number of heads.
~ X can take the value 0, 1, 2, 3, 4 When X =0,
then X={TTTT}
an(X)=1
n(z) 1 *C

- PX=0) = n(s) ~ 16 16

When X = 1, then
X ={HTTT, THTT, TTHT, TTTH}

“n(X)=4



oo @) 4 TG
T n(s) 16 16

When X = 2, then
X ={HHTT, HTHT, HTTH, THHT, THTH, TTHH}

n(X)=6
n(z) 6  *Cy

- PX=2)= n(s) T 16 16

When X = 3, then
X ={ HHHT, HHTH, HTHH, THHH}
“nX) =4

Py B 4 TG
T T n(s) 16 16

When X = 4, then
X = {HHHH}

Ln(X) =1

P (X=d) = n(z) 1  *Cj
h - _n(s)_lﬁ_lﬁ

-. the probability distribution of X is as follows :

X 0 1

P() 16 16 16 16

Also, the formula for p.m.f. of X is



16
x=01234

= 0 otherwise.
Solution 2: When a fair coin is tossed 4 times then the sample space is

S = {HHHH,HHHT,HHTH, HTHH, THHH, HHTT, HTHT, HTTH, THHT, THTH, TTHH,
HTTT, THTT, TTHT, TTTH, TTTT}

~n(S)=16
X denotes the number of heads.
~ X can take the value 0, 1, 2, 3, 4 When X =0,
then X={TTTT}
~n(X)=1
. oon(z) 1 Gy
- PX=0)= n(s) T 16 16
When X =1, then
X ={HTTT, THTT, TTHT, TTTH}

~nX)=4

When X = 2, then
X ={HHTT, HTHT, HTTH, THHT, THTH, TTHH}
~n(X)=6



R C R .
T n(s) 16 16

When X = 3, then
X ={ HHHT, HHTH, HTHH, THHH}
“n(X) =4

-P(x—aj—”(m)—i—ﬁ
T n(s) 16 16

When X = 4, then

X = {(HHHH}

_nle) _ 1 _ G
n(s) 16 16

=~ the probability distribution of X is as follows :

X 0 1 >
1 4 6
() 16 16 16

Also, the formula for p.m.f. of X is

401‘
P(x) = 16

x=01.234

= 0 otherwise.

Solution 3: A coin is tossed 4 times.
~n(S)=24=16



Let X be the number of heads.
Thus, X can take values 0, 1, 2, 3, 4

When X =0, i.e., all tails {TTTT},
n(X) = *Cp = 1
1

L PX=0) = —

When X = 1, i.e., only one head.
nx) = *Cy = 4

PX=1)= 4

(X = ]_16

When X = 2, i.e., two heads.
4!

_4 _ _
n(}{}— Cg—ﬁ—ﬁ
“PX=2) = 6
T 16

When X = 3, i.e., three heads.



n(X) = 4C3 = 4

P{Z=-(=3]=i:i
16 14
When X = 4, i.e., all heads = {HHHH]},
n(X) = 1Cy = 1
L PX=4)= i
16
Then,
X 0 1 2 3 4
g L A s 41
16 16 16 16 16

. Formula for p.m.f. of X is

(-

16

P(X) = ,x=0,1234

=0, otherwise.
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Solve the following problem :

Find the probability of the number of successes in two tosses of a die, where success is
defined as number greater than 4.

Solution: Success is defined as a number greater than 4 appears on at least one die.
Let X denote the number of successes.

~ Possible values of X and 0, 1, 2.



2 1
Let, P(getting a number greaterthan4) =p= — = -

6 3
1 2
—1-p=1— - ==
q P 3 3
E 4
- P(X =0) = P(no success) = qq =q° = E
9 P(X = 1) = Plone success) = qp + qp = 2pq
2 x1 2
= ;;.{ —
3 3
~ 4
9
E 1
P(X = 2) = P(two successes) = pp = p* = 5
.. Probability distribution of X is as follows:
X 0 1 2
P(X = x) 4 4 1
=X — — _
9 9 9

Part | | Q 1.07 | Page 155

Solve the following problem :

Find the probability of the number of successes in two tosses of a die, where success is
defined as six appears in at least one toss.

Solution: Success is defined as a number six appears on at least one die.

Let X denote the number of successes.

=~ possible values of X are 0, 1, 2.

1
Let P(getting six) = p :E



5}
6

. P(X = 0) = P(no success) = qq = q

P(X =1) = P(one success) pq + qp = 2pq

1 51
=2 X — X —
6 6

10
- 36

P(X = 2) = P(two successes) = pp = p

25
36

- Probability distribution of X is as follows:

X 0 1 2
P(X = x) 25 10
=X T S —_
36 36 36
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Solve the following problem :
A random variable X has the following probability distribution.
X 1 2 3 4 5 6 7
F (x) k 2k 2k 3k k2 2k? 7k + k

Determine k
Solution:

3
The table gives a probability distribution and therefore Z P; =1

sk+2k+2k+3k+k2+2k2+7k2+ k=1

~10k?+9k—-1=0

i=1




~ 10k?+10k—-k—-1=0
~10k(k+1)-1(k+1)=0
~(10k-1) (k+1)=0

1
k= —ork=-1
10
But k cannot be negative
1
k= —.
10
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Solve the following problem :

A random variable X has the following probability distribution.

X 1 2 3 4 5 6 7

F (x) k 2K 2K 3K k2 okZ | 7TKZ+ Kk

Determine P(X < 3)

Solution: P(X < 3)
=P(X=1orX=2)
=PX=1)+P(X=2)
=k + 2k

= 3k = 3/10.
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Solve the following problem :

A random variable X has the following probability distribution.

X 1 2 3 4 5 6 7

F (X) K 2K 2k 3k k2 2kZ | TKZ+ K

Determine P(X > 6)

Solution: P(X > 6)



= 7k% + k
7 1
" (10)? 10
17
= =5
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Solve the following problem :

A random variable X has the following probability distribution.

X 1 2 3 4 5 6 7
F () k 2k 2k 3k k2 2k? 7k + k
Determine P(0 < X < 3)
Solution:
PO < X < 3)
=PX=1TorX=2)
=PX=1)+P(X=2)
=k + 2k
= 3k
3
10°
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Solve the following problem :
The following is the c.d.f of a r.v.X.
X -3 -2 -1 0 1 2 3 4
F (x) 0.1 0.3 0.5 0.65 0.75 0.85 0.9 1




Find the probability distribution of X and P(—1 < X < 2).

Solution: P(X=-3) =F(-3)=0.1
PX=-2)=F(-2)-F(-3)=0.3-0.1=0.2
PX=-1)=F(-1)-F(-2)=05-0.3=0.2
P(X=0)=F(0)-F(-1)=0.65-0.5=0.15
P(X=1)=F(1)-F@0)=0.75-0.65=0.1
PX=2)=F2)-F(1)=0.85-0.75=0.1
P(X=3)=F3)-F(2)=0.9-0.85=0.05
PX=4)=F4)-F@B)=1-09=0.1

=~ The probability distribution of X is as follows:

X=x| -3 | -2 | -1 0 1 2 3 4
PX=| 01 | 02 | 02 | 015 | 01 01 | 005 | 01
X)

P(-1<X<2)

=P(X=-1lorX=0o0orX=1o0rX=2)
=P(X=-1)+P(X=0)+P(X=1)+P(X=2)
=0.2+0.15+0.1+0.1

=0.55
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Solve the following problem :

Find the expected value and variance of the r. v. X if its probability

distribution is as follows.

X 1 2 3
1 2 2
P 5 5 5

Solution:



- Var(X) = E(X3) - [E(X)]

27 112
2-(2)
14
T
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Solve the following problem :

Find the expected value and variance of the r. v. X if its probability

distribution is as follows.

X 1 0 1
oo 1 9 2
(X=x) 5 5 5

Solution:

3
EX) = Y @i P(w)
i=1

()

1

5

3
EX?) = Y a2P(;)
i=1

()2

3

5
- Var(X) = E(X3) — [E(X)]

23 (1Y
5 5
14

55
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Solve the following problem :

Find the expected value and variance of the r. v. X if its probability distribution is as
follows.

X

1 2 3 n
1 1 1 1
PX=x) — - - -
n n n n

Solution:

EX) = Y ;- P(x;)
i=1

() +2(2) #5(2) ()

1+2+3+....4n

n
1

_ 1 n(n+1)
n 2

~ n-+1

2

EX?) = ) x?P(z;)
i=1



o(5)+2(5) 2 () e ()
I n 1 1
12422432+ ... 4n?
n

1 y n(n+1)(2n+1)

n 6

(m+1)(2n+1)

6

- Var(X) = E(X?) - [EX))2
- (m+1)2n+1) (n+ 1)2

2 x 3 4
- n+1/2n+1 n—+1
2 ( 3 2 )
n+1/4n+2—3n—3
()
(n+1)(n—1)
B 12
_]1?'—1
12
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Solve the following problem :

Find the expected value and variance of the r. v. X if its probability distribution is as
follows.



X 0 1 2

P(X = 1 5 10

x) 32 32 32
Solution:

6
EX) = Y i - P(s)
i=1

o L) +1(2) 2(0) +o(2) ea(B) 5[ L)

0+5+20+30+20+5
- 32

80

T 32

5

T2

=25

6
Ex?) = Y @?P(x;)
i=1

:02 i +12 i _|_22 E
32 32 32

0+5+40+90+80+25
- 32

240

- 32

15

2

- Var(X) = E(X3) - [E(X))

o

10

32

R

32

)+



=1.25
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Solve the following problem :

A player tosses two coins. He wins % 10 if 2 heads appear, X 5 if 1 head appears, and %
2 if no head appears. Find the expected value and variance of winning amount.

Solution 1: When a coin is tossed twice, the sample space is

S = {HH, HT, TH, HH}
Let X denote the amount he wins.

Then X takes values 10, 5, 2.

P(X = 10) = P(2 heads appear)=

P(X = 5) = P(1 head appears) =

| 8o
— | M |
'—L

P(X = 2) = P(no head appears) = 1

We construct the following table to calculate the mean and the

variance of X :



X; P (x;) xi P (x;) Kiz P (x;)

1 5
10 1 5 25
1 5

5 5 5 25/2
1 1,
2 1 5 1
Total 1 5.5 38.5

From the table x; P(xj) = 5.5, 32 - P(x;) = 38.5
E(X) = SxP(x) = 5.5
Var (X) = x; 2 P(x;) - [E(X)]?

= 38.5 - (5.5)%
=385 -30.25 = 8.25

-. Hence, expected winning amount ¥ 5.5 and variance of winning
amount 38.25

Solution 2: Let X denote the winning amount.
.. Possible values of X are 2, 5, 10

1
Let P(getting head) = p = B



1
~ P(X =2) = P(no head) = qq=q°% = —

4
P(X = 5) = P(one head) = pq + qp = 2pq
1 1
=2X — X —
2 2
2
4
> 1
P(X = 10) = P(two heads) = pp = p*¢ = I

.. The probability distribution of X is as follows:

X=x 2 5 10
1 2 1
P(X =x) 1 1 1

Expected winning amount

3
=EX) = Y z:P(x:)

i=1

1 2 1
=2x1+5x1+1{1x1
_2+10+10
B 4
22
4
=355

3
(o) = 3 a?P(s,)
i=1



= (2 x 7 + (5 x 2 +(10)° x 7
4 4+ 50 + 100

1

154

"4

= 38.5

Variance of winning amount
= Var(X) = E(X?) - [E(X)]°

= 385—(5.5)°

= 385-30.25

=%8.25
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Solve the following problem :

Let the p. m. f. of the r. v. X be
3—
o, forzx=-1,0, 1, 2.
0 otherwise.

P(z) =

Calculate E(X) and Var(X).
Solution:

:_1x(3—_w)+0x(ﬂ)+1x(ﬁ)2x(ﬂ
10 10 10 10
_ A+0+242

10




4
EX?) = ) a7P(;)
i=1

_ 2 4 2 3 2 2 2 1
= (—1) xﬁ—l—([}) XE—I—[I) XE—I—(Z) X 75
_A4+0+2+4

_ - _

Var(X) = E(X?) — [E(X)]°

= 1 - (0)?

=1.
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Solve the following problem :
Suppose error involved in making a certain measurement is a continuous r.v.X with
p.d.f.
k(4—$2) for —2 <z <2
f(x) = { 0

otherwise.

Compute P(X > 0)
Solution: Given that f(x) represents a p.d.f. of r.v. X.




~ k
3
"k_ﬁ
2
F(x) = f(z) - dz
—9
2
=/ k(4_$g) dx
9
37 xg]z
= — |4z — —
32|77 3,
3 z? 8
F(]—i4 _£+E
VT3 T 3 T3
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Solve the following problem :

Suppose error involved in making a certain measurement is a continuous r.v.X with
p.d.f.

{k(f—l—xz) for—2< <2
f(x) =

0 otherwise.

Compute P(-1 < X <1)
Solution: Given that f(x) represents a p.d.f. of r.v. X.

.-.fjf(m)-d$:1

6 16
..k(? +?) = 1
32
()
3
L k= 32
2
F) = [ flz)-de
—2



37 372
:_%_I_]
32 | 3],
30 x° 8
fo 34 P
X)\= — |4 — — + —
32 3 3

3 A 1+16 3 4+1+16
32 3 3 32 3 3

3 5
- (9- =
32( 3)
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Solve the following problem :
Suppose error involved in making a certain measurement is a continuous r.v.X with

p.d.f.
{k(ﬁl—xz) for—2<x<2
f(x) =

0 otherwise.

Compute P(X <—-0.50r X >0.5)
Solution: Given that f(x) represents a p.d.f. of r.v. X.

.-.[Zf(x}-dx=1
.-.[zk(4—x2)-d$:1



O P L
S PP T T T

PX<-050rX>0.5)
=1-P-05<X<0.5)

= 1-[F(0.5) - F(= 0.5)]



=1 3 +
- 32 24 ' 3
3 1
J‘EG‘E)
3 47
B R
47
DT
81
©128°
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Solve the following problem :

The p.d.f. of the r.v. X is given by
1
00 = {E, for 0 < z = 2a.

0 otherwise.

Show that P(X < %) P(
Solution:
=t
1
- E . dx

o

0
1
9 [x]u

Ja
X -~ -2
:}2

)




|
=1 ] -
—
bo| @
|
o
e

w
P
1
\/
| &
S
I
h

£
—
——
&
&

o]
o]

1

- — .d

EY 2a v

1 2a
—E[*’E]h

1 3a
-~ |94 - =%

Za[a 2]
B 1 Xa
2 2

1 (i)
= — L

4

From (i) and (ii), we get

P(X<3) :P(K} %)
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Solve the following problem :

Determine k if the p.d.f. of the rv. is

ke % for0<z < oo
f(x) = .
0 otherwise.

1 1
Find P(K > E) and determine M is P(0 < X < M) = 2



Solution: Since f(x) is the p.d.f. of X.

.-.Amf(m).d$=1

fn h (ke—ﬂr) -dz = 1




1
Given that, P(0 < X < M) = 2

1
- F(M) - F(0) = —
(M) — F(0) 5
1 1 .
'.'1_ﬁ_0:§ ..[From (1)]
I 1
2 M
M=)
.. B8M = log 2
1
.'.MZElogZ.
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Solve the following problem :
The p.d.f. of the r.v. X is given by



N

0 otherwise.

{L for0 <z < 4.
f(x) =

Determine k, the c.d.f. of X, and hence find P(X < 2) and P(X = 1).
Solution: Given that f(x) represents p.d.f. of r.v. X.

/04%.@:1
k- [2v/2]; = 1
- 2k[y/z]5 = 1
“2k(2-0) =1
k=<

4
By definition of c.d.f,,

F(x) = P(X £ x)

tk
= k[2v/z]
1 .
= 7 12Vl
_ Ve
2
P(X < 2) F{2}=§ =%



V1
2

1

5
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Solve the following problem :

Let X denote the reaction temperature in Celsius of a certain chemical process. Let X
have the p. d. f.

{ﬁ for -5 <z <5
f(x) = i
0 otherwise.

Compute P(X < 0).

Solution:

0
P(X < 0) = / flz) - dx
5
1 D

= — 1-dzx
10 J ;

1 0
:ﬁ[if]—a

1
=—(0+5
75 (0+5)
1
=5

PART Il [PAGES 156 - 157]
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Solve the following problem :
Let X ~ B(10,0.2). Find P(X = 1)

Solution: X~ B(10, 0.2) ...[Given]



~n=10,p=02
~q=1-p=1-02=08

The p.m.f. of X is given by

P(X = x) = °C,(0.2)"(0.8)"" *,z=0,1,.,10
PX = 1) = 1°C1(0.2)"(0.8)°

=10 (0.2) (0.8)°
= 2(0.8)°.

Part 11| Q 1.01 | Page 156

Solve the following problem :

Let X ~ B(10,0.2). Find P(X 21)

Solution: X ~B(10, 0.2) ...[Given]
~.n=10,p=02
.gq=1-p=1-02=038
The p.m.f. of X is given by
P(X = x) = °C,(0.2)(0.8)"" *,z=0,1,.,10
PX21)=1-PX<1)=1-P(X=0)
=1 —1°Cy(0.2)"(0.8)"
=1-(0.8)'°
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Solve the following problem :
Let X ~ B(10,0.2). Find P(X < 8).

Solution: X~ B(10, 0.2) ...[Given]
~n=10,p=0.2
~Qg=1-p=1-0.2=0.8



The p.m.f. of X is given by

P(X = x) = 1°C,(0.2)°(0.8)"" *,z=0,1,..,10
PX<8) =1-P(X>8 =1-P(X=9o0rX=10)
=1-[P(X =9) + P(X = 10)]

-1— [1“(39(0.2)9(0.3) 1+100,(0.2)!°(.8)°
=1-(02)2[10x0.8 + 0.2]

=1-(8.2) (0.2)°.
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Solve the following problem :
Let X~B(n,p) If n =10 and E(X)= 5, find p and Var(X).

Solution: Let X ~ B(n, p)

n=10EX) =5 ..[Given]
But E(X) = np
-5 =10(p)
_ _1
p—2
1 1
q P 2 2
Var (X) = npq
1 1
=10 x — x —
272
1
=1x —
!
=2.5
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Solve the following problem :



Let X~B(n,p) If E(X) =5 and Var(X) = 2.5, find n and p.
Solution: Let X ~ B(n, p)

E(X) =5and Var (X) =25 ..[Given]

But E(X) = np = 5 and

Var (X) = npg = 2.5

- 5(q) = 2.5
25 1
T s T2
1 1

—1-qg=1— - ==
P q 9 9
Now, np =5
.1 5 )~

n=10.
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Solve the following problem :

If a fair coin is tossed 4 times, find the probability that it shows 3 heads

Solution: Let X denote the number of heads.

1
P(getting head) = p = —



Given,n = 4

1
xa(8.2)

The p.m.f of X is given by

1 T 1 4—x
PX=x) =*C, [ = — =0,1,.,4
eamal3) ()

1\*/1
P(getting 3 heads) = P(X = 3) = 403(5) (E)

3|
94

]

W | =
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Solve the following problem :

If a fair coin is tossed 4 times, find the probability that it shows head in the first 2 tosses
and tail in last 2 tosses.

Solution: Let X denote the number of heads.

1
P(getting head) = p = D)
1 1
—1-p=1——- ==
q P 5 5
Given, n = 4

1
xa(sd)

The p.m.f of X is given by



T 4—zx
P(X =x) =*C, (%) (%) x=01,.4

Tt
1
16"
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Solve the following problem :

The probability that a bomb will hit the target is 0.8. Find the probability that, out of 5
bombs, exactly 2 will miss the target.

Solution: Let X denote the number of bombs hitting the target.
P(bomb hits the target) = p = 0.8
.gq=1-p=1-08=02

Given,n =5

.. X ~ B(5,0.8)

The p.m.f. of X is given by

P(X = x) °C,(0.8)7(0.2)° %, =0,1,.5
.. P(exactly two will miss the target)

= P(exactly three will hit the target)

P(X = 3)

= 5C3(0.8)*(0.2)°



5! 4\ / 1\
-3l x 2! (E) (E)
_5><:4><:3!X 4_3
2% 1 x 3! 55

43
eS|
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Solve the following problem :

The probability that a lamp in the classroom will burn is 0.3. 3 lamps are fitted in the
classroom. The classroom is unusable if the number of lamps burning in it is less than
2. Find the probability that the classroom cannot be used on a random occasion.

Solution: Let X denote the number of burning lamps.
P(lamp will burn) = p = 0.3
q=1-p=1-03=07
Given, n = 3
- X ~ B(3, 0.3)

. The p.m.f. of X is given by

P(X = x) = °C,(0.3)%(0.7)> *,2=0,1,2,3
P(Classroom cannot be used)

=P(X <2)

=PX=0o0orX=1)

PX=0)+PX=1)

3C0(0.3)°(0.7)* 4 2C1(0.3)(0.7)*

= (0.7)3+ 3 x (0.3) x (0.7)2
=0.784
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Solve the following problem :



A large chain retailer purchases an electric device from the manufacturer. The
manufacturer indicates that the defective rate of the device is 10%. The inspector of the
retailer randomly selects 4 items from a shipment. Find the probability that the inspector
finds at most one defective item in the 4 selected items.

Solution: Let X be the number of defective items.

10
P(an item is defective) = p = 100 = 0.1

~.gq=1-p=1-01=09

Given, n = 4

. X ~ B(4, 0.1)

The p.m.f. of X is given by

P(X = x) = C,(0.1)*(0.9)* *,z=0,1,..4
P(at most one defective item)
=P(X=1)

=PX=00r=1)
=PX=0)+PX=1)

= 4C(0.1)(0.9)* +%C41(0.1)(0.9)°
= (0.9)* + 4(0.1) (0.9)°

= 0.9477
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Solve the following problem :

The probability that a component will survive a check test is 0.6. Find the probability that
exactly 2 of the next 4 components tested survive.

Solution: Let X denote the number of tested components survive.



P(component survive the check test) = p = 0.6 ...[Given]
.q=1-p=1-06=04

Given, n = 4

. X ~ B (4,0.6)

The p.m.f. of X is given by

P(X = x) = C,(0.6)*(0.4) *,z=0,1, .4
~. P(exactly 2 components tested survive)
= P(X = 2)

= 4C5(0.6)%(0.4)"

= 6(0.36) (0.16)

= 0.3456
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Solve the following problem :

An examination consists of 5 multiple choice questions, in each of which the candidate
has to decide which one of 4 suggested answers is correct. A completely unprepared
student guesses each answer completely randomly. Find the probability that this
student gets 4 or more correct answers.

Solution: Let X denote the number of correct questions. Since only one of 4 suggested

answers is correct

Given,n =5



X 851
y ' 1

The p.m.f. of X is given by

T b—=x
P(X = x) = ECI(%) (%) x2=01,..5

P(student gets 4 or more correct answers)
= P(X = 4)

=PX=40rX=05)

=P(X=4) + P(X=05)

I
on
@
1%
A/
W | =
~—
e

e ! 1
R Itp
15+1

- B

= 1/64
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Solve the following problem :

The probability that a machine will produce all bolts in a production run within the
specification is 0.9. A sample of 3 machines is taken at random. Calculate the
probability that all machines will produce all bolts in a production run within the
specification.

Solution: Let X denote the number of machines that run within specification.
P(a machine will produce all bolts in production run within the specification) = p = 0.9
~q=1-p=1-09=0.1



Given, n = 3

- X ~ B(3,0.9)

The p.m.f. of X is given by

P(X = x) = °C,(0.9)7(0.1)> *,z=0,1,2,3.

P(all machines will produce all bolts in a production run within the
specification)

= P(X = 3)

= 3C5(0.9)*(0.1)"

=0.729
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Solve the following problem :

A computer installation has 3 terminals. The probability that any one terminal requires
attention during a week is 0.1, independent of other terminals. Find the probabilities that
0

Solution: Let X denote the number of terminals that will require attention.

P(a terminal that will require attention during a week) = p = 0.1
.q=1-p=1-01=09

Given, n = 3

~. X ~ B(3,0.1)

The p.m.f. of X is given by

P(X = x) = °C,(0.1)%(0.9)> *,z=0,1,2,3.

P(0 Terminal requires attention during a week)
= P(X =0)
=3Cp(0.1)"(0.9)*

= (0.9)%.
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Solve the following problem :



A computer installation has 3 terminals. The probability that any one terminal requires
attention during a week is 0.1, independent of other terminals. Find the probabilities that
1 terminal requires attention during a week.

Solution:  Let X denote the number of terminals that will require attention.
P(a terminal that will require attention during a week) = p = 0.1
.gq=1-p=1-01=09
Given, h = 3
- X ~ B(3, 0.1)

The p.m.f. of X is given by
P(X = x) = °C,(0.1)(0.9)* “,z=0,1,2, 3.

P(1 terminal requires attention during a week)
=PX=1)

3C1(0.1)'(0.9)?

3x0.1x(0.9)?

= 0.3 x 0.9)2.
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Solve the following problem :

In a large school, 80% of the students like mathematics. A visitor asks each of 4
students, selected at random, whether they like mathematics.

Calculate the probabilities of obtaining an answer yes from all of the selected students.

Solution: Let X denote the number of pupils who like mathematics.



- . 8 4 _
P(pupils like mathematics) = p = 100 — 5 ..[Given]
4 1
—1-_p=1— — = —
g P 5 5
Given, n = 4

4
xeo(a )

The p.m.f. of X is given by

41—z
HXZM=4C$E—(1) x=01,.,4

2% \ 5

P(obtaining an answer yes form all of the selected students)

= P(X = 4)

) )
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Solve the following problem :

In a large school, 80% of the students like mathematics. A visitor asks each of 4
students, selected at random, whether they like mathematics.

Find the probability that the visitor obtains the answer yes from at least 3 students.

Solution: Let X denote the number of pupils who like mathematics.



. . 8 4 .
P(pupils like mathematics) = p = 100 — 5 ..[Given]
4 1
a=7bp 5 5

Given, n = 4

4
xea(ad)

The p.m.f. of X is given by

4—x
P(X = x) = 4C$i (l) x=01,.,4

2% \ 5

P(the visitor obtains the answer yes from at least 3 students)
=P(X23)

=P(X=3o0rX=4)

=P(X=3)+P(X = 4)

oo (A (A 450 rom
= 03(5 5 + =z ..[From (i)]

4t 256
T
256 256
Ty T
512
T
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Solve the following problem :

It is observed that it rains on 10 days out of 30 days. Find the probability that it rains on
exactly 3 days of a week.

Solution: Let X denote the number of days it rains in a week.



P(it rai = p= — = —
(itrains) = p 30 3
1 2
=1-p=1——-==
=P 33

The p.m.f. of X is given by

1 T 9 T—zx
PX=x)="C, [ = = =0,1,..7
a3 ()

P(it rains on exactly 3 days of a week)

= P(X = 3)
3 4
wel) ()
3 3
7! 1 24

T 3Ix4l (3 3
 Tx6x5 x4l 16
T3x2x1x4dl 3l
35 16
3?
560
37
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Solve the following problem :

It is observed that it rains on 10 days out of 30 days. Find the probability that it rains on
at most 2 days of a week.



Solution: Let X denote the number of days it rains in a week.

(it rains) = _10_1

|ra|n5—p—30—3

1 2

—1-p=1—-—- ==

q P 3 3
Given,n =7

1
xea(n2)

The p.m.f. of X is given by

1 @ 9 T—x
P(X =x) =" — = =01 .7
e (3 (3) e

P(it rains at most 2 days of a week)
=P(X <2)
=PX=0orX=TorX=2)
=PX=0)+PX=1)+P(X=2)

() ) o)

7 x 6 x bl
(4+14+ 2><1><:5!)
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Solve the following problem :



If X follows Poisson distribution such that P(X =1) = 0.4 and P(X =2) = 0.2, find
variance of X.

Solution: Given, P[X=1]=0.4, P[X=2]=0.2,
e 1 =03678

For Poisson distribution,

X ~ P(m)

The p.m.f. of X is given by

T

P[X:X]:T

Now,

e ™m
PIX =1] = = me™

~04=méeMm (i)

_ 0.4 B m2e ™
04 me ™

.[From (i) and (ii)]

~m=1
~ X ~P(1)
~Var (X)=m=1.
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Solve the following problem :



If X follows Poisson distribution with parameter m such that
PX=z+1) 2
PX=z) z+1

Find mean and variance of X.

Solution:

- o p dP(X:;E—I—l)_ 2
ven, X ~ P(m) an P[X:;B) = o1

The p.m.f. of X is given by

—Imn

- According to the given condition, we get

e mm:rll
(z+1)! 2
e z:ﬂf |
_ e "xm® xm ! 2

X
(z+1) x 2! e™xm®* x+41
. om 2
rz+1  z+1

m=2

.. Mean = Variance = m = 2.



