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Maharashtra Board 12th Maths Chapter 7, Class 12 Maths Chapter 7 solutions
Ex7.1
Question 1.

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

Solution:

When a coin is tossed 6 times, the number of heads can be 0, 1, 2, 3, 4, 5, 6.
The corresponding number of tails will be 6, 5, 4, 3, 2, 1, 0.

.. X can take valueso-6,1-5,2-4,3-3,4—-2,5-1,6 -0
i.e.-6,-4,-2,0, 2,4, 6.

S X=4-6,-4,-2,0,2, 4, 6}.

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

Solution:

The urn contains 5 red and 2 black balls.

If two balls are drawn from the urn, it contains either o or 1 or 2 black balls.
X can take values o, 1, 2.

S X =Ho,1,2}.

Question 3.

State which of the following are not the probability mass function of a
random variable. Give reasons for your answer.

(i)

(ii)

X 0 1 2 X o[ 1 [2]3]4
P(X) 0-4 0-4 0-2 PX) |01]05]02]-01]02
(iii) (iv)
X 0 1 2 Z 3 [ 2]1]0 ]
PX) | 01 0-6 0-3 PZ) |03]02]04 0-05
(v) (vi)
Y -1 0 1 X 0 -1 =
P(Y) 0-6 01 0-2 P(X) 0-3 0-4 0-3
Solution:

P.m.f. of random variable should satisfy the following conditions:

(@AJospi<1
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(b) =p; = 1.

@

P(X) 0-4 0-4 0-2

(a) Hereo <p;<1
(b)Ip;=0.4+0.4+0.2=1
Hence, P(X) can be regarded as p.m.f. of the random variable X.

(ii)

P(X) [01]{05|02/|-01]02

P(X =3) =-0.1, i.e. P; < 0 which does not satisfy 0 < P; < 1
Hence, P(X) cannot be regarded as p.m.f. of the random variable X.

(iii)

P(X) 0-1 0-6 0-3

(a) Hereo<p;<1
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(b)¥pi=0.1+0.6+0.3=1

Hence, P(X) can be regarded as p.m.f. of the random variable X.

(iv)

PZ) [03|(02]04| 0 |005

Here }p;=0.3+0.24+04+0+0.05=0.95#1

Hence, P(Z) cannot be regarded as p.m.f. of the random variable Z.

v)

¥ -1 0 1
P(Y) 0-6 0-1 0-2

Here Yp;=0.6 +0.1+0.2=0.9#1

Hence, P(Y) cannot be regarded as p.m.f. of the random variable Y.

(vi)

X 0 -1 -2
P(X) 0-3 0-4 0-3

(a) Hereo<p;<1

(b)>p;=0.3+0.4+0.3=1

Hence, P(X) can be regarded as p.m.f. of the random variable X.
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Question 4.
Find the probability distribution of
(i) number of heads in two tosses of a coin.
(ii) number of tails in the simultaneous tosses of three coins.
(iii) number of heads in four tosses of a coin.
Solution:
(i) For two tosses of a coin the sample space is {HH, HT, TH, TT}
Let X denote the number of heads in two tosses of a coin.

Then X can take values o, 1, 2.

art-2-chapter-7-probability-distributions/
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P[x=0]=P(0)= 1
— 11 = _2_1
Px=1]=P(1)=2=1
PIx=2]=P@)=1
.. the required pmbability distribution is
X=x ‘ 0 1 2
1| 1
o

(ii) when three coins are tossed simultaneously, then the sample space is
{HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}

Let X denotes the number of tails.

Then X can take the value 0, 1, 2, 3.

~PX=0]=P(0)=1

P[X = 1] = P(1) = %
Px=2]=P(2)= 3
PIx=3]=P(3) = £

.. the required probablllty dlstnbutlon is
i_ x =X [Il ] ! 2 | 1 |
E | 1| 3| 3| 1
P s | 5| 8| 3

(iii) 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}

art-2-chapter-7- robablllt -dlstrlbutlons
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~n(s)=16
Let X denotes the number of heads.
Then X can take the value 0, 1,2, 3, 4
When X =0, then X ={TTTT}
. L Y I
L P(X=0)= (5 — 16
When X =1, then
X= {HTTTI THTT, TTHT, TTTH}
nl:)() =4
pxey M 4 1
LPX=1)=
when X = 2, then
X= {HHTT. HTHT, HTTH, THHT, THTH, TTHH}
snX)=6
_ n{X) ﬁ _ 3
SP(X=2)= 2 =163
when X = 3, then
X =<[HHHT, HHTH, HTHH, THHH}
An(X) =4
. n(X) 4 _ 1
..PI:){:B.):H = E o I
When X = 4, then X = {HHHH]}
SonX) =1

n(X) _ 1
n(5) = 16
.. the probability distribution of X is as Follows:

art-2-chapter-7- robablllt -dlstrlbutlons
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x 0 1 2 3 4

| it 1 3 1 1

e | 3 8 i | 16
Question 5.

Find the probability distribution of a number of successes in two tosses of a die, where success
is defined as a number greater than 4 appearing on at least one die.

Solution:

When a die is tossed twice, the sample space s has 6 x 6 = 36 sample points.

~on(s) =36

The trial will be a success if the number on at least one die is 5 or 6.

Let X denote the number of dice on which 5 or 6 appears.

Then X can take values 0, 1, 2.

When X =0i.e., 5 or 6 do not appear on any of the dice, then

X={(1,1),(1,2),(1,3),(1,4), (2,1),(2,2), (2, 3), (2,4), (3, 1), (3,2), (3, 3), (3, 4), (4, 1), (4, 2), (4, 3),
(4, 4)}

~n(X) = 16.

S P(X=0) = nX) _ 16 _ 4

n(5) — 36 9

When X =1, i.e. 5 or 6 appear on exactly one of the dice, then

X={(1,5), (1,6), (2,5),(2,6), (3, 5), (3, 6), (4, 5), (4, 6), (5, 1), (5, 2), (5, 3), (5, 4), (6, 1), (6, 2), (6, 3),
(6, 4)}

Son(X) =16
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n{X
LP(X=1) = 5:5; =£=14

WhenX=2,i.e.50r 6 appear on both of the dice, then
X={(5, 5), (5, 6), (6, 5), (6, 6)}
~n(X) =4
n(X) _ 4 _ 1
LPX=2) = e =3
.. the required pr-::bablllty distribution is

T

-

=1
=l

P(X=x) !

Question 6.
From a lot of 30 bulbs which include 6 defectives, a sample of 4 bulbs is drawn at random with

replacement. Find the probability distribution of the number of defective bulbs.

Solution:
Here, the number of defective bulbs is the random variable.

Let the number of defective bulbs be denoted by X.

- X can take the value 0,1, 2, 3, 4.
since the draws are done with replacement, therefore the four draws are independent

experiments.
Total number of bulbs is 30 which include 6 defectives.

- P(X =0) = P(0) = P(all 4 non-defective bulbs)
24 ., 024 ., 24 24
=30 “ 30 “ 3 * w0
_ 256
T 625
P{X =1) =P (1) = P (1 defective and 3 non-defective bulbs)

art-2-chapter-7- robablllt -dlstrlbutlons/
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6 24 24 24 24 6 24 M4

~307307%30730 30 30 30 30
20 24 6 24 24 24 24 6

303030 “30 730 3030 * 30
0
625
P(X = 2) = P(2) = P(2 defective and 2 non-defective)
6 24 24 24 6 6 24

6
303 30730730 3030 30"
3030730730 730730 “30 30
6 24 24 6 24 6 24 6
3073073030730 730 3% %30

_%
625

P(X = 3) = P(3) = P(3 defectives and 1 non-defective)
6 6 6 24 6 6 24 6

3073030 3030 %3030 %"
6 M 6 6 6 686
303073030 T30 30 30" 30

16

© 625

P(X = 4) = P(4) = P(all 4 defectives)

_6 6 6 6
=30 “ 3“0 W

art-2-chapter-7- robablllt -dlstrlbutlons
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_ 1
T 625
.. the required probability distribution is

xwr. | o 1 2 3 4

' 256 | 256 | 96 @ 16 1
PX=x) | &5 | &5 | 65 | 65 | 6
= | 1 | 1 3 1
Question 7.

A coin is biased so that the head is 3 times as likely to occur as the tail. IF the coin is tossed twice.
Find the probability distribution of a number of tails.
Solution:
Given a biased coin such that heads is 3 times as likely as tails.

S PH)= 2= and P(T) =
The coin |5 tossed l:wme
Let X can be the random variable For the number of tails.
Then X can take the value 0, 1, 2.
L P(X=0)=PHH)=3 x = 2
zg; zg:}ml—%l X ETEXi=w o

e T4 4 16

.. the required probability distribution is
B o | 1 | 2
i 9

ERteaar| — |
e 6 |

| W
|

art-2-chapter-7- robablllt -dlstrlbutlons
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Question 8.
Arandom variable X has the following probability distribution:
X o | 1 | 2 3 4 5 6 7
P(X) 0 | k | 2k 2k 3k g 28 T+ k
Determine:

(i) k
(ii) P(X < 3) (iii) P(X > 4)

Solution:
(i) Since P (x) is a probability distribution of x,
7

= P(0) + P(1) + P(2) + P(3) + P(4) + P(5) + P(6) + P(7) = 1
=0+k+2k+2k+3k+kI+2k2+TkZ+ k=1
=10k?+9k-1=0
=10k +10k-k-1=0
= 10k(k+1)=1(k+1) =0
=(k+1)(10k-1)=0
=10k-1=0......[ " kz-1]
=k= L
10

(i) P(X< 3) = P(0) + P(1) + P(2)
=0+k+2k
=3k

—3( 5)

ﬁ

art-2-chapter-7- robablllt -dlstrlbutlons
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(ii) PO<X<3)=P(1)+P(2)

=k +2k
=3k
=3(5)
_ 3

i)

Question 9.
Find expected value and variance of X for the Following p.m.f.:

€IndCareer

X

P(X)

02 0-

-2 -1 [ 0 [ 1

3 | 0-1 | 0-15

0-25

Solution:

We conskruct the Followmg table to calcu late E(x} and V()(}

- X—x; pi=P[X=x] 1 Py | X P=x XXy _
—2 0.2 —04 0.8
-1 0.3 ~03 0.3
0 0.1 0 0
1 0.15 0.15 0.15 :
2 025 | 05 1 '
Tntal 1 ‘ —0.05 225

e

From the table,

art-2-chapter-7- robablllt -dlstrlbutlons
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Ixip; = -0.05 and Xz? - p; = 2.25
-~ E(X) = Zx;p; = -0.05
and V(X) = E:Ei + D — {Z r; + Pi}z
=2.25-(-0.05)?
=2.25-0.0025
=2.2475
Hence, E(X) =-0.05 and V(X) = 2.2475.

Question 10.

Find expected value and variance of X, where X is the number obtained on the uppermost face
when a fair die is thrown.

Solution:

IF a die is tossed, then the sample space for the random variable X is

s={1,2,3,4,5,6)}

S P(X) = %;x: 1,2,3,4,5,6.

" E(X)= Y X-P(X)

Xa§

o246

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

=% 2
V(X)=E(X*) - [E(X))?

art-2-chapter-7- robablllt -dlstrlbutlons
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=y ;ﬁpt:{)-@)2

Xa5

= ar(g)+ex(g)+or(g)+
w(z)+or(5)+05)]-3

49
—(1 +4+9+16+25+3ﬁl—-4—

91 49 182-147 35
———=—=—=19167
6 4 12 12

Hence, E(X) = 3.5 and V(X) = 2.9167.

Question 11.

Find the mean number of heads in three tosses of a fair coin.

Solution:

When three coins are tossed the sample space is {HHH, HHT, THH, HTH, HTT, THT, TTH, TTT}
~n(s)=8

Let X denote the number of heads when three coins are tossed.

Then X can take values 0,1, 2,3

P(X = 0) =P(0) =
P(X=1)=P(1) =
P(X=2)=P(2) =
P(X=3)=P(3) =
~omean = E(X) = IxP(x;)
:ﬂx%+1x%+2x%+3x%

00 | 00 | Lo | eane | —

art-2-chapter-7- robablllt -dlstrlbutlons
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_ 3 i 3
0+ B + B + 3
=12
8
=1.5
Question 12.

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

when two dice are thrown, the sample space S has 6 = 6 = 36 sample points.

- n(s)=36

Let X denote the number of sixes when two dice are thrown.

Then X can take values 0, 1, 2

when X =0, then

x={(1,1),(1,2),(1,3),(1,4),(1,5),(2,1),(2,2), (2, 3), (2, 4), (2, 5), (3, 1), (3, 2), (3, 3), (3, 4), (3, 5),
(4,1),(4,2),(4,3), (4,4),(4,5),(5,1)., (5, 2), (5, 3), (5, 4), (5, 5)}

~n(X)=25

SP(X=0)= :E;] = %

when X =1, then

x={(1,6),(2,6),(3,6),(4,6), (5, 6), (6, 1), (6, 2), (6, 3), (6, 4), (6, 5)}

~n(X)=10

SP(X=1)= :E;] =
when X = 2, then X = {(6, 6)}
SnX) =1

rt-2-chapter-7-probability-distributions/
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. “_ _n(X)

LP(X=2)= nE — 36

2 E(X) = ZxiP(xi)

=0x 2 +1x 2 +2x L
10 2

f+ﬁ+ﬁ

=3

Question 13.

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 numbers are chosen from the first 6 positive integers.

nn(s)=bCy = Z2 =15

Let X denote the larger of the two numbers.

Then X can take values 2, 3, 4, 5, 6.

When X = 2, the other positive number which is less than 2 is 1.

Son(X) =1
. o _nlXx) 1
LPX=2)=P(2)= e — 15
when X = 3, the other positive number less than 3 can be 1 or 2 and hence can be chosen in 2
ways.
~n(X)=2
_ _ _ ﬂ.[X) _ 2
P(X=3)=P(3)= 15 = 35

similarly, P(X = 4) = P(4) = %
P(X=5)=P(5) = %
P(X=6)=P(6) = =

E(X} = EKiPl:Xi}

art-2-chapter-7-probability-distributions/
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_ 1 2 3 4 A
=2 x 15+3>< 15+4>-< 15—|—5~>< 154—15>< 5
_ 246+12+20+30

- 15

Question 14.

Let X denote the sum of numbers obtained when two Fair dice are rolled. Find the standard
deviation of X.

Solution:

IF two Fair dice are rolled then the sample space S of this experiment is
s={(1,1),(1,2),(1,3),(1,4),(1,5),(1,6),(2,1), (2, 2), (2, 3), (2, 4), (2, 5), (2, 6), (3, 1), (3, 2), (3, 3),
(3,4).(3,5), (3, 6), (4, 1), (4, 2), (4, 3), (4, 4), (4, 5), (4, 6), (5, 1), (5, 2), (5, 3), (5, 4), (5, 5), (5, 6), (6, 1),
(6,2), (6, 3), (6, 4), (6, 5), (6, 6)}

-onls) =36

Let X denote the sum of the numbers on uppermost Faces.

Then X can take the values 2, 3,4,5,6,7, 8,9, 10, 11,12
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Sum of Favourable No. of

. | P(X)
Nos. (X) events . favourable
' cases

1

2 (1,1) | 1 %

3 (1,2), (2.1) 2 —s

PRI A DV FEPEwre .

3

4 ] .(13] (2,2), (3,1) 3 5%
(1,4), (2,3), (3,2), 4

5 . {4' 1} - . - il 4 %

6 (1,5} (2.4} {3 3 5 5

| %2 61 %

(1,6), (2,5), (3, 4) 6 6

| . l‘fi_ 3}; (5.2), (61) 36

8 (2,6), (3,5), (4,4), - 5 5

- _{5 3} {ﬁ 2} 36

(3.6), (4,5), (5,4), 4

’ (6,3) ’ 36
3

10 " (4, 6), (5, 5), (6, 4) | 3 __3—2 |
11 (5, 6), (6, 5) 2 ) I
' " ' — ﬁ

art-2-chapter-7- robablllt dlstrlbutlons

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-7-probability-distributions/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-7-probability-distributions/

€IndCareer

- : 1
12 s =
(6, 6) 1 %

*. the probability distribution of X is given l::-},.nI

X::x.23!456?3!9 0 1112
| I | 1 | L | S 5 i
152345554321

Plx=x) = | S| 2| 2|2 S22 12|81

[xx’IBﬁSﬁIMSEBﬁ}& % 3 36 3%

1 1

Expected value =E(X)=E x;-P(x;)
=2(%) +?-(32 )+4(33E)+5(;6)+6(%)+
?( 6 )+B(355)+9(%)+ lﬂ(:ﬁ)+ll(;ﬁ)+12(%)

36(2+&+12+2ﬂ+30+42+4ﬂ+3&+30+22+12}

=%><252='?.

JA.].SD, EIFJ"P{I!}

2 3 4
—4x£+9x36+16xﬁ+25 x§+

5 (3]
%xﬁ+49 x—+64x£+81 xi+

36 36 36

3 2 1
1 — 54 -
[]"[ZI><3'|!_:'+121><E +144x36
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1

£[4+18+43+]UD+180+294+320+324+

300 + 242 + 144)
1
=—(1974) = 54,

36( }=54.83

", variance = V(X) = Zx?-P(x) — [E(X))?
=54-83 — 49
=5-83

". standard deviation = .JWX)

=,/583 =241

Question 15.

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. One student is selected in such a manner that each has the same chance of being chosen
and the age X of the student is recorded. What is the probability distribution of the random
variable X? Find mean, variance, and standard deviation of X.

Solution:

Let X denote the age of the chosen student. Then X can take values 14, 15, 16, 17, 18, 19, 20, 21.
We make a frequency table to find the number of students with age X:
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-

Age X Tally mark Numbernf-stndenutﬂlhagex
14 I 2
| 15 | 1
l 16 | T 2
| 17 Il 3
' 18 | i 1
I 1 | |
I I L 2 !
20 - | 3 G o]
Lz | E 1 |
| Total : 15

The chances of any student selected are equally likely.
If there are m students with age X, then P(X) = %

Using this, I:he Followmg is the probability dlstnbutlon of X:

2‘12331231

15/ 15 15 15 i 15 15 15 15

Mean = E(X) = Zx,-P(x,)
2 1 2 3
14XE+15 XE-I'IGXE-FITXE'F

2 3 1
]BXE+19X15+2‘J ¥E+21XE
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1
=E[23+15 +32+51+18+38 +60+21]
—lxzsa 1753
15 :

2 1 2 3
x? P(x'l—196KE+225>(E+256XE+259>:T§+

1

1 2 3
324 x1—5+3ﬁ1 :-:E+4(]IJ>< 15+441 *15

=%{392 + 225 4+ 512 + 867 + 324 + 722 + 1200 + 44)

1
-EHEBB} =312.2

variance = V(X) = Zz?. P(x) - [E(X)]?

=312.2-(17.53)%

=312.2-307.3

=49

Standard deviation = vW(X) =+/4.9 = 2.21

Hence, mean = 17.53, variance = 4.9 and standard deviation = 2.21.

Question 16.

In a meeting, 70% of the member’s favour and 30% oppose a certain proposal. A member is
selected at random and we take X = 0 if he opposed and X =1 if he is in favour. Find E(X) and
Var(x).

solution:
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X takes values 0 and 1.
It is given that
P(X =0) = P(0) =30% = - =0.3

70
P(X=1)=P(1) =70% = 5z = 0.7

SE(X) =IX. P(x) =0x 0.3 +1x0.7=0.7
Also, Ez? - P(2;)=0%03+1x0.7=07

- Variance =V(X) = Xz? - P(z;) — [E(X)]?
=0.7-(0.7)*

=0.7-0.49

=0.21

Hence, E(X) = 0.7 and Var(X) = 0.21.

Ex 7.2

Question 1.

Verify which of the following is p.d.f. of r.v. X:
(1) f(x) =sinx, foro < x < w2
(D)fx)=x,foro<x<i1and-2—xfori1<x<2
(iii) fix) = 2, foro <x < 1.

Solution:

f(x) is the p.d.f. of r.v. X if

(a)f(x) =oforallx € Rand
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© | f@dx=1.

(i) {a}f{x}=5mxaﬂifﬂgx;§g
nf2
(b) If(xldx— If(x)dx+ J fedr+ T fx) dx

nf2
rr_.lll
=0+ J' sin x dy + 0
0
al2 .
=[—cos x]; :—cos§+cosﬂzﬂ+1=l

Hence, f(x) is the p.d.f. of X.
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(i) F(x)=x=0ifF0=x=1
Forl=x<2 -2<-x<-1
2-2<-2-x<-2-1
ie.-d4<f(x)<-3ifF1<x<2
Hence, F(x) is not p.d.f. of X.

(iii) (a) F(x) =2=20for0=sx<1

o 1] | ol
b) | flx)dx= j’f{x]dx+|j;f(x)dx+_[f{x}dx
—0+[2dx+0=[26],=2-0=2 %1
0

Hence, F(x) is not p.d.f. of X.

Question 2.
The Following is the p.d.F. of r.v. X:
F(x) = 5. for 0 < x <4 and = 0 otherwise.
Find
(a) P(x < 1.5)
(b) P(1 <x<2) (c) P(x>2).
Solution:

15

@ P(x<15)= | f(:c}dx— e
D 0 5

H
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2

¥ [f]” _asp ()

9
8l2], 16 16 64

4 -
(0 P(x>2)={flx)dx= - dx
2 2
1[x*7* 1716 47 1 6 3
'a[ﬂ;a[r&]‘a" "1

Question 3.

It is known that error in measurement of reaction temperature (in 0°C) in a certain experiment is
continuous r.v. given by

F(x) = %9 for-1<x<2

= 0. otherwise.

(i) verify whether F(x) is p.d.F. of r.v. X

{ii) Find P(0<x<1)

(iii) Find the probability that X is negative.

Solution:
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2
[ﬂf(x)-%?ﬂ, for —1<x<?2

x

-1 2 a0
Also, [ fdx= | f@dc+ | fe)dx+ [ f()ax

iq2
—0+ j —dx+ﬂ 1["—]
31

18 (-1) 119
E[E_T] 5[§]=1

.. f(x) is the p.d.f. of X.
1
(i) PO<x<1)=]f(x)dx
[i]
1y? 127 1N 1
=(Fe=3[3],=3[3-0]5

(iii) P(x is negative)

=P(-1<x<0)= ? flx)dx
=1

[ 5e-al5T - (D
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Question 4.

Find k if the Following function represents p.d.f. of r.v. X
(i) F(x) = kx. For 0 < x < 2 and = 0 otherwise.

Also find P{% <X< %).

(ii) F(x) = kx(1 - x), for 0 < x < 1 and = 0 otherwise.

Also find P($ <x < 1), P(x < 3).

Solution:

(i) Since, the function fis p.d.f. of X

[ fl)dx=1

] 2 a0
I f)dx+ [ flx)dx + [ fx)dx=1
“w 0 2

2 xz 2
04 [ kxdx+0=1 ,',k[—ﬂ =1
hs 2
4
"~ kl==0]|=
[2-]
1
L 2k=1 Sok==
2
1 3 32
P( <x< ) | flx)dx
4 174
3f2 ]
= | kxdx, where k=
174 2

1 3/2 12 P2
== Jn.'ﬂ‘:r=—[—]J
2 I:L 202 4,4

9_17_1r36—17_35
4 16| 4| 16 | 64
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{u] since, the Function fis the p.d.f. of X,

f f(x)dx=1
1 o
I flx)dx + [ flx)dx + | flx)dx=1
i . |
- ':'+i.l'x(1 —x)dx+0=1

1
Lok x—xPdx=1
o

k
E_l k=6
1 1 1/2
P(—<x< ) | flx)dx
4 174
12
= | kx(1—x)dx
1/4
1/2
=k | (x—x*)dx
1/4
xl x!:llfz
=6 ——— e [ k=06]
[2 3 lina
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N 1\ 11
. P(;{x{§)=§.
1 1/2
P(x<:§)=_jﬁf(x)dx
0 1/2
= | flx)dx+ | f(x)dx
— o 0
1/2
=0+ j kx(1—=x)dx
1/2 2 2
Ndx =k| ———
e[ ek TS|
1 2
[i-4o42)

8
.l) o [ k=6]

12
)_1
2

. P(X{

B | =

Question 5.

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

F(x) = 0.5%, for 0 £ x £ 2 and = 0 otherwise.
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Calculate:

(il Plx=1)

(i) P(0.52x = 1.5)
(iii) P(x = 1.5).
Solution:

(il Plx=1)

fix)=05x%x, 0O=sx<2

=0, otherwise

1
P{Xsl}:/ 0.5 x dx
0

1
=D.5[ ® dx
0

(i) P(0.52x = 1.5)
fx) =05%x, 0=<x=<2

=0, otherwise

P(05 =X <15)
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1.5
B 1 :n:2
2|2
0.5
11
-3 —[(1 5)2 — (0.5) ]
1
S —[225 0.25]
2 " 2
1 1
—Z XZ—E

P05 5}(51.5}:%

(iii) P(x = 1.5)
f) =05%x, 0<x<?2
=0, otherwise

P(x = 1.5)
2

fla)dz
1.5
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2
= f 0.5zdz
15

242
_ 05 [“’_}
2 1.5

:0'5[E B 2.25]
2 2

75
:D'5xi
2

0.875

2

0.875 1000
2 " 1000
875 + 125

2000 + 125

7

16

Question 6.

Suppose that X is waiting time in minutes For a bus and its p.d.f. is given by F(x) = %, for0=x<5
and = 0 otherwise. Find the probability that

(i) waiting time is between 1 and 3

(i) waiting time is more than 4 minutes.
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Solution:
(i) Required probability = P(1 < X < 3)
3
1
= fadx = {3 dx
1 3
5 1[ dx == I:X]
1
=5 [3-11=;

(ii) Required probability = P(X = 4)
<] -] = -]
= [ flx)dx = | flx)dx + js'f{x}dx

Question 7.

Suppose the error involved in making a certain measurement is a continuous r.v. X with p.d.F.
F(x) = k(4 —x?), -2 < x < 2 and 0 otherwise.

Compute:

(i) P(x > 0)

(i P(-1<X<1)

(iii) P(-0.5 = X or X = 0.5).
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Solution:
Since, Fis the p.d.f. of X,

Tf{x]dx=1
=12 2 *x
| f)de+ | f(x)dx+ [ flx)dx =1
“m -2 2
~o0+ } k(4 —x?)dx+0=1
-2

N ]% (4—x)dx=1
=1

) 32 3

@ P(X>0)=f f(x)dx

= f@wdr+ T fa)dz
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2
= [k —x*)dx+0
]

2
=k (@4—x?)dx

1]

3 ¥ 3
‘s—z[*"“il [+ %]
-3[8-3]-2 -]

32 3| 3273 2

1
(i) P(-1<X<1)= | flx)dx
-1

| k(d—x)dx
-1

=k | (4—x})dx
-1

3 x? -
], [ae3)
3 1 1
‘a‘z[(“'i)'(“*a)]
_E(HJFE)AE 22) 11
32\373 '32(?)'E'
(iii) P(X < —0.50r X = 0.5)

=P(X < —05)+P(X > 0.5)
=05

= | fwax+ j fdx
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=05
J fwdx+ | f(x}a‘x+_[ flx)dx + f flx)dx

-1/2
=0+ [ k(4- :‘)dx+]k(4 x*)dx +0

=k j - x’)dx+kj (4 — x?)dx

1/2

3 x? -1/2 3 372 B 3
G 1N R AR
3 1 8
-3l (~2+3)-(-+3) ]+
3 8 1
5(5-3)-(>-2)]
-2(324 %) 3 (8-
32\ 24 3) 32(3 24)

EE RN
3 24 3 3 M4

2
=3( —47+123+123—4?)

32 24

3 /162 81
—ﬁ(ﬁ)-i—-"m
Aternaticne Method :

P(X < —050r X > 0.5)

=1-P(-05<X<05)
...
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24 24
3 1
=1-3 “‘ﬁ)
1Y _ 4
32712 7 128
128—47 81
=12 "iag 06328
Question 8.

The following is the p.d.f. of continuous r.v. X
F(x) = %, for 0 < x < 4 and = 0 otherwise.
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(ii) Find F(x) at x = 0.5, 1.7 and 5.
Solution:
(i) Let F(x) be the c.d.F. of X

Then F(x)= | f()dx= | fx)dx+] f(x)dx
- -0 1]

T
r2] =

(i) F(D.5)=FG)=___=_

16 64
_{1 :-')2 289
F(1.7) =S =018

f{x]=§,fm0<x<mds>4

. F(5)=1.
Question 9.
Given the p.d.f. of a continuous random r.v. X, f(x) = =, For-1 < x < 2 and = 0 otherwise.
Determine c.d.f. of X and hence find P(X < 1); P(X < 2} P{(x >0),P(1 <X<2).
Solution:

Let F(x) be the c.d.f. of X
x -1 x
Then F(x)= | flx)dx= [ flx)dx+ j flx)dx
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Then FW)= | fdx= | fG)dx+ _;'l flx)dx

X xl 1= R
—0+:[1-§dx-§:[1xdx
5135 -(53)]
‘E[EL'E 3\ 3

3
F(x}=x ;—1

i) Plx <1)=F(1)=F(-1)
[P +1] [(=1P+1]_2-0_2
'[ 9 ]"[ 9 ]' 9 9

2
ﬁﬂf{x}=%for ~1<x<2and —2< —1

. F(=2)=0ie Plx< —=2)=0

(iii) P(X>0)=1-P(X <0)
=1-[F(0)-F(-1)]

[ (5)]
a1 (-o)-1-3-8
(iv) P(1<x<2)=F(2)—F(1)

_(EAN_(B+1\_, 27
L9 9 /9 9
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Question 10.
IF ar.v. X has p.d.f.

F(x) = = for 1 <x <3, ¢>0.Find ¢, E(X), Var (X).
Solution:
Since f(x) is p.d.Fof rv. X

T fyde=1

1 3 -

| fdx +§ flx)dx + § flx)dx=1
— o 1 3

3
S0+ [flx)dx+0=1
1

Socllogxl;=1 .. c[log3—log1]=1

1
.. [ log 1=0]
log 3

E(X)= Txf(x}dx j'xf{x}dx+j:f{x)dx+fxf(x)dx

+j?:xf(x:ldx+{l=i[x-;dx

1

L=

I

1dx, where c =

Il
™
Y T— Y

1
log 3
1

" log 3

Consider, T x*f(x)dx = ;' x*f(x)dx + } x?f(x)dx
- 1

3
[x]] =

1 2
log 3[3_1]T103 3

v
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+“]E x*f(x)dx
3

3 3 c
=[]+]'x2f{x)dx+0=j':"-;dx
1 1

-1 [g 1]__“_
“log3|2 2] log3

Now, Var (X)= | #* f(x)dx —[EC)]?

4 2 3\
217-‘3_3_(@)
4 4
“log3  (log3)?
4(log 3)—4 4[log3—1]
T (g3 (log 3)

1 2 4flog 3-1]
Heme,c—m. E{X]—mand Var (X) ~log 37 "
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Maharashtra Board Solutions
Class 12 Arts & Science Maths
(Part 2)

e Chapter 1- Differentiation

e Chapter 2- Applications of Derivatives

e Chapter 3- Indefinite Integration

e Chapter 4- Definite Integration

e Chapter 5- Application of Definite Integration

e Chapter 6- Differential Equations
e Chapter 7- Probability Distributions
e Chapter 8- Binomial Distribution
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RAET0T AS®), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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