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Question 1.

A die is thrown 6 times. If ‘getting an odd number’ is a success, find the probability of
(i) 5 successes

(ii) at least 5 successes

(iii) at most 5 successes.

Solution:

Let X = number of successes, i.e. number of odd numbers.

p = probability of getting an odd number in a single throw of a die

.‘,p=% = % andq=1—p=1—%=%
Given:n=6

~X~B(6, 1)

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

p(X = x) = "C, pq"

ie. P(x)-‘f-}( )(1)é ' “Cx(%)ﬁfx=ﬂf 1,2.,6

(i) P(5 successes)=P[X =5]

Hence, the probability of 5 successes is %
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(ii) P(at least 5 successes) = P[X = 5]
= p(5) + p(6)

6 6
o))
7

~(ec+5C)(3) =6+ 15—

Hence, the probability of at least 5 successes is %.

(iii) P(at most 5 successes) = P[X < 5]
=1-P[X>5]

c1-po=1-c, (L)

1 63
:I— —_—
Ixﬂ 7y

63

Hence, the probability of at most 5 successes is = B

Question 2.

A pair of dice is thrown 4 times. If getting a doublet is considered a success, find the probability
of two successes.

Solution:

Let X = number of doublets.

p = probability of getting a doublet when a pair of dice is thrown

Lp= % = % and
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1 5
q=1_p=1_E=E
Given:n=4
X ~B(4, 1)

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

P(X=x)="C,pq"~"
ie. p(x)="C, (%): (E)H, x=0,1,23, 4

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

(3] 6)
ENOLG)

_432!1 1 25
212136 36
23
216

Hence, the probability of two successes is 22155
Question 3.
There are 5% defective items in a large bulk of items. What is the probability that a sample of 10
itemns will include not more than one defective item?
Solution:
Let X = number of defective items.
p = probability of defective item
p |

art-2-cha ter-8 blnomlal distribution/

€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-8-binomial-distribution/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-8-binomial-distribution/

€IndCareer

- -1
“p=5%= 100_20
andq:‘l—p 1- lo—ég
LX~B(10, +)

The p.m.f. of X is given by
P(X =x)="C,p*q"~*

1% /19 10-x
ie. p‘[:r}= I.O-cx(ﬁ) (E) # x=0, 1, 2, g 10

P(sample of 10 items will include not more than one defective item) = P[X = 1]
=Px=0)+P(x=1)

-) (@) +els) ()
c(2)" w0 (A)(2)

&) 3]

() ()->(zm)

Hence, the probability that a sample of 10 items will include not more than one defective item =

2(30).

Question 4.
Five cards are drawn successively with replacement from a well-shuffled deck of 52 cards, find
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the probability that

(i) all the Five cards are spades

(ii) only 3 cards are spades

(iii) none is a spade.

Solution:

Let X = number of spade cards.

p = probability of drawing a spade card from a pack of 52 cards.
Since there are 13 spade cards in the pack of 52 cards.
Lp= % = % and

Given:n=15

X ~B(5, 1)

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

P(X=x)="C, p*q"~*
ie. p(x)= ’C,G)x(g)s_z, x=0,1,2..,5

(i) P(all five cards are spade)

- )

135 /3\°
=‘(;) (z)
1 1
=102 = 10m
1

Hence, the probability of all the five cards are spades = 51

(ii) P(only 3 cards are spade) = P[X = 3]
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-0

_ 511
~3121\4

543 1.9 4
3121 64 16 512
45
512

Hence, the probability of only 3 cards are spades =

(iii) P(none of cards is spade) = P[X = 0]

1 1] 3 5-0
—_ - = -
=p0)= C°(4) (4)
3y 243
=1"1"(a) =102

Hence, the probability of none of the cards is a spade = 223

1024

Question 5.

The probability of a bulb produced by a Factory will fuse after 150 days of use is 0.05. Find the
probability that out of 5 such bulbs

(i) none

(ii) not more than one

(iii) more than one

(iv) at least one, will fuse after 150 days of use.

solution:

Let X = number of Fuse bulbs.

p = probability of a bulb produced by a Factory will fuse after 150 days of use.
..p=0.05
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andgq=1-p=1-0.05=0.95
Given:n=5

. X ~ B(5, 0.05)

The p.m.f. of X is given by
PX=x)="C,p7q"

Le.p(x) =C;(0.05)%(0.95)° %,x=0,1,2,3,4,5
(i) P(none of a bulb produced by a factory will fuse after 150 days of use) = P[X = 0]
=p(0)

=5Cg(ﬂ.[}5]0(ﬂ.95]5‘0

=1x1x(0.95)°

= (0.95)°

Hence, the probability that none of the bulbs will Fuse after 150 days = (0.95)°.

(ii) P{(not more than one bulb will fuse after 150 days of j use) = P[X £ 1]

=p(0) +p(1)

=5C; - (ﬂ.05]0(0.95]5_0 +5C1(0.05)1(0.95)*

=1x1x (0.95)° + 5 x (0.05) = {(0.95)*

= (0.95)*[0.95 + 5(0.05)]

= (0.95)* (0.95 + 0.25)

= (0.95)* (1.20)

=(1.2) (0.95)*

Hence, the probability that not more than one bulb will fuse after 150 days = (1.2)(0.95)%.

(iii) P(more than one bulb Fuse after 150 days)
=P[X> 1]
=1-P[X<1]
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=1-(1.2)(0.95)*
Hence, the probability that more than one bulb fuse after 150 days = 1 —(1.2)(0.95)".

(iv) P(at least one bulb Fuse after 150 days)

=P[X21]

=1-P[X=0]

=1-p(0)

=1- 56’g(ﬂ.ﬂ5]” [l}.95)5‘['

=1-1x1x(0.95)°

=1-(0.95)°

Hence, the probability that at least one bulb Fuses after 150 days = 1 - (0.95)".

Question 6.

A bag consists of 10 balls each marked with one of the digits 0 to 9. IF four balls are drawn
successively with replacement from the bag, what is the probability that none is marked with
the digit 0?

Solution:

Let X = number of balls marked with digit 0.

p = probability of drawing a ball from 10 balls marked with the digit 0.

p=_L
“P=1g

=1-p=1-L_9
andg=1-p=1 6= 10
The p.m.f. of X is given by

PX=x)="C, p’q" ™~
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1% /9 4—x
ie P(xl=‘CI(ﬁ) (E) ,x=0,1,..,4

P(none of the ball marked with digit 0) = P(X = 0)

-r0=*(55) (i)

ot )

4
Hence, the probability that none of the bulb marked with digit 0 is (19—0)

Question 7.

on a multiple-choice examination with three possible answers For each of the five questions.
wWhat is the probability that a candidate would get four or more correct answers just by
guessing?

Solution:

Let X = number of correct answers.

p = probability that a candidate gets a correct answer from three possible answers.
-'-p=%andq=1—p=1—%=%
Given:n=35

X ~B(5 1)

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

P(X=x)="C,p*¢" % x=0,1,245
x 5—x
ie plx)= ’C,(%) (;) ,x=0,1,2345

P(four or more correct answers) = P[X = 4]
=p(4) + p(5)
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1 4 2 5—4 1 5 2 5=5
=S o = 5 = =
C‘(a (3) *C’(a) (3)
144 AL 1 /20"
‘5"(3) * 5) *“‘(5) (5)
14 2 1

-(é) [“5*51

O [Rel]-gxt-n

- 3) 37378173 243

Hence, the probability of getting four or more correct answers = 513"

Question 8.
A person buys a lottery ticket in 50 lotteries, in each of which his chance of winning a prize is

11]0 , find the probability that he will win a prize

(i) at least once

(ii) exactly once

(iii) at least twice.

Solution:

Let X = number of winning prizes.

p = probability of winning a prize
1

P " 10 1 _ 99
andq=1-p=1-y5 =5
Given: n =50

- X ~B(50, -5

The p.m.f. of X is given by
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P(X =z)="Cp*¢" *

. 99

e, px)="0C, (100) (ﬁ ,%x=0,1,2,...50

(i) P(a person wins a prize at least once)
—P[X>1]=1-P[X<1]=1-p(0)

=1-¢,(7) ()
=1-1 xlx(%)m

99 50
-1-(i20)

Hence, probability of winning a prize at least once = 1 - {

) 50—z

09a 50
100)

(ii) P(a person wins exactly one prize) = P[X = 1] = p(1)

1 1 q; 50-1
— 50{: - o
() ()
1 99 4%
=30 x (mn) (mn)
1 '99 49
=§(ﬁr)
- L . 1499
Hence, probability of winning a prize exactly once = 5 (ﬁ)
(iii) P{a persons wins the prize at least twice) = P[X = 2]

=1-P[X<2]
=1-[p(0) + p(1)]
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o[ ) ()

"< () (%) ]
t=[1ax() 505 (5) |
[(w) +2(50) |
( )[lm";]

- (wo) [:;3]

o)

JI

1-

—1—149(10050

Hence, the probability of winning the prize at least twice =1 - 1489 ( ﬂfn )

Question 9.

In a box of Floppy discs, it is known that 95% will work. A sample of three of the discs is selected
at random. Find the probability that (i) none (ii) 1 (iii) 2 (iv) all 3 of the sample will work.
Solution:

Let X = number of working discs.

p= prnbablllty that a floppy disc works

i _ 19
W p=95%= ICIG —l? 1
ar_wdq:‘l—p—‘l 26 = 30
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Given: n = 3

L X~B(3, 12 50 J)

The p.m.f. of X is given by
P(X =) ="C, p'q"~*

J=x
ie p(x)= (;3) (2:3') ,x=0,1,273

(i) P(none of the floppy discs work) = P(X = 0)

-r0=(x) (z)

1 1

=IXIxﬁ=E

Hence, the probability that none of the Floppy disc will work =

(i) P(exactly one Floppy disc works) = P(X = 1)

o (3) (3]

Hence, the probability that exactly one Floppy disc works = 3 (—)

(iii) P{exactly two Floppy discs work) = P(X = 2)
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- (2) (4]

_32 9 1 .19
EPIS TR T ek i (zT)

2
Hence, the probability that exactly 2 Floppy discs work = 3 (%—)

{iv) P(all 3 Floppy discs work) = P(X = 3)

o) ()
(4
(%)

3
Hence, the probability that all 3 floppy discs work = ( 19) .

20

Question 10.

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

Let X = number of sixes.

p = probability that a die shows six in a single throw

T
andg=1-p=1 &=

=1
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Given:n==6

. X~B(6, 1)

The p.m.f. of X is given by
PX=x)="C,p'qg"" "

1 I 5 6—x
i.e. p(x)=°C, (E) (E) ,x=0,1,2 ..,6

P(at most 2 sixes) = P[X < 2]
=p(0) +p(1) + p(2)

e e
<))
() st () )

art- 2 cha ter 8 blnomlal distribution/
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o

\-_-;

i
g3

e

(&)
<3 =36

Hence, probability of throwing at most 2 sixes =

X
v—l-lr-l-
[ =]

Wi~ Wi~

x
> n

()"

a| =1
=1

Question 11.
It is known that 10% of certain articles manufactured are defective. What is the probability that
in a random sample of 12 such articles, 9 are defective?
Solution:
Let X = number of defective articles.
p= prubability of defective articles.
~p=10%= 1uu - % .
iar'll"jq:‘l—[m-‘l—%:ﬁ
Given:n=12
S X~B(12, &)
The p.m.f. of X is given by

P[X=x]="C,p* q"~*

x ] 12-x
Le. P{x}-”C( )(m) ,x=1,23, ., 12

P(9 defective articles) = P[X =9]
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1 9 4] 12—-9
— = 12 . I
=pO) C"(m) (m)
~ 121 (1 “(i 3
BCTEY Tﬁ) m)
_llxllxlﬂxglxﬂl_xi’h
T O0lw3x2x1 10° T 10%

3 3
=2%x11 %10 — 4 22(9—)

1[]!.1 l,ull

Hence, the probability of getting 9 defective articles = 22 ( o )

Question 12.

Given X ~ B(n, P)

(i) IFn=10and p = 0.4, find E(x) and Var(X).
(ii) IF p = 0.6 and E(X) = 6, find n and Var(X).
(iii) IFn = 25, E(X) = 10, find p and SD(X).
(iv) IF n = 10, E(X) = 8, find Var(X).

Solution:

(i) Given:n=10and p= 0.4

S qQ=1-p=1-04=0.6
SLEX)=np=10(0.4)=4

Var(X) = npg = 10(0.4)(0.6) = 2.4

Hence, E(X) = 4, Var(X) =

(ii) Given: p=10.6,E(X) =6

art-2-cha ter-8 blnomlal distribution/
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E(X) =np

6= MQm

n= ﬁ =10
Now,q=1-p=1-0.6=0.4

- Var(X) = npg = 10(0.6)(0.4) = 2.4
Hence, n= 10 and Var(X) =

(iii) Given: n =25, E(X) = 10

E(X)=np

10 = 25p
_1 _ 2

P=35 =3

.~.q:1—p=1—§=
Var(x}:npq:25x%x%:ﬁ
- SD(X) = vVar(X) = V6

Hence, p = —andSD{X) V6.

| s

{iv) Given:n=10,E(X)=8

E(X)=np
8 =10p
_ B 4
P=1 =73

art-2-cha ter-8 blnomlal distribution/

€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-8-binomial-distribution/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-8-binomial-distribution/

g ‘11 1A Wl GG

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

About About Maharashtra State Board
(MSBSHSE)

@II 1A Wwil Wl


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-1-differentiation/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-2-applications-of-derivatives/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-4-definite-integration/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-5-application-of-definite-integration/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-6-differential-equations/
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-8-binomial-distribution/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-8-binomial-distribution/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-8-binomial-distribution/

@II 1 Wil GG

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: AgRISE I ATEI (A 10T 3Ta
AT A RANETUT ASSD), 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

€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-8-binomial-distribution/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-8-binomial-distribution/

