Chapter : 32. BINOMIAL DISTRIBUTION

Exercise : 32

Question: 1

Solution:

As the coin is tossed 6 times the total number of outcomes will be 2°

And we know that the favourable outcomes of getting at least 3 heads will be 663 + 6C4 + 6C5 + 6
Ce

Thus, the probability of getting at least 3 heads will be

The favourable outcomes
" The total number of outcomes

B+ @+ (+(Q

26

= =

21
===
32

Question: 2

Solution:

As the coin is tossed 5 times the total number of outcomes will be 2° = 32.

And we know that the favourable outcomes of a head appearing even number of times will be,
That either the head appears 0, 2 or 4 times so,
The respective probabilities will be:- °Cg + 5Cq + °
Thus, the probability

The favourable outcomes

" The total number of outcomes

16 1
S=—==
32 2

Hence, the probability is ;.
Questlion: 3
Solution:

As 7 coins are tossed simultaneously the total number of outcomes are 27=128.

The favourable number of outcomes thata tail appears an odd number of times will be, 7Cy + 7C3
+ 7C5 + 767 = 64.

Thus, the probability

The favourable outcomes

 The total number of outcomes

64
128
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Hence, the probability is 12 .

Question: 4

Solution:

(i) As the coin is tossed 6 times the total number of outcomes will be 2°= 64

And we know that the favourable outcomes of getting exactly 4 heads will be 8¢, = 15
Thus, the probability of getting exactly 4 heads will be

The favourable outcomes

"~ The total number of outcomes

= 15/64

(ii) As the coin is tossed 6 times the total number of outcomes will be 2°= 64

And we know that the favourable outcomes of getting at least 1 heads will be 9Cy + 6Cy + ©Cg +
6C, +9Cs + Co =63

Thus, the probability of getting at least 1 head will be

The favourable outcomes

" The total munber of outcomes
= 63/64

(iii) As the coin is tossed 6 times the total number of outcomes will be 2°= 64

And we know that the favourable outcomes of getting at most 4 heads will be °Cg + 6C; + 6C5 +
8C5 + %Cy =57

Thus, the probability of getting at most 4 heads will be

The favourable outcomes

The total number of outcomes

= 57/64

Question: 5

Solution:

(i) As 10 coins are tossed simultaneously the total number of outcomes are 2'°=1024.
the favourable outcomes of getting exactly 3 heads will be

10c; =120

Thus, the probability

The favourable outcomes
"~ The total number of outcomes

120
T 1024

15
128



Hence,

15
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(i) As 10 coins are tossed simultaneously the total number of outcomes are 21°=1024.

the favourable outcomes of getting not more than 4 heads will be

10¢y + 19y + 19¢, + 19¢3 + 19¢, = 386

Thus, the probability

The favourable outcomes

" The total number of outcomes

386

1024

193
51z

Hence, the probability is ?
s12

(iii) As 10 coins are tossed simultaneously the total number of cutcomes are 21%=1024.
the favourable outcomes of getting at least 4 heads will be

10C, + 19Cq + 19C + 19C7 + 19Cq + 19Cy + 10C 5 = B48

Thus, the probability

The favourable outcomes

" The total number of outcomes

848

1024

Hence, the probability is g.

Question: 6

Solution:

(i) Using Bernoulli’s Trial P(Success=x) = "C,.p*.q" =

x=0,1,2, ccevinnas nandqg=(1-p)

As the die is thrown 6 times the total number of outcomes will be 6°.

And we know that the favourable cutcomes of getting exactly 5 successes will be, either getting 2,
4 or 6i.e., 1/6 probability of each, total, fprobablhty pP= ,q

The probability of success is Z and of failure is also 2 .

Thus, the probability of getting exactly 5 successes will be

The favourable outcomes

" The total number of outcomes
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(i) Using Bernoulli’s Trial P(Success=x) = "C,.p*.q("*)

x=0,1,2, cccceenen nand g=(1-p)

As the die is thrown 6 times the total number of outcomes will be 6°.

And we know thatthe favourable outcomes of getting atleast 5 successes will be, either getting
2,40r 6i.e,1/6 probability ofeach, total, z probability, p =§ ,qQ = z

The probability of success is z and of failure is also z .

Thus, the probability of getting at least 5 successes will be

The favourable outcomes
" The total manber of outcomes

(iiif) Using Bernoulli’s Trial P(Success=x) = "C,.p*.q"*

x=0,1,2, ...iann nand q=(1-p)

As the die is thrown 6 times the total number of outcomes will be 6°.

And we know that the favourable outcomes of getting at most 5 successes will be, either getting
2,4 or 6ie, 1/6 probability of each, total, z probability of success .

The probability of success is 2 and of failure is also E .

Thus, the probability of getting at most 5 successes will be

The favourable outcomes
"~ The total number of outcomes

= (®Co +%C, +0C, +%C3+0Cy + %C5). - = = = = =

1
= (8Cq + C, + 5C5 + OC5 + OCy + 5C5]_;

63

64

Question: 7

Solution:

Using Bernoulli’s Trial P(Success=x) = "C,.p*.q (™%

x=0,1,2, .ccceenn. nand q=(1-p)

We know that the favourable outcomes of getting exactly 3 successes will be, either getting 1 ora

6ie, total,zprobability

2 4
The probability of success is ;and of failure is -

Thus, the probability of getting exactly 3 successes will be



The favourable outcomes

" The total number of outcomes CLASSZ4

222 4
= (Gt
1 2
= ("Cg)}—
(*ca) 2

8
=
81

(i) Using Bernoulli’s Trial P(Success=x]} = "C,.p*.q("®
x=0,1, 2, ......... nandqg=(1-p)
We know that the favourable outcomes of getting at least 2 successes will be, either getting 1 ora

6 i.e, total, i probability

The probability of success is Eand of failure is z .

Thus, the probability of getting at least 2 successes will be

The favourable outcomes

" The total number of outcomes

T I TS Pe I I - S S P B e N
=(C2]}b's'6'&+(Ca))ﬁ'a'ﬁ'c-Jr(C’ﬂa'a'e‘c.
iz
= —
a1
11
27

(iii) Using Bernoulli’s Trial P(Success=x)="C,.p*.qH*
x=0,1, 2, .oeanes nand g=(1-p)

We know that the favourable outcomes of getting at most 2 successes will be, either getting 1 ora

6 i.e, total,;probability

A 5 -
The praobability of success is —and of failure is s
6

Thus, the probability of getting at most 2 successes will be

The favourable outcomes
 The total number of outcomes

4444 24 4 4 22 4 4
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Question: 8

Solution:

The total cutcomes = 36,

The favourable outcomes are (1,4), (2,4), (3.4), (4.4), (54), (6,4), (4,1), (4.2), (4,3) .(4,5), (4.6)
Thus, the probability = favourable outcomes /total outcomes

11
=

36



Question: 9

Solution:

As the pair of die is thrown 4 times,

The total number of outcomes =36

Using Bernoulli's Trial P(Success=x) = "C,.p*.q"*)

x=0,1,2, .ccunnen nand g=(1-p)

The probability of success =p = 3% = é

probability of 2 successes = 4Cz.(£]2[2]2

25

216
Question: 10

Solution:

(i) Using Bernoulli’s Trial P(Success=x) = "C,.p¥.q"*

x=0,1,2, cceererns nand q = (1-p), n =7
the favourable outcomes ,

(1,6), (6,1), (2,5). (5.2), (3.4), (4.3)

The probability of success =p = -:- =

q=

olw

probability ofno success = 7C0.[§]°(3]7

=y

(ii) Using Bernoulli's Trial P(Success=x) = "C,.p*. g%

x=0,1,2, .ccee... nandq=(1-p), n =7
the favourable outcomes ,

(1.6). (6.1], (2,5). (5.2), (3.4). (4.3)

The probability of success =p = i =z

75
9=3

1 =
probability of exactly 6 successes = 7C(,.(E]6[§) 1

1
= 35.[&]7

(iii) Using Bernoulli’s Trial P(Success=x) = "C,.p*.q™*)

x=0,1, 2, .coue... nandq=(1-p).n =7

the favourable outcomes,
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(1,6), (6,1),(2,5). (5.2), (3.4), (4.3)
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The probability of success =p = ;6; ==

-

q=

probability of atleast 6 successes =
7c. (R61 L 70 (730
Co.(3) (b) +Cr.() (6J
36 =y
=36.)
ls
>0
(iv) Using Bernoulli’s Trial P(Success=x]) = "C,.p*.q("™
x=0,1,2, cceerernn nandq = (1-p),n =7
the favourable cutcomes,
(1.6). (6.1). (2.5). (5.2). (3.4). (4.3)

The probability of success =p = 33 = 3
o

E

q=;

probability of atleast 6 successes =
1.5 i - W 5 1. 5 1., 5 1.5 1
7€0.(°0)7 # 7€ O ¢ TCa L) TP + TCa) ()7 + TCPP)? + TCe ()

1
27
= (1- (G
Question: 11
Solution:

Using Bernoulli’s Trial P(Success=x) = "C,.p*.q("¥)

x=0,1,2, ......... nandq=(1-p),n =8

The probability of success, i.e. the bulb is defective =p = %} = %
6 94

9517700~ Toa

probability of that there is not more than one defective piece=

P(0 defective items) + P(1 defective item]) =
94 94

B0 (R + B )

47 71
= (Clyrx By
Question: 12
Solution:
(i) Using Bernoulli’s Trial P(Success=x) = "C,.p*.q("*)
x=0,1, 2, ......... nandq=(1-p).n=5

The probability of success, i.e. the bulb is defective = p = siu = i



probability ofthat no bulb is defective piece=

P(0 defective items) =
1

5Co.(55)")°
9

= ()

(i) Using Bernoulli's Trial P(Success=x) = "C,.p*.q"*)

x=0,1,2, ........ nandq=(1-p).n=5

The probability of success, i.e. the bulb is defective = p =ﬁiﬂ = i
=1-L_=2

=10 1

probability of that there are exactly 2 defective pieces=
P(2 defective items) =

1 9
C( )P

729
10000

:a[(

)

Question: 13

Solution:

(i) The probability that the bulb will fuse = 0.05=p

The probability that the bulb will not fuse = 1-0.05 =095 =q
Using Bernoulli's we have,

P(Success=x] = "C,.p*.q ™

x=0,1,2, cceceernn nand q = (1-p), n =5

Probability that none will fuse =

5€4.(0.05)%(0.95)°

= (0.95)5

(ii) The probability that the bulb will fuse = 0.05 =p

The probability that the bulb will not fuse = 1-0.05=0.95=q
Using Bernoulli’s we have,

P(Success=x) = "C,.p*.q("*)

x=0,1,2, ... nandq=(1-p),n=5

Probability thatat least one will fuse = P(1) + P(2) + P(3) + P(4) + P(5)
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5(€4.(0.05)1(0.95)% + 5C,.(0.05)%(0.95)3 + 5C5.(0.05)3(0.95)% + 5C,4.(0.05)%(0.95)1 + 5C;.

(0.05)5(0.95)°
= (1-(0.95)5}
(iii) The probability that the bulb will fuse = 0.05=p

The probability that the bulb will not fuse = 1-0.05=0.95=q



Using Bernoulli’s we have,

P(Success=x) = "C,.p*.q("*)

x=0,1,2, ......... nandq=(1-p),n=5

Probability that not more than one will fuse =P(0) + P(1)
5C0.(0.05)°(0.95)% + 5C,.(0.05)1(0.95)%

= (1.20).(0.95)5

Question: 14

Solution:

1
(i) The probability that the item is defective = =P

The probability that the bulb will not fuse = 1— Tloz % =q
Using Bernoulli’s we have,

P(Success=x]) = "C,.p*.qM*

x=0,1, 2, ......... nandq=(1-p).n =6

The probability that exactly 2 defective items are,

= 605 ()2 )*
3 (9 'J*

= w| 74
20 (10

1
(ii) The probability thatthe item is defective = 6= P

The probability that the bulb will not fuse =1 i: —=q

Using Bernoulli's we have,
P(Success=x) = "C,.p*.q"¥
x=0,1, 2, .........nand q = (1-p), n =6

The probability that not more than 2 defective items are,
60 (=107 %6 | 6 riair 955 | 60 iz a4
= 5Co.(0°(0)¢ + CLGD)® + ol ()

- (91+ 54+ 15). (94) _ 150x9*

10® 10®

1
(iii) The probability that the item is defective = = P

The probability that the bulb will not fuse =1— l—loz % =q
Using Bernoulli’'s we have,

P(Success=x) = "C,.p~.q"*)

x=0,1,2, ....u... nandq=(1-p),n=6

The probability of at least 3 defective items are,

P(3) + P(4) + P(5) + P(6)

= 6C3-(1—10)3(%J3 + 6C4-(1—Jg4(%]2 +6Cs.( 1—15( al +6Ce.( riﬁ( ;30
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Question: 15

Solution:

The probability that the called number is busy is fg

Using Bernoulli’s Trial we have,

P(Success=x]} = "C,.p g™

x=0,1,2, ......... nandq=(1-p).,n=6

The probability that at least three of them will be busy is:-

P(0) + P(1) + P(2) + P(3)

= 6Co (0006 + 6C, ()15 + CCa(DAD)* + T3 (L (1)
14 35

=1- (D)

Question: 16

Solution:

The probability that any one of them has an accident is 0.1.

The probability any car reaches safely is 0.9.

The probability that all the cars reach the finishing line without any accident is = (0.9)(0.9)(0.9) =
0.729

Question: 17

Solution:

The probability that the operations performed are successful is = 0.8

The probability thatat least three operations are successful is= P(3) + P(4)
= 4C3(0.8)3(0.2)! + *C4(0.8)*(0.2)°

512
=

625
Question: 18

Solution:

Using Bernoulli’s Trial we have,

P(Success=x) = "C,.p~q™™

x=0,1, 2, .ccee... nandq=(1-p),n=7

p=6n=

The probability of hitting the target at least twice is =P(2) + P(3) + P(4) + P(5) + P(6) + P(7)

= 1-(P(0) + P(1))

= 1- ()G + ¢ (3%
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4547

8192
Question: 19

Solution:

The probability that the hurdle will be cleared is 5 /6

Using Bernoulli’s Trial we have,

P(Success=x]) = "C,.p*.qM" ¥

x=0,1, 2, c.eue n and q = (1-p), n =10

p=5/6q=1/6

Probability that he will knock down fewer than 2 hurdles is =
P(0) + P(1)

= 10¢y(2)9()10 + 20¢, (31()°

Slﬂ

2x6°
Question: 20
Solution:
The probability that the bird will be shot,is 1/3
Using Bernoulli’s Trial we have,
P(Success=x]) = "C,.p~.q0=
x=0, 1, 2, eerurns n and q = (1-p), n =3
p=1/3 q=2/3
Probability that he will hit atleast one bird is =

P(1) + P(2) + P(3)

=360 + MO + 26 (P0)°

a7
Question: 21

Solution:

The probability that a man aged 60 will live to be 70 is 0.65

Using Bernoulli’s Trial we have,

P(Success=x) = "C,.pxq*)

x=0,1,2, cccouinas nandq=(1-p),n=8

p=0.65 g =0.35

Probability that outof 10 men, now 60, atleast 8 will live to be 70 is: P(8) + P(9) + P(10)

0c4(0.65)8(0.35)2 + 1004(0.65)%(0.35)1 + 100, 4(0.65)1°(0.35)°



= 0.2615
Question: 22 CLAssz4
Solution:

(i) Balls are drawn at random,

So, the probability that none is white is,

In a trial the probability of selecting a non-white ball is %
So, in 4 trials it will be,

=D =

(ii) Balls are drawn at random,

So, the probability that all are white is,

In a trial the probability of selecting a white ball is i

So, in 4 trials it will be,

1

== 5,

(iii) Balls are drawn at random,

So, the probability that at least one is white is,

In a trial the probability of selecting a white ball is i

So, in 4 trials the probability that at least one is white is,

Selecting a white and then choosing from the rest,

9_1_ that no ball is white
56

=1-

-

175
256

is
Question: 23

Solution:

The probability that the burglar will be hit by a bullet is 0.6.
Using Bernoulli’s Trial we have,

P(Success=x) = "C,.p*.q(**)

x=0,1,2, ccccu.... nandq=(1-p),n=6

p=0.6q=04

The probability that the burglar is unhurtis,

6C(0.6)°(0.4)°

= 0.004096

Question: 24

Solution:

Using Bernoulli’s Trial we have,



P(Success=x) ="C,.p*.q** c LASSZ4

x=0,1, 2, couenn n and q = (1-p), n =3

p=2/6=1/3q=4/6 = 2/3

P(x = 0) = P (no success) = P (all failures) = (::;)[ g)(g]: :—7
P(x=1) =P (1 success and 2 failures) = 3C1[§]1[ E]Z = g
P(x =2) = P (2 success and 1 failure) =3C2(§]2[ %]1 = %
P(x = 3) =P (all 3 success) = 3C3(§]3[§J° = i

.". The probability distribution of the random variable x is

x:0123

-

-

8 -]
27 27 2

Sl-

P(x):

2
X1 P1 P1X1 P1¥X;

Meanp=Zpix1 =1

Variance=0g, = Zp %12 - 1

= 53 -1/1

= 2/3

Question: 25

Solution:

Probability of getting an even numberis=3/6=1/2
Probability of getting an odd numberis=3/6=1/2
Variance = npq

= 100X > x

=25

Queslion: 26

Solution:

Mean=np =9

Variance=npq=6
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=n=27

Binomial distribution

1 14 (27-1)
Te itz wherer=0,1,2, 3, w....... 27
1313

Question: 27
Solution:

Mean=np =5

Variance=npq =2.5

Question:

Solution:

Variance = nf

1

éq:;
1 2
=>p=1-;=§

=2n==6

The probability (X= 1) is
50,00 + GO + G + fad Q¢ SR+ e’
728

© 729

Question: 29

Solution:

Mean=np =6

Variance=npq=2

=t
9=3




=:-p=1-§=

LR
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=>n=9
The probability of getting 5 successes,
9¢ 254
cs(D°0)
Question: 30

Solution:

Mean + Variance = np + npq = np(1 +q) =25/3
Variance = n2p2q =n2 = 50/3 ...(i)

n?p?(1 + q)? = 625/9 ...(ii)

Dividing (i) by (ii)., we get,

50

_ 9 _ 3

(g +1)2 625 25
9

= 6q2-13q+6=20
=q=2/30r3/

= But as q ca
=>p=1/3
=n=15

Binomial d

r

15 1
C.|=1.
r(3]

Question: 31
Solution:
Mean is 10,
Standard deviation is 2v/2
S0, variance isg, i.e. 8
Thus,

Mean=np =10

Variance=npq =238

=n=>50
Thus, the binomial distribution is

r (50-1)
-SUCK.(—{] (%) 0sr=50
3




Question: 32

CLASS24

Variance can not be greater than mean as then, q wll be greater than 1, which is not possible.

Solution:

As,np=6andnpq=9

q=3/2 ....not possible)

Exercise : OBJECTIVE QUESTIONS

Question: 1

Solution:

If A and B are mutually exclusive events then,
P(A)=04,P(B) =X

And P(A U B) =P(A)+P(B) = 0.5 = 0.4 + P(B)
= P(B) = 0.1

Question: 2

Solution:

As A and B are independent events such that P(A) =0.4, P(B)=x
So,P(AN B) =P(A)P(B)

And P(A U B) =P(A)+P(B)+P(AN B)

P(AUB) =04+ X-0.4X =05

= 0.4 +0.6X=0.5

=>X=1/6

Question: 3

Solution:

P(ANB)
PraY

= And P(A) = 0.8,

P(B/A) =

=P(A n B) = 0.32

P(AN B)

So, P(A/B) ==,

0.32

= P(A/B) =—— = 0.64

0.5

= Hence, the answer is b.
Question: 4

Solution:

P(A)= ,P(B)= andP(AUB)=

_
_.ﬂ\
-
o
-
o~



P(AUB) =P(A) + P(B)-P(A N B)

>L=21+2_pAnB
11 11 11
P(ANB) =~

=P( )=,

P(A/B) = P(A N B)/P(B)

K40

~P(A/B)=3=1

-
-

Question: 5

Solution:

We are having two events A and B such that

-

1
P(A) = ~.P(B) = 5

P(A'UB')=P'(ANB)=1-P(AN B) =

= P(AN B) :%

= As P(A N B) #+ P(A).P(B) ... thus, they are not independent,

= And as P(A U B) # P(A) + P(B) ... thus, theyare not mutually exclusive.

Hence, the answer is option d.

Question: 6

Solution:

P(A) = probability that A can solve the problem

=3/5

And P(B) = probability that B can solve the problem = 2/3

P(A U B) = P{A) + P(B), As the events are independent

= P(A N B) = P[A).P(B)

Thus,

= P(A) + P(B) = 3/5 +2/3 - 2/5 = 13/15

Question: 7

Solution:

and P(A’UB") =

4o | =

CLASS24

The probability that the problem is solved = P(AUBU C) = P(A)+P(B)+P(C)-P(ANB)-P(BNC)-P(CNA)

+ 3P{ANBNC)

Considering independent events, P(ANB) =P(A).P(B),
P(BNC) =P(B).P(C). P(CNA) =P(C).P(A),

P(ANBNC) =P(A).P(B).P(C).

Thus, P(AUBU C) is,



Question: 8

CLASS24

Solution:
4+ 3 2
P(A)=-P(B)=>P(CQ) ="
PBNCNA)=PBNC)-P(BNnCnNA)
As the events are independent, So, P(B N C) = P(B).P(C) =§ X g

And P(B N C N A) = P(B).P(C).P(A) =§ %3 x

W rd

3
2
PBNCNA)=—

Question: 9

Solution:

The probability of failure of the first component = 0.2 =P(A)

The probability of failure of second component = 0.3 = P(B)

The probability of failure of third component = 0.5 = P(C)

As the events are independent,

The machine will operate only when all the components work, i.e.,
(1-0.2](1-0.3)(1-0.5) = P(A")P(B’)P(C)

In rest of the cases, it won't worl,

So P(AUBUC) =1 -P(A'NB'NnC’)=1-(0.8).(0.7).(0.5)
=1-028=0.72

Question: 10

Solution:

The probability that the outcome which is either, 1, 3 or 5 is prime is

Favorable outcomes

Total cutcomes
Favourable outcomes =3 or 5
Total outcomes =1, 3,and 5

Thus, probability=

Wt

=
Question: 11

Solution:

P(A)=03,P(B)=0.2and P(ANB)=0.1
P[:\n B)=P(B)-P(ANB)=02-0.1=0.1
Question: 12

Mark (V) against



Solution:

CLASS24

P(a) = l. P(B) = L and P(ANB) = 1,
4 3 5

P(— _ = PANE] _ 1-plaus) 1-(32-)
(B/A) 7@ 1-P(4) 1L

=>P(B/A) ==
Question: 13

Solution:

P(A) = 0.4, P(B) = 0.8 and

P(B/A) = 0.6,
P(ANE)
P(B/A) = W = 0.6
P(AN B) =024
P(ANE)
= P(A/B) = P8) =03

Question: 14

Solution:

p(A/B) ="
Question:
Solution:

Given,

= Hence, these are independent.

Question: 16

Solution:

The die is thrown twice,

So the favourable outcomes that the sum appears to be 7 are
(1,6), (2,5), (3.4). (4.3), (5.2) and (6,1)

Out of these 2 appears twice,




So the probability that 2 appears at least once is:

CLASS24

Favorable outcomes

Total cutcomes

Question: 17
Solution:

The sum will be even when; both numbers are either even or odd,

5 4 4 3
ie. for both numbers to be even, the total cases ClX Cl (BOth the numbers are Ode"' C1X Cl (BOth the
numbers are even)= 32

The favourable number of cases will be,

Both edd, i.e. selecting numbers from 1, 3, 5, 7, or 9, i.e.
5ClX4C1 =20

Thus, the probability that both numbers are odd will be =

Favorable outcomes

Total outcomaes

20 >

3z g
Question: 18

Solution:

Given:

60% of the students read mathematics, 25% biology and 15% both mathematics and biology
That means,

Let the event A implies students reading mathematics,

Let the event B implies students reading biology,

Then, P(A) = 0.6

P(B)=0.25

P(ANB) = 0.15

We, need to find P(A/B) = P(ANB)/ P(B)

o

1
= =

o
2

5]

3
>

o
ul

Question: 19
Solution:

The couple has two children and one is known to be boy,

The probability that the other is boy will be =

Favorable outcomes

Total outcomes
Total outcomes are 3,
The first child is a boy, the second girl

The first child is a gir], the second boy



The first child is a boy, second boy
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The favourable outcome is one,

Thus, the probability that the other is boy will be
= 1/3

Questlion: 20

Solution:

A die is tossed twice,

The probability of getting a 4, 5 or 6 In the first trial is 3/6 = P(A)

The probability of getting a 1, 2, 3 or 4 in the second trial is 4/6 =P(B)

As the events are independent, the probability of these two events together will be, P(A).P(B) = 1/3.
Question: 21

Solution:

Using Bernoulli’s Trial P(Success=x) = "C,.p*.q(*¥

x=0,1,2, .......... nand qg=(1-p)

As the coin is thrown 6 times the total number of outcomes will be 2°.

And we know that the favourable outcomes of getting at least 3 successes will be, getting a head

1

1 1
The probability of success is Zand of failure is also B

SC3(5)3E) A9C40)* ()7 #5Cs (P SCo(D5(D°

21

3z
Question: 22
Solution:
Using Bernoulli’s Trial P(Success=x) = "C,.p*.q"*
x=0,1,2, ......... nand g=(1-p)
As the coin is tossed 5 times the total number of outcomes will be 2°.

And we know that the favourable outcomes of getting the odd tail number of times ,successes will
be, getting a tail

1 1
The probability of success is  and of failure is also

56,(5)'G)* +5Ca()*(3)? +5Cs (5()°

Questlion: 23
Solution:
Using Bernoulli’s Trial P(Success=x) = "C,.p*.q("*

x=0,1,2, ......... nand q=(1-p)



As the coin is tossed 5 times the total number of outcomes will be 27, cLAssz4

And we know that the favourable outcomes of getting the head even number of tir
will be, getting a head,

The probability of success is }Tand of failure is also%

the probability that head appears an even number of times =
P(0)+P(2)+P(4)
= SGGYE)® 500N +5Cs GIF)°

1
3z 2
Question: 24
Solution:
Using Bernoulli’s Trial P(Success=x]) = "C,.p*.q("*
x=0,1,2, ccevennas nand g=(1-p)
As the coin is tossed 8 times the total number of outcomes will be 25.

And we know thatthe favourable outcomes of getting at least 6 heads are,successes will be,
getting a head,

1 1
The probability of success is - and of failure is also £

the probabhility of getting at least 6 heads is =

P(6) +P(7) +P(8)

= BC6(;)°()? +3C, ()0} +BCa()P()°

28+8+1 37
= =
250 25a

Question: 25

Solution:

Using Bernoulli’s Trial P(Success=x) = "Cy.p*.q™%

x=0,1, 2, .......... nand q=(1-p)

As the die is thrown 5 times the total number of outcomes will be 65,

And we know thatthe favourable cutcomes of getting at least 4 successes will be, either getting
1

2

1
1,3 or5i.e, 1/6 probability of each, total, Eprobabiﬁty, p=59=

The probability of success is zand of failure is alsoz

The favourable outcomes

~ The total number of outcomes

the probability of getting at least 4 successes =

P(4)+P(5)

=50, ) +5¢5()5C)°

3
=
le



Question: 26
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Solution:
Using Bernoulli’s Trial P(Success=x) = "C,.p*.q(™%
x=0,1, 2, ......... nand q=(1-p)

As we know that the favourable outcomes of getting at least doublets twice are, successes will be,
getting a doublet, i.e.,

1 5
PEga =g
- L . . 5
The probability of success is ;and of failure is also <

The favourable outcomes

~ The total number of outcomes

the probability of getting at least 2 successes =
P(2)+P(3)+P(4)

=400 +HGOPO G )0

19

Ry

Queslion: 27

Solution:

Using Bernoulli’s Trial P(Success=x) = "C,.p*.q(™%
x=0,1, 2, ......... nandq=(1-p), heren=7

As we know that the favourable outcomes of getting at most 6 success are, successes will be,
getting a total of 7 is success, i.e.,

We can get 7 by, (1,6), (2,5). (3.4]. (4.3), (5.2), (6,1)

[ 30
,P=—q=—

36’ 36
rs L1 9 X >
The probability of success is ;and of failure is also —
(=]

The favourable outcomes

"~ The total number of outcomes

the probability of getting at most 6 successes =
P(0)+P(1)+P(2)+P(3)+P(4)+P(5)+P(6) = 1-P(7)
=1-76,7C)°

1

=Y

=1-6)
Question: 28
Solution:
The probability that the man hits the targetis 3/4

Using Bernoulli’s Trial we have,

P(Success=x) = "C,.p*q(™*)



x=0,1,2, cciiinas nandq=(1-p),n=5
P=9q=

Probability that he will hit at least 3 times is =
P(3)+P(4)+P(5)

= SC ()5 Ca( JH +5Cs( F°

459
=
512

Question: 29

Solution:

The probability of safe arrival of the shipis 1/5
Using Bernoulli’s Trial we have,

P(Success=x) = "C,.p*.q"*)

x=0,1,2, ... nand q=(1-p), n =5
p=1/5.9=4/5

Probability of safe arrival of at least 3 ships is =
P(3)+P(4)+P(5)

= SC(P (2450 PO G °0°

181
3125

Question: 30

Solution:

The probability of occurrence of an event £ in one trial is 0.4

Using Bernoulli’s Trial we have,
P(Success=x]) = "C,.p*~.qM-*

x=0,1,2, ......... nandq=(1-p),n =3
p=0.4,q=0.6

The probability that E occurs at least ance is,

P(1)+P(2)+P(3)
= e, e PO e O

> _ 0784
125

CLASS24



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24

