Chapter : 29. PROBABILITY CLASS24

Exercise : 29A

Question: 1

Solution:

7

Given - A and B be the events such that P(A) = -

P(B) = % and

P(ANB) 4
13

To find — (i) P(A/B) (i) P(B/A) (iil) P(A U B) (iv) P(B/A)

Formula to be used — By conditional prebability, P(A/B) = %g)m where P(A/B) is the probability of

occurrence of the event A given that B has already occurred.
(i)p(A/B)

P(ANB)
T PR(B)

4 9

13

13

4
9
(ii)p(B/A)
_P(ANB)
T P(A)

4 7

13 13

(i) P{(A U B)

=P(A) +P(B) - P(ANB)

7 N 9 4
13 13 13
12
T 13
P(ANB)

(iv) P(B/A) = o

Now, by De-Morgan’s Law, (A U B)® = A n B®
~P(AnB) = P(AUB)
P(ANB)
)
P(AUB)
T P(A)
1—P(AUR)
~ 1-P(A)
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Question: 2

Solution:

Given - A and B be the events such that P(A) = % LP(B) = 1—61 and

7
P(AUB) 11

To find — (i) P(A N B) (ii) P(A/B) (ii)P(B/A) (iv) P(A/B)

_ P(ANB)

Formula to be used — By condi where P(A/B) is the probability of

occurrence of the event A
((1P(AUB) =P(A) + P(B

= P(AN B) = P(A) 4 P

(ii)P(B/A)
P(ANB)

T P(A)

; —~ rmy _ P(ANB)
(V) P(A/B) = =~
Now, by De-Morgan’s Law, (AU B)® = A® nB®
~P(ANB) =P(AUB)
P(ANB)
- P(B)

_P(AUB)
O




ﬁl—P(AUB)
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6
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5

Question: 3

Solution:

Given - A and B be the events such that P(A) = 1—3-6 LP(B) = iand

P(B/A) = %

To find - (i) P(A n B) (i) P(

P(ANE]

Formula to be used — By where P(A/B) is the probability of

15+ 256
o 50

34
)
17
)
(iii) P(A/B)

_P(ANB)
~ P(B)

3 1

25 2
6
25

Question: 4

Solution:




and
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Given - A and B be the events such that 2P(A) = P(B) =

P(A/B) = %

To find - (i) P(A N B) (ii) P(AU B)

P(ANE
Formula to be used — By conditional probability, P(A/B) = [::2) ! where P(A/B) is the probability of

occurrence of the event A given that B has already occurred.

P{ANB]
P(B)

(ilp(A/B) =
= P(AN B) = P(B)P(A/B)
5
=— X
13
2
T 13

Y

(i) p(AuB)
=P(A) +P(B) - P(ANB)

5+5 2
26 13 13
5+10 -4
h 26

11

T 26

Question: 5

Solution:

A die has 6 faces and its sample space 5={1,2,3,4,5,6}.
The total number of outcomes = 6.

Let P(A) be the probability of getting an even number.
The sample space of A = {2,4,6}

~ P(A) = 3 - 1
6 2
Let P(B] be the probability of getting a number whose value is greater than 2.
The sample space of B = {3.4,5,6}
~(ANB) = {46}

2 1
~P(ANB) == =
(ANB) === 3

Tip — By conditional probability, P(A/B) = %}:f} where P(A/B) is the probability of occurrence of

the event A given that B has already occurred.
The probability of getting a number greater than 2 given that the outcome is even is given by:
P(B/A)

B P(ANB)
- P(A)
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Question: 6

Solution:

A coin has 2 sides and its sample space S={H,T}
The total number of outcomes = 2.

A coin is tossed twice.

Let P(A) be the probability of getting at most 1 tail.
The sample space of A = {(H,H),(H,T).(T,H)}

Let P(B] be the probability of getting a head.

The sample space of B = {H}

1

~P(B)=—

(=5
The probability of getting at most one tail and a head

i.e.(ANB) = ((H H)}

1
NB) =—
P(ANB) 3

P

Tip — By conditional probability, P(1/B) = :215]

the event A given that B has already occurred.

where P(A/B) is the probability of occurrence of

The probability that both head and tail have appeared:
P(A/B)
P(AN B)
~ P(B)
1
3

2

Question: 7

Solution:

When three coins are tossed simultaneously, the total number of outcomes = 23 = 8, and the
sample space is given by S= {(H.H.H),(H.H,T).(H,T.T).(H.T.H).(T.H.T).(T.T.H).(T.H.H).(T.T.T)}

Let P(A) be the probability of getting 3 heads.

The sample space of A = {(H,H,H)}

-~ P(A) =%

Let P(B) be the probability of getting at least head.

Probability of one head = 1 - probability of no heads =1-1/8 = 7/8



~P(B)= P CLASSZ4

The probability that the throw is either all heads or at least one head i.e. P(AUB) = :

Now,

P(AUB) = P(A) + P(B) — P(AN B)
~P(ANB)

=P(A) +P(B) — P(AUB)

77

8 8

0| = COf

Tip — By conditional probability, P(A/B) = 2ans)

the event A given that B has already occiir ed

%) where P(A/B) is the probability of cccurrence of

The probability that all coins show heads if at least one of the coins
showed a head:
P(A/B)
P(ANB)
G
s
7/8

1
~ 7

Question: 8

Solution:

Two die having 6 faces each when tossed simultaneously will have a total cutcome of 62=36
Let P(A) be the probability of getting a sum greater than 8.

Let P(B) be the probability of getting 4 on the first die.

The sample space of B = {(4.1).(4.2).(4.3).(4.4).(4.5).(4.0)}

p(B) 6 1
“PB =375

Let P(A N B) be the probability of getting 4 on the first die and the sum greater than or equal to 8

The sample space of (AN B) = {(4.4).(4.5).(4.6)}
P(ANB) > !

- 36 12

Tip — By conditional probability, P(A/B) = PL'TB}

the event A given that B has already occurred.

where P(A/B) is the probability of occurrence of

The probability that sum of the numbers is greater than or equal to B given that 4 was thrown
first:

P(A/B)



B P(AN B)
~ P(B) CLASS24
_

1/6

Question: 9

Solution:

A die thrown twice will have a total outcome of 62=36.

Let P(A) be the probability of getting the number 5 at least once.
Let P(B) be the probability of getting sum = 8.

The sample space of B = {(2.6).(3.5).(4.4).(5.3).(6.2)}

5
“P(B) = =

Let P{(A N B) be the probability of getting the number 5 at least once and the sum equal to 8

The sample space of (AN B) = {(3,5),(5.3)}

2
P(AnB) =£= E

Tip — By conditional probability, P(4/B) = ?;‘2?’ where P(A/B) is the probability of occurrence of
the event A given that B has already occurred.

The probability that the number 5 have appeared atleast once given that the sum = 8:

P(A/B)

_ P(ANB)
~ P(B)

Question: 10

Solution:

Two die having 6 faces each when tossed simultaneously will have a total outcome of 62=36
Let P(A) be the probability of getting a sum equal to 5.

Let P(B) be the probability of getting 2 different numbers.

Probability of getting 2 different numbers

=1 - probability of getting same numbers

=1-1/6

=5/6

~P(B)=

o



Let P(A N B) be the probability of getting a sum = 5 and two different numbersat =" - -~

The sample space of (A N B) = {(1,4),(2.3).(3.2), (4.1)} CLASS24

4 1
~P(ANB) =— = —
36 9
. s 1 P(ANE) . i1s
Tip — By conditional probability, P(A/B) = pig) Where P(A/B) is the probability of occurrence of

the event A given that B has already occurred.
The probability that the sum =5 given that two different numbers were thrown:
P(A/B)

B P(AN B)
" P(B)

Question: 11

Solution:

A coin is tossed and a die thrown.

A coin having two sides have a total outcome of 2 viz. {I1,T}

A die has 6 faces and will have a total outcome of 6 i.e. {1, 2,3,4,5,6}

Let P(A) be the probability of getting the number 6.

1
=~ P(A) = 3

Let P(B) be the probability of getting a head.

The sample space of B ={H}

~P(B)= %

Let P(A n B) be the probability of getting the number 6 and a head.

~P(ANB) == x

o=
N

12

Tip — By conditional probability, P(A/B) = P:{‘_Zf]

the event A given that B has already occurred.

where P(A/B) is the probability of occurrence of

The probability that 6 came up given that head came up:
P(A/B)

_P(ANB)
~ P(B)

_

-y,

Question: 12



Solution:

A couple has two children. CLAssz4
The sample space S = {(B,B).(B,G).(G.B),(G.G)}

Let P(A) be the probability of both being boys.

(i) Let P(B) be the probability of one of them being a boy.
The sample space of B ={(B,B).(B.G).(G.B)}

P(B)=

Let P(A N B) be the probability of one of them being a boy and both being boys.
~(ANB) ={(B.B)}

P(ANB) !
- T4

Tip — By conditional probability, P(A/B) = Pj::f] where P(A/B) is the probability of occurrence of

the event A given that B has already occurred.

The probability that bath are boys given that one of them is a boy:
P(A/B)
P(ANB)
- P(B)
1
/4

s

1
3
(ii) Let P(B) be the probability of the elder being a boy.
The sample space of B ={(B,B),(B.G)}

P(B) = >
- T2
Let P(A N B) be the probability of the elder being a boy and both being boys.
~(AnB) ={(B.B)}

P(ANB) :
- =3
P(AN

Tip — By conditional probability, P(A/B) = o

the event A given that B has already occurred.

f} where P(A/B) is the probability of occurrence of

The probability that both are boys given that the elder is a boy:
P(A/B)
P(AN B)
~ P(B)
_ s
1/2

1
2



Question: 13

Solution: CLA5524

Let P(A) be the prabability of students studying mathematics.

S P(A)=0.40

Let P(B) be the probability of students studying biology.

..P(B)=0.25

Let P(A N B) be the probability of students studying both mathematics and biology.
S P(ANB)=0.15

One student is selected at random.

Tip — By conditional probability, P(A/B) = % where P(A/B) is the probability of occurrence of

the event A given that B has already occurred.
(i) The probability that he studies mathematics given that he studies biology:
P(A/B)

B P(ANB)
~ P(B)

0.15
T 0.25

(ii) The probability that he studies biology given that he studies mathematics:
P(A/B)

P(ANB)
~ P(B)
0.15
" 0.40

Question: 14

Solution:

One student is selected at random.

Let P(A) be the probability of students passing in English.

Let P(B) be the probability of students passing in Hindi.
P(B) :
- 5
Let P(A N B) be the probability of students passing in both English and Hindi.
1
~P(ANB) = 7

Tip — By conditional probability, P(A/B) = % where P(A/B) is the probability of occurrence of

the event A given that B has already occurred.

The probability that he will pass in English given that he passes in Hindi:



Question: 15

Solution:

Let P(A) be the probability of a certain person buying a shirt.

~P(A)=02

Let P(B) be the probability of him buying a coat.

~.P(B)=0.3

Let P(A N B) be the probability that he buys both a shirtand a coat.

Tip — By conditional probability, P(A/B) =
the event A given that B has already occurred.

The probability that he will buy a shirt given that he buys a coat:

P(A/B) =

=0.3x0.4
=0.12
Question: 16

Solution:

Let P(A) be the probability of students reading Hindi newspaper.

~.P(A)=0.60

Let P(B) be the probability of them reading English newspaper.

~.P(B)=0.40

Let P(ANB) be the probability them reading both.
~P(ANB)=0.20

Let P(A U B) be the probability them reading either one of them.

.P[AUB)

=P(A)+P(B)-P(ANB)

=0.60+0.40-0.20

=0.80

(i) The probability that none of them reads either of them

=1-0.8

=0.2

P(ANB)
P(B)

= P(ANB)=P(B)P(A B)

CLASS24

where P(A/B) is the probability of occurrence of



=1/5

Tip — By conditional probability, P(A/B) = 2ANE) ohere P(A/B) is the probability « CLAssz4

P(B)
the event A given that B has already occurred.

(ii) The probability that he reads the English one given that he reads the Hindi one:
P(A/B)

B P(ANB)
- P(A)

0.20
T 0.60

(iii) The probability that he reads the Hindi one given that he reads the English one:
P(A/B)

3 P(ANn B)
~ P(B)

0.20
T 0.40

Question: 17
Solution:
Two integers are selected at random.

The first choice has 11 options from the 11 integers, and the second choice has 10 options from
the remaining 10 integers.

Let P(A) be the probability of cheosing both numbers odd.
Let P(B) be the prabability of cheosing the numbers to yield an even number.

Sample space of B = {(1,3).(1,5).(1.7).(1,9).(1,11),(3,5).(3,7).(3.9).(3.11),(5,7).(5.9).(5,11).(7,9),
(7.11).(9.11),(2.4).(2.6).(2.8).(2,10),(4,6).(4.8),(4,10),(6,8),(6,10).(8,10)}

25 25

~P(B)= — -~
(B) 11 x 10 110

Let P(A N B) be the probability of getting both odd numbers giving an even sum.

< (ANB)={(1,3),(1,5),(1,7).(1,9).(1,11),(3,5).(3.7).03.9).(3,11).(5.7),
(5.9).(5,11).(7.9).(7.11),(9.11).}

P(ANB) 15
- 110

The probability of getting both numbers odd given that sum is even:
P(A/B)

P(ANB)
~ P(B)

15
o
=75

/110
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Exercise : 29B

Question: 1

Solution:
Given: A bag contains 17 tickets, numbered 1 to 17, and each trial is independent ofthe other.
Hence the sample space is given by 5 ={1,2,3,...... 17}

To find: the probability that both the tickets are drawn show even numbers.
- ] ] B

Let, success : ticket drawn is even.i.e o

Now , the Probability of success in the first trial is

b
Pi(success) = -

Probability of success in the second trial without replacement of the first draw is given by
P 7
z(success) = A

Hence , the probability that both the tickets show even numbers with each trial being
independent is given by

] 7 7
Plx pz—; X;—_ﬁ

Question: 2

Solution:

Given: A box containing 3 black and 4 white marbles .Each trail is independent ofthe other trial.
Hence the sample space is given by S = {1B,2B,3B,1W,2W,3W,4W}

To find: the probability that bath the marbles are drawn are black.
3
Let, success : marble drawn is black.i.e -
Now , the Probability of success in the first trial is
2
Pi(success) =7
Probability of success in the second trial without replacement of the first draw is given by

Pz(success) =

[N R

Hence , the probability that both the marbles are drawn are black ,with each trial being
independent is given by

SR

Plx pz =

W

2
X —-=
6

Question: 3
Solution:

Given: a well shuffled deck of 52 cards. Each draw is independent of the other.



To find: the probability that the first card is drawn is a club and the second card is - —- -

Let, success for the first trail be getting a club. CLAssz4

Now , the Probability of success in the first trial is

Pi(success) = 1—3
52

let, success for the second trail be getting a spade.

Probability of success in the second trial without replacement of the first draw is given by

Pz(success) = B

w
-

Hence, the probability that the first card is drawn is a club and the second card is a spade ,with
each trial being independent is given by

13 13 13
PiX Pp=— x—=—
52 51 204

Question: 4
Solution:

Given: A box containing 30 bulbs of which 5 are defective.liach trail is independent of the other
trial.

To find: the probability that both the bulbs are chosen are defective.

‘m

Let, success :bulb chosen is defective .i.e

wl
=

Now , the Probability ofsuccess in the first trial is
5
Pi(success) = =3
Probability of success in the second trial without replacement of the first draw is given by
p 4
z(success) = =

Hence , the probability that both the bulbs are chosen are defective,with each trial being
independent is given by

5 4
PiXx Pp=— X— =
L 2730 T2o

3]s

Queslion: 5

Solution:

Given: A bag containing 10 white and 15 black balls .Each trial is independent of the other trial.
To find: the praobability that the first ball is drawn is white and the second ball drawn is black.
Let, success in the first draw be getting a white ball.

Now , the Probability of success in the first trial is

Pi(success) = 2
Let success in the second draw be getting a black ball.

Probability of success in the second trial without replacement of the first draw is given by

Pz(success) = E
Hence , the probability that the first ball is drawn is white and the second ball drawn is
black,with each trial being independent is given by



10
Pix pz:j:—: X::_:;

ouestion: 6 CLASS24
Solution:

Given: An urn containing 5 white and 8 black balls .Each trial is independent of the other trial.

To find: the probability that the first draws gives 3 white and the second draw gives 3 black balls.

Let, success in the first draw be getting 3 white balls.

Now , the Probability ofsuccess in the first trial is

Sea 10 5
Pi(success]) = 13.. “738 —1a3
: 2

Let success in the second draw be getting 3 black balls.
Probability of success in the second trial without replacement of the first draw is given by

8e 56

10, 120

ol

Pz(success) =

Hence , the probability that the first draws gives 3 white and the second draw gives 3 black
balls,with each trial being independent is given by

5 7
PiX Po=— X —= ——
17727 143 T s 429

Question: 7

Solution:

Given: E;and E; are two events such that P(E;) = %an(! P(E;) = ;
To Find: )P(E;U E;) when E; and B, are mutually exclusive.
We know that,

When two events are mutually exclusive P(Ein E2) = 0

Hence, P(E1U E3) = P(E1) + P(E3)

14
Therefore, P(E,;U E3) = = when E, and E; are mutually exclusive.

ii) P(E{N E3) when E; and E; are independent.
We know that when E; and E; are independent,
P(EiN Ez) = P(E;) x P(E3)

3
X =
5

W

Ve

1
Therefore, P(E;N E3) = s when E; and E; are independent.

Question: 8
Solution:

1 1
Given: E;and E; are two events such that P(E;) = : and P(E;3) = gand

1
P(EU Ez) =,



To show: E; and E; are independent events.
We know that,

Hence, P(E1n Es) = P(E1) + P(E3) - P(EqU E3)

LR
Wl
'
B2 |

= 1_1“ Equation 1
Since The condition for two events to be independent is
P(E.N E3) = P(E1) x P(E3)

X

E
LR

= é Equation 2

Since, Equation 1 = Equation 2

= E; and E; are independent events.
Hence proved.

Question: 9

Solution:

Given: E; and E; are two independent events such that P(E1) = 0.3 and P(E;) = 0.4

To Find: )P(E1N E:z)

We know that,

when E, and E; are independent,

P(E;N Ez) =P(E1) x P(Ez)

=0.3x 0.4

=0.12

Therefore, P(E;N E3) =0.12 when E; and E» are independent.
ii) P(E,U E3) when E; and E; are independent.

We know that,

Hence, P(EqU E3) = P(E;) + P(E3) - P(E1N E3)

=0.3+0.4- (0.2 X0.4)

=0.58

Therefore , P(E,U E3) = 0.58 when E; and E; are Independent.
i) P(E, n E;) =P(E))x P( E;)

since, P(E;) = 0.3 and P(E;) = 0.4

CLASS24



= P(E)=1-P(E;)=0.7and P(E;) =1 -P(E;) = 0.6
Since, E; and E; are two independent events

= E and E_:,_are also independent events.

Therefore, P(E, N E;) = 0.7 x 0.6 = 0.42

) P(E, N E2) = P(E;) x P(Ez2)

=0.7x 0.4

=0.28

Therefaore, P(E_l NE:2) =0.28

Question: 10

Solution:

1
Given: A and B are the events such that P(A)=; and P(B) =

1
P(notA or notB) = "
To Find: i)If A and B are mutually exclusive

1 ==

Since P(not AornotB) = Lie., P(AUB) =7
we know that, P(A U B) = P(AN BY=1- P(ANB) = A

i
=PANB)=1-7= 7 Lquation 1

4
Since for two mutually exclusive events P(AN B) =0

But here P(AN B] =0

Therefore , A and B are not mutually exclusive.

ii)If A and B are independent

The condition for two events to be independentis given by
P(E;N Ez) = P(E;) x P(E3)

7

19

3|

X
7 -
= Equation 2

Since Equation 1 # Equation 2
= A and B are not independent

Question: 11

Solution:

CLASS24

7

= and

Given: let A denote the event ‘kamal is selected’ and let B denote the event ‘vimal is selected’.

Therefore , P(A) = i and P(B) .—.i

Also, A and B are independent .A and not B are independent, not A and B are independent.

To Find:The probability that only one of them will be selected.



Now,

P(only one of them is selected) = P(A and not B or B and not A) CLAssz4

=P{Aand notB) + (B and not A)
=P(AN B)+P(Bn A)
= P(A) xP(B) + P(B) x P(4)

P(A) x[1-P(B}]+ P(B} x [1-P(A)]

|
i
—
iy
U"l_lll'-‘
|
—
[
'
Wl
[

Therefore , The probability that only one of them will be selected is

LIRS

Question: 12
Solution:

Given: let A denote the event ‘Arun is selected’ and let B denote the event ‘ved is selected’.
1 - 2 1 _ 3
Therefore , P(A) = S and P(B) = : =P(B) = = and P(1) = N

Also, A and B are independent .A and not B are independent, not A and B are independent.
To Find: The probability that atleast one of them will get selected.
Now,

P(atleast one of them getting selected) = P(selecting only Arun ) + P(selecting only ved) +
P(selecting both)

= P(A and not B) +P (B and not A) +F (A and B)
=P(AN B)+P(BN 4) + P(ANDB)

= P(A) xP(B) + P(B) x P(4) + P(A) xP(B)

SGXDTEX R

-
1 |"J
-
ta | W
-
i

|
Bl

Therefore , The probability that atleast one of them will get selected is é

Question: 13
Solution:

1 1 . 5 _ 3
Given : A and B appear for an interview ,then P(A) = : and P(B) = Piiad P(A) = z and P(B) = "
Also, A and B are independent .A and not B are independent, not A and B are independent.

To Find: i) The probability that both of them are selected.

We know that, P( both of them are selected) = P( A N B) = P(A) xP(B)



Il
ol
X
e

Fa
L

Therefore, The probability that both of them are selected is i

ii) P(only one ofthem is selected) = P(Aand not B or Band not A)

=P(Aand notB) + (Band not A)

P(AN B)Y+P(BN A)

P(A) x P(B) + P(B) x P(4)

Gx D+ x)

3 5
= — 4+ =

-

1

3

1
Therefore, the probability that only one of them Is selected is -

iii)none is selected

we know that P{none is selected) - P(1 0 B)

= P(4) xP(B)

[

x

|

LR

Therefore , the probability that none is selected is ;Z

iv) atleast one of them is selected

CLASS24

Now, P(atleast one ofthem is selected) = P(selecting only A) + P(selecting only B) + P(selecting

both)

= P(A and not B) +P (B and not A) +P (A and B)
=P(AN B)+P(BnN A) +P(ANB)

= P(A) xP(B) + P(B) x P(4) + P(A) xP(B)

SGXDTEX XD

ps . .3
Therefore, the probability that atleast one of them is selected is 3

Question: 14

Solution:

Given : Here probability of A and B that can solve the same problem is given, i.e,, P(A) = E and

P(B) =2 5 P(§) =~ and PE) =

2
5 5



Also, Aand B are independent.not A and not B are independent.

To Find: i) atleast one of A and B will solve the problem CLAssz4

Now , P(atleast one of them will solve the problem) = 1 — P(both are unable to solve)

=1-P(ANA)

1- P(A) XP(B)

Il
[y

L
—

]
x

3% 3)

Therefore, atleast one of A and B will solve the problem is %
>

ii) none of the two will solve the problem

Now, P(none of the two will solve the problem) = P(4 N B)
= P(A) xP(R)

X

[FES
[N =)

2

15
Therefore , none of the two will solve the problem is ;
>

Question: 15

Solution:

o | =

Given:let'A, B and C be three students whose chances of solving a problemdis given i.e, P(A) =

.P(B) =Zand P(C) = .

5

— 3 - 4 —
= P(A) = X P(B) = s and P(C)= "
To Find: The probability that the problem is solved .

Here , P(the problem is solved) = 1 - P(the problem is not solved)

=1-P(AN B n €)

1 - [P(A) X P(B) x P( )]

3 4 5
=1-Lx g x]
1
:1-;
_t

1
Therefore , The probability that the problem is solved is— .
Question: 16

Solution:

Given:let A, B and C be three students whose chances of solving a problem is giveni.e, P(A) = %
,P(B) =i and P(C) =§.



L,P(B) = 3 and P@Q)=

5

) CLASS24

To Find: The probability that excatly one of them will solve it.

= P{A) =

2
3

Now, P(excatly one of them will solve it) =P(A and not B and not ¢) +P (B and not Aand not C)
+P (C and not A and not B)

=P(ANBNO+PBNANCI+PCNANB

=P(A)xP(B) x P(C) + P(B) x P(4) x P(C) + P(C) xP(B)}x P(A)

1

3 5 1 5 -1 3 2
= [= — -1+ |- -1+ |- - =
E X 4 x 6] [-1- x X 6] |'6 x 4 x 3]

|t

15 10 ]
= 4+ —

=+
72 72 72

31

72

Therefore , The probability that excatly one of them will solve the problem is j—,l,
Question: 17

Solution:
4+ 3 2
Given:let A, B and Cchances of hitting a targetis given i.e , P(A] =, P(B) =, and P(C) = ;
P(A) ==, P(B) = and P(C)= -
=P(4) =;.P(B) =, and P(C)= |,
To Find: i)The probability that A, B and C all hit the target.
Now ,P(all hitting the target] =P( ANB NC)
= P(A) xP(B) x P(Q)

X X

[
4w
Wk

Wk

Hence, The probability that A, B and C all hit the target is

(LR

ii) B and C hitand A does not hit the target

Here, P(B and C hitand not A) = P(BNC N A4)
= P(B) xP(C) x P(4)

X X

=W

Wl
LT

=1
10
1
Hence, the probability that Band Chit and A does not hit the targetis
Question: 18
Solution:
Given:let A, B and Crepresentthe subjects physics,chemistry and mathematics respectively
,the probability of neelam getting A grade in these three subjects is giveni.e, P(A)=0.2,P(B) =

0.3 and P(C) =09

= P(1) = 0.8, P(B) = 0.7 and P({)= 0.1



To Find: i)The probability that neelam gets all A grades

Here, P(getting all A grades)=P(ANBNC) CLA5524
= P(A) xP(B) x P(Q)

=0.2x 0.3 x 0.9

=0.054

Therefore, The probability that neelam gets all A grades is 0.054.
ii)no A grade

Here , P(gettingno Agrade)=P(AN B n €)

=P(A)x P(B)x P(C)

=0.8x 0.7 x0.1

=0.056

Therefore, The probability that neelam gets no A grade is 0.056.
iii)excatly 2 a grades

P{getting excatly 2 A grades) = P(A and B and not ¢) +P (B and C and not A) +P (C and A and not
B)

=P(ANBNC)+P(BNCN A)+P(CNAN B)

= P(A) xP(B) x P(C) + P(B) x P(C) x P(A) + P(C) xP(A) x P(B)

=[0.2xX 0.3 x0.1]+[0.3xX 0.9 x0.8]+[0.9 % 0.2 Xx0.7]

=0.006 +0.216 +0.126

=0.348

Therefore, The preobability that neelam gets excatly 2 A grades is 0.348.
Question: 19

Solution:

Given: X and Y are the two parts of a company that manufactures an article.

Here the probability of the parts being defective is given i.e, P(X] = %’ and P(Y) = ﬁ = P(X) =
92 Sy 95
oo and P(Y) = Toa

To Find: the probability that the assembled product will not be defective.

Here,

P(product assembled will not be defective) = 1 — P(product assembled to be defective)
=1-[P(Xand notY) + P(Y and notX) +P(both]]

=1-[P(XNn ¥)+P(¥YN X)+P(XNY)]

= 1- [P(X) XP(Y) + P(Y) X P(X) + P(X) XP(Y)]

a 95 5 9z g 5
= - —_— _ + _— _— + —_— _—
1 [(100 X .'lDD) (100 . 100] (100 X 100)]

760 460 40

]

=1-| + +
10000 10000 10000

_ 437
500



Therefore, The probability that the assembled product will not be defective is 4—”.

" CLASS24

Question: 20
Solution:

Given: Let A and B be two fire extinguishing engines . The probability of availability of each ofthe
two fire extinguishing engines is given i.e., P(A) = 0.95 and P(B) = 0.95 = P(4) = 0.05 and P(B) =
0.05

To Find: i) The probability that neither of them is available when needed

Here, P(notAand notB)=P(4 N B)
= P(A) xP(B)

=0.05 x 0.05

1
=0.0025=—
100

Therefore, The probability that neither of them is available when needed is ﬁ

ii)an engine is available when needed

Here, P(A and not B or B and not A) = PCAN B) + P(B N 4)
= P(A) xP(B) + P(B) x P(4)

=(0.95 x0.05) + (0.95 X 0.05)

=0.0475 +0.0475

=0.095

_ 19
204a

A o ] .18
Therefore, The probability that an engine is available when needed. is —

Question: 21

Solution:

Given: let A ,B and C be the three components of a machine which works only if all its three
compenents function.the probabilities of the failures of A,B

and C respectively is giveni.e, P(A) = 0.14 ,P(B) = 0.10 and P(C) = 0.05
= P(4) =0.86and P(B) =0.90 and P(C) = 0.95

To Find: The probability that the machine will fail.

Here, P(the machine will fail) = 1 - P(the machine will function)

=1 - P(all three components are working)
=1-P(AN B n{)

1-[P(A) xP(B)x P(O)]

=1-[0.86x 0.90 X 0.95]

=1-0.7353
=0.2647

Therefore, The probability that the machine will fail is 0.2647.



Question: 22

solution: CLASS24

Given:Let A,B, Cand Dbe first second third and fourth shots whose probability of hitting the
plane is given i.e, P(A) = 0.4 ,P(B) = 0.3, P(C) = 0.2 and P(D) = 0.1 respectively

= P(4A)=06and P(B)=0.7and P( ) =0.8and P(D) = 0.9

To Find: The probability that atleast one shot hits the plane.

Here, P(atleast one shot hits the plane) = 1 - P(none of the shots hit the plane )
=1-P(AN B NC ND)

=1-[P(A) xP(B)xP(C) xP(D) ]

=1-[0.6x 0.7 X 0.8x 0.9 ]

=1-0.3024

=0.6976

Therefore, The probability that atleast one shot hits the plane is 0.6976.
Question: 23

Solution:

Given: S; and Szare two swiches whose probabilities of working be given by

4 9
P(S1) = gand P(S:z) = ;

To Find: the probability that the current flows from terminal A to terminal B when
S; and S; are connected in series.

Now, since the current in series flows from end to end

= the flow of current from terminal A to terminal B is given by

P(S1N S3) = P(S1) XP(S2)

Nl

9
X —
n

_ 1B

25

Therefore, The probability that the current flows from terminal A to terminal B when S: and Sz
1z

are connected in series is —
25

Question: 24

Solution:

Given: S: and S: are two swiches whose probabilities of working be given by

2z 2
P(S1) = gand P(8:z2) = :
To Find: the probability that the current flows from terminal A to terminal B when
S1 and 5; are connected in parallel.

Now, since current in parallel flows in two or more paths and hence the sum of currents through
each path is equal to total current that flows from the source.



= the flow of current from terminal A to terminal B in a parallel circuit is given by

P(S1U S2) = P(S1) + P(S3) - P(S1N S3) CLASS24

=P(581) + P(52) -[ P(51) xP(S2]]

W
(SR

4w

[
-

I
[

[
[¥]

Therefore, The probability that the current flows from terminal A to terminal B when S: and Sz

. C 11
are connected in parallel is =

Question: 25
Solution:

Given : let H be head, and T be tails where as 1,2,3,4,5,6 be the numbers on the dice which are
thrown when a head comes up or else coin is tossed again if its tail.

According to the question ,sample space S = {(TH),(TT) ,(H1),(H2),(H3),(H4),(H5),(H6)}
Ta Find: i)the probability of obtaining two tails

From sample space, it is clear that the probability of obtaining two tails is g

i.e.,, {TT} with total no of elements in sample space as 8.

ii) the probability of obtaining a head and the number 6

1
From sample space, it is clear that the probability of obtaining a head and the number 6 is s
i.e., {H6} with total no of elements in sample space as 8.

iii) the probability of obtaining a head and an even number

3
From sample space, it is clear that the probability of obtaining a head and an even number is po

i.e, {H2,H4,1H6} with total no of elements in sample space as 8.
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