Chapter - 13

Class 12 Probability edukalpclasses.com

1

Exercise 13.2

Question 1

IEP(A) =§and I’{B}:%, findP (A NB)Yif Aand B are independent events.

Answer 1:

It is given that P( A ) =§ and p{5}=%

£ and B are independent events. Therefore,

3

P(AnB)= P(A).P{B]:%;— o

Question 2

Two cards are drawn at random and without replacement from a pack of 52 playing cards. Find the probability that both the cards are black

Answer 2:
There are 26 black cards in a deck of 52 cards.
Let P (&) be the probability of getting a black card in the first draw.

21
52 2

P(A)
Let P (B) be the probability of getting a black card on the second draw.

Since the card 15 not replaced,

25
P(B)=="=
(B)=7
. : 1 25 25
Thus, probability of getting both the cards black = —x == = —
2 51 102
Question 3

A box of oranges 15 inspected by examining three randomly selected oranges drawn without replacement. If all the three oranges are good,
the box 15 approved for sale, otherwise, it 15 rejected. Find the probability that a box containing 15 oranges out of which 12 are good and 3

are bad ones will be approved for sale.
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Let & B, and  be the respective eventsGhtapt&rst: sk3ond, and third drawn orange is good.
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Therefore, probability that first drawn orange 15 good, P (4D =%

The oranges are not replaced.

Therefore, probability of getting second orange good, P (B) = i

14
Similarly, probability of getting third orange good, P(C) =1|_{:
The box 15 approved for sale, if all the three oranges are good.
- : 12 11 10 44
Thus, probability of getting all the oranges good = S ——w— ="~
’ soe g Bee g 15x14x]3 91

Therefore, the probability that the box 13 approved for sale 1= g :

Question 4

A fair coin and an unbiased die are tossed. Let & be the event ‘head appears on the coin’ and B be the event °3 on the die’. Check whether &
and B are independent events or nat.

Answer 4:

If a fair coin and an unbiased die are tossed, then the sample space B 15 given by,

) {H.l).(H.2].{H.3}.(H.4}.[H.5].{|{.(a},|:
S () (T.2).(1.3)(T,4)(T.5).(Te)

Let A® Head appears on the coin

A ={(H.1).(H.2).(H.3).(H.4).(H.5).(H.6)}

B: 3 ondie ={(H,3), (T.3)}

S ANB={(H.3)}
P(ArB)=—

12

L A
P(A)-P(B)=2x-=P(A B}For more study Materials login to
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Question 5 apte.‘. ] Q
Class dik 2urked 1,2, 3 inredand 4, 5, 6 in green is toszed. R-rﬁha]bihttyhe number is even,” and B ed;uelﬁalpeiassesﬂccom
Are & and B independent?
Answer 5:
When a die 15 thrown, the sample space () 13
2=1{1,2,3,4,5,6;

Let A the number 1s even=4{2, 4,6}

= P(A)-P(B)#P(AB)

Therefore, A and B are not independent.

Question 6
Let E and F be events withP[E}:%, P[F}:% and P{EﬂF}:%. Are E and F independent?
Answer 6:

L 3 3

It is gwenthatP[E}:g, P{F}:m, andP(EF)=P(EnF)=—

33 9 1
P(E)-P(F)=2 =
{ } (} 5 It 5{1 5

3  Therefore, E and F are nRordiprofestudy Materials login to
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Question 7

Chaoantar .. 1.2
cnapter <19

r(AREEBAbIlLY, Finap if they e ) m@dukalpclasses.com

Clas@v&agat the events A and B are such that P(A) =

Answer 7:

-

It 15 giventhat P(A ) =—, P{AHB}=§+ and P(B)=p

1
2
(1) When & and B are mutually exclusive, ANB =&
SLPANEY=0

It is known that, P(AUB)=P(A)+P(B)-P(ANB)

3 1
=—===+p-0
s 27

(i) When A and B are independefit, P(A ~B)=P(A). I’{B]=%p

It is known that, P(AUB)=P(A)+P(B)-P(AB)

b3 | =

Il
| oo B ]| = b | =
+

+

3= b3 =
=

Hl".‘.: | e LA | e

U
[ o

U
=

Il
[

Il
| ==

Question B

Let & and B be independent events with P (4)=03 and P (B) =04 Find
(MPANEIQD P (AUE)

(1) P (AR) (v) P (BlA)

Answer 8:
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It is giventhat P (4) =03 and P (B) = (Chapter - 13
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(1) If & and B are independent events, then

P(AnB)=P(A)-P(B)=03x04=0.12
(ii) It is known that, P(AUB)=P(A)+P(B)-P(ANB)

= P(AUB)=03+04-0.12=0.58

(il T is known that, P(A|B)=EA0B)
P(B)
0.12
P Je! B =—=f}_"
= P(AIB) =" =03
(iv) Tt is known that, P(Bm]zl"{]ﬁ{_;‘)'”

::»P{BlA]:%—]f:ﬂA

Question 9:

If & and B are two events such thatP(A) :%,I’{Ei] == and I*(Aﬁll}=%, find P (not A and not B).

1
2
Answer 9:

It 15 given that, P{,ﬂ:% and P{AﬁB}:é

P(not on A and not on B) =P(A'nB')

P(not on A and not on B) :F([AUB})F [A'ﬁB' ={AUE]I}

=1-P(AUB)
=1-[P(A)+P(B)-P(AB)]

5 = For more study Materials login to
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Question 10

Clasﬁve}l s Aand B are suchthat p(A) =

=i2 ahd P ot l =Z State whether g angﬁ?' 4T %apengent’?com

L
2’

Answer 10:

It1is given that P(A)=—, P(B) =l_. and P(not A or not B)=—

1
2 12

= P[A’UB’}:%

:P[(Amﬂ}'):% [A'uﬁf{ﬁﬁﬂlr}
::;-I—P’{AﬁB}:i
:bP(ﬂﬁE‘.}:% A1)
However, P(A)-P(B) = %%:% -(2)
Herv:.é:ti

FRaEY!

. P(AnB)=P(A)-P(B)
Therefore, & and B are independent events.

Question 11

Given two independent events & and B such that P (4)=0.3,F (BE) =0.6. Find
(P (Aand B) (1) P (& and not B)

(1113 P (A or B) (v) P (netther A nor B)

Answer 11:

Lisgiventhat P (A) =03 and P (B) =06
Also, & and B are independent events.

(1) . P(Aand B)=P(A)-P(B)
=P(ANB)=03x06=0.18

(1) P (Aandnot B)=P(AnB')
=P(A)-P(ANB)
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(iii) P (A or B)=P(AUB) Chapter - 13
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=P(A)+P(B)-P(ANB)
=03+06-0.18
=0.72

(1) P (neither Anor B)=P(A"'nB')

=P({Auﬁ]’]
—1-P(A UB)
=1-0.72
~0.28

Question 12

A die 15 tossed thrice. Find the probability of getting an odd number at least once.

Answer 12:

Probability of getting an odd number in a single throw of a die = %:%
Sinilarly, probability of getting an even number =% :-J;
Probability of getting an even mumnber three times =% x % x% = %

Therefore, probability of getting an odd number at least once
=1 — Probability of getting an odd number in none of the throws

=1 — Probability of getting an even number thrice
=1-—
8

7
8

Question 13

Two balls are drawn at randorm with replacement from a box containing 10 black and 8 red balls. Find the probability that
(1) both balls are red.
(11 first ball 13 black and second 15 red.

7 (iii) one of them is black and @ L AMoOre study Materials login to
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Total mumber of balls =18 Chapter - 13
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Mumber of red balls =28

MNumber of black balls= 10

(1) Probability of getting a red ball in the first draw =% =%

The ball 15 replaced after the first draw.

.. Probability of getting ared ball in the second draw =% =%
. . _4 4 16

Therefore, probability of getting both the balls red =3* P

. . L 10 5
(11) Probability of getting first ball black :E =5
The ball 15 replaced after the first draw.
Probability of getting second ball as red = % :%
Therefore, probability of getting first ball as black and second ball as red =§x% = g
(111 Probability of getting first ball as red =% =%

The ball 15 replaced after the first draw.

Probability of getting second ball as black =E:§

Therefore, probability of getting first ball as black and second ball as red = %x g _20

g1
Therefore, probability that one of them is black and other 15 red
=Probability of getting first ball black and second as red + Probability of getting first ball red and second ball black

20 20
= —

81 81
_40

81
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Question 14 Chontoe 1.2

Clasﬁogeﬂaity of solving specific problem independently bygmbﬂgmgn}%spectively. If both try to s@gmﬁﬁaﬂﬁl%ﬁﬁﬁb‘,:om

find the probability that

(1) the problem 15 solved (11) exactly one of them solves the problem.

Answer 14:

Probability of solving the problem by A P (4) =%

Probability of solving the problem by B, P (B) =I§

Since the problem 15 solved independently by & and B,

- P(AB)= P[A}P{H}:%x%:é
P(A’]:I—P[A}:]—%:%
P(B)=1-P(B)=1-3=3

1. Probability that the problem is solved =F (4 U B}

=P +PE) -FAB)

+
| -

T | =t

d | bt S| A b | —

(i) Probability that exactly one of them solves the problem is given by, P(A). P(B')+P(B)-P(A')

11

1 2
—h=X=
3 23
1
6

-
2
1
=—+
3
|
2
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Question 15

Chantatr 12
cnapter «-1o
Clas§n<k2d is drawn at random from a well shuffled deck oPi-gbabifli@y'f the following cases are t@d@k&l@élﬂgs}éstfcom
(1) E: “the card drawn is a spade’
F: ‘the card drawn 15 an ace’
(1) E: ‘the card drawn 1= black’
F: ‘the card drawn is a king’
(111) E: ‘the card drawn 15 a king or queen’

F: ‘the card dravwmn is a queen or jack’

Answer 15:

(1) Inadeck of 52 cards, 13 cards are spades and 4 cards are aces.

. P(E) =Prthe card drawn 15 a spade) =%:&

.. P(F) =Pthe card drawn 15 an ace) =%=%

Inthe deck of cards, only 1 card 15 an ace of spades.

P(EF) =P(the card drawn 15 spade and an ace) =7;7

= P(E) x P(F) = P(EF)
Therefore, the events E and F are independent.
(1) Ina deck of 52 cards, 26 cards are black and 4 cards are kings.

. P(E) = P(the card drawm is black) =% =%

. P(F) =P(the card drawn is a king) Z%ZIL"-

Inthe pack of 52 cards, 2 cards are black as well as kings.

. P (EF) = P(the card drawn is a black king) =% _ %
10 For more study Materials login to
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1 1

= —=P(EF) Chapter - 13
1326 Probability edukalpclasses.com

P(E) = P(F) =
Class 12

Therefore, the given events E and F are independent.

3| =

(111) In a deck of 52 cards, 4 cards are kings, 4 cards are queens, and 4 cards are jacks.

. P(E) =Pothe card drawn 15 a king or a queen) =:;2 :%

.. P(F) =Pthe card drawn 1s a queen or a jack) =%=%

There are 4 cards which are king or queen and queen or jack.

.. P(EF) = P(the card drawn 15 a king or a queen, or queen or a jack)

2 4 1

2
F = P =
®) ® 13 13 169 13

= P(E)-P(F)#P(EF)
Therefore, the given events E and F are not independent.

Question 16

In a hostel, 0% of the students read Hindi newspaper, 40% read English newspaper and 20% read both Hindi and English news papers. &
student 15 selected at random.

ta) Find the probability that she reads neither Hindi nor English news papers.
(b} If she reads Hindi news paper, find the probability that she reads English news paper.

(cy If she reads English news paper, find the probability that she reads Hindi news paper.

Answer 16:

Let H denote the students who read Hindi newspaper and E denote the students who read English newspaper.

It 15 given that,

F'(H}=cz’ﬂ:]|%=i=E
0 5

2
P(E}:d-l}%:ﬂ: -
100 5

P(uraE}:m%:ﬂ:l
11 1005 For more study Materials login to
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Chapter - (I8E) =1-P(HUE)

Class 12 Probability =1-{r(H)+P(E)etdukialpclasses.com
= | - [E +£_l]
1. Probability that a student reads Hindi or English newspaper is, - 5 5 5
=]- i
5
1
e

.11} Probability that a randomly chosen student reads English newspaper, 1f she reads Hindi news paper, 15 given by P (E[H}.

P(EAH)

P(E|H)= ()

W | = | a|in | —

-111) Probability that a randomly chosen student reads Hindi newspaper, if she reads English newspaper, 15 given by P (H|E).

P(HAE)

r>[1-|||-:]=W

b [ = | pafun | -

Question 17

The probability of obtaining an even prime number on each die, when a pair of dice 15 rolled is
1 1 1

A0 — () — —

(&) (3}3()|2(D}36

Answer 17:
When two dice are rolled, the number of outcormes 15 36
The only even prime mumber 13 2.

Let E be the event of getting an even prime number on each die.

SJE={02,2)}
— P(E)=—
36
12 For more study Materials login to
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Question 18 Chapter - 13
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Two events & and B will be independent, 1f

(&) A and B are mutually exclusive
(B) P(A'B")=[1-P(A)][1-P(B)]
(C) P& =P(B)

D) P+ PE)=1

Answer 18:

13

Two events & and B are said to be independent, 1f PLAR)Y =FP(A) » P(B)

Consider the result given in alternative B.

P(A'B)=[1-P(A)][1-P(B)]

= P(A'"B)=1-P(A)-P(B)+P(A)-P(B)

= 1-P(AUB)=1-P(A)-P(B)+P(A)-P(B)

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

= P(A)+P(B)-P(AB)=P(A)+P(B)~P(A).P(B)

= P(AB)=P(A)-P(B)

This implies that A and B are independent, if P{AB') [] —F[A]][I —F{Bj]

Distracter Eationale
AletP(A=mP(Bi=n0<mn<l
A and B are mutually exclusive.

ZARB=g
— P(AB) =0

However, P(A)-P(B)=mn#0
~P(A)-P(B)#P(AB)

C. Let A Event of getting an odd number onthrow of adie={1,3,5}

1
2

= P(A)=

3
6

B- Event of getting an evgg b e THoiay Matestais login to
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D. From the above example, it can be seen that,
P(A)+P(B)=+L=1
2 2

Howrever, 1t cannot be inferred that & and B are independent.

Thus, the correct answer 15 B.
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