Probability

CHAPTER

o
.ﬁ.NCERT FOCUS SOLUTIONS
1. pElip=2ENH _02_2 |2 ;
P(F) 03 3 peip=CECH _1/8 1
PEAE) 02 1 P(F) 2/8 2
and P(FIE)= (P—;) 06 3 (if) E :’atleast two heads” and F : “at most two heads’
:1 ) = E={HHH, HHT, HTH, THH }and
2, Pgﬂ&:leﬂﬁ=92:§3=5i F={TTT, THT, TTH, HTT, HHT, HTH, THH}
P(B) 05 50 25
= EnF={HHT, HTH, THH}
3. (i) Given P(B|A) =04 V ;
Hence, P(E)==-==, P(F)==
P(ANB) ., (E) 5 > ()8
P(A) 3
= P(ANB)=P(A)x04=0.8x0.4=0.32. wdHEmD=§
. P(AnB) 032
P(AIB)y=——2 = =22 = (.64.
W) A ==55 =05 peIF)=2EQE) _3/8 3,
P(F) 7/8 7

(iii) P(AUB)=P(A)+P(B)-P(ANB)
=0.8+0.5-0.32=1.3-0.32 = 0.98.

4 GivenP(AIB)=2= PANE _2

5 P(B) 5
= P(AmB):EP(B):ZXE:E
5 5 13 13
Hence,
P(AUB)=P(A)+P(B)-P(ANB)

1.5 5 2 11
—X—+—
2713 13 13 26

5. (i) Now, p(AuB)=ﬁ

— P(A)+P(B)-P(AnB)=—

= P(AmB)—6 S 7 4
TRETURTREtY

} P(ANB) 4/11 4

(i) P(AlB):%:ﬁ:a

P(ANB) 4/11 4 2

(iif) P(B|A)=%=ﬁ=g=g.

6. Sample space, S = {HHH, HHT, HTH, HTT, THH,
THT, TTH, TTT }.
(i) E :’head on third toss” and F : “heads on first two
tosses’
= E={HHH, HTH, THH, TTH} and

F={HHH, HHT}

= EnF={HHH)

(iii) E :‘at most two tails” and F : “at least one tail’.
= E={HHH, HHT, HTH, HTT, THH, THT, TTH}
F={HHT, HTH, HTT, THH, THT, TTH, TTT}

= EnF={HHT, HTH, HTT, THH, THT, TTH}

Hence, p(E)zg, p(p):% and P(ENnF)=—

peIpy=DEQE) _6/8 6
P(F) 7/8 7
7.  When two coins are tossed, then the sample space S
contains 4 equally likely events. S = {HH, HT, TH, TT}
(i) E:’tail appears on one coin’and F : “one coin shows
head’
= E={HT,TH}and F=

{HT, TH}

{TH, HT}
= EnNnF=

.'.P(E): - and P(Eml—"):%:

N | —

P(EIF)=PPT—

(ii) E:’no tail appears” and F : ‘no head appears’
= E={HH}and F={TT} = EnF=¢
Hence, P(En F) =0 and P(F) =1/4.
P(EnF) 0 _
P(F) 1/4
8.  When a die is thrown three times, then the sample
space contains 6 X 6 X 6 = 216 equally likely events. The

sample space is
={x, vy, 2):xy2¢({1,2,3,4,5,6}}.

P(EIF)=



2

E :’4 appears on the third toss’
ie, E={x,y,4):x,ye{l,23,45,6}}
and F: ‘6 and 5 appears respectively on first two tosses’

ie,F=1{(6,51),(65,2),(6,5,73),(6,54),(65,5), 6 5,6)}
36 1
16,54} - P(E =

EAF= —=
= B0 216 6

i:iand P(EnF)=— 1
216 36 216
P(EIF)= P(ENF) _ 1/216 =1.
P(F) 6/216 6
9. Letm, fand s denote respectively the mother, father
and the son, then sample space is S = {mfs, msf, fms, fsm,
smf, sfin},

E :“son on one end’ and F : “father in the middle’,

P(F)=

i.e., E={mfs, fms, sfim, smf} and F = {sfm, mfs}
= En F={mfs, sfm}
4 2 2 1 2 1
(E)—g=§P(F)=g=§,P(EﬁF)=g=g
P(E| )%pﬂJﬁz
(F) 1/3

10. Let x denote the outcome on black die and y denote
the outcome on red die, then sample space is
={(x,y):x,ye(1,273,4,5,6)}, which contain 6 X 6 =36
equally likely simple events.
(a) E:’sum greater than 9" and F : ‘black die resulted in
ab,
ie, E={(6,4), (4 6), (5 5), (5 6), (6,5), (6, 6)}
and F={(5,1), (5 2), (5, 3), (5 4), (5, 5), (5 6)}
= EnF={(55), (5 6))
P(E) =6/36, P(F) =6/36, P(ENF) =
Required probability = P(E | F)
_P(EnF)_2/36_2_1
" P(F) 6/36 6 3
(b) E:’atotal of 8 and F: ‘red die resulted in a number
less than 4’

2/36

ie,E={2,6),(3,5),44), 5 3), (6 2)}
and F={(x,y):x€{1,2,3,4,5 6}, ye{1,23}}
ie, F= {1 1), (12 13 @1 22 @3
(3,1), 3,2, 3,3), 4, 1), 4,2, 4,3), 5, 1),
(5:2),(53), (6, 1), (6,2), (6, 3)}
Hence, ENF ={(5, 3), (6, 2)}, P(E) = 5/36, P(F) = 18/36,
P(ENF)=2/36
Required probability = P (E | F)
_P(ENF)_2/36 _2 _1
TTP(F) 18/36 18 9

11. If a fair die is rolled, then the sample space is
$=1{1,23,4,5,6}

Now, ENF=FnNnE={3,EnG=GnE={35}
EUF={1,2,3,5, (EUF)nG={2,3,5}, (ENF)nG={3}.
P(E) = 3/6, P(F) = 2/6, P(G) = 4/6, P(E n F) = 1/6,
P(EN G)=2/6,P(EUF)=4/6, P(EuUF)nG)=23/6,
P(ENF)nG)=1/6
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G)mm%%%e%%%
and P(FIE)=CEQE) 176 1

P(E) 3/6 3
(ii) P(EIG):%KG\)G) 421;2 % ;
and P(GIE)= P(GNE) _ 2/6=g.

P(E)y 3/6 3
(m>P«Ean@=fﬁ£§£%ga=%£:z
andP((EmF)m):% ZZ i

12. Let b denote the boy and g denote the girl.
= {bb, bg, gb, gg}which contains four equally likely
sample points.

E : "both children are girls’ = E =
= PE)=1/4
(i) F:’the youngestis a girl’, then
= {bg, g3} = P(F) =2/4
= EnF={gg} = P(EnF)=1/4
Required probability = P(E | F)
_P(EnF)_1/4_1
P(F) 2/4 2
(if) F:’atleast one is a girl’, then
= {bg, 8b, gg} = P(F) =3/4
EF={gg} = P(ENF)=1/4
Required probability = P(E | F)

{gs}

_P(EnF)_1/4 _1

"TP(F)  3/4 3
13. Let E : ‘it is an easy question’ and F : ‘it is multiple
choice question’ then E N F : “it is an easy multiple choice
question.’

Total number of questions
=300 + 200 + 500 + 400 = 1400.

PEAF)=2 _5 and p(p)=00+400_9
1400 14 1400 14
Hence, required probability = P(E | F)
P(ENF) 5/14 5
T OP(F)  9/14 9

14. When a pair of dice is rolled once, then the sample
space is given as :

auam@&aﬁawaa
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))



Probability

Let E : “the sum of the numbers on the dice is 4’

and F : ‘number appearing on the two dice are different’
then E = {(1, 3), (2, 2), (3, 1)} = P(E) = 3/36

F contains all points of S except (1, 1), (2, 2), (3, 3),
4, 4), (5,5), (6, 6). This means that F contains 36 - 6 = 30
30

36

}= P(EnF)=—

sample points = P(F)=

{(1,3), 3,

= EnF=

P(ENF)

Hence, the required probability =P (E | F) = B(E)

2/36 2 1
" 30 / 3 30 15
15. The sample space S is given by
(3,1),(3,2),(3,3),(3,4),(3,5), (3, 6)
_](6,1),(6,2),(6,3),(6,4), (6, 5), (6, 6),
@, H), 0, T), 2, H), 2, T), (4, H), (4,T),
(5, H), (5,T)
Let E : ‘the coin shows a tail’ and F :
shows a 3,

= (L D), 2 T), (4 1), (5 T)} and
F={31),(32),33) (34,3 5) (3 06),(63)}
= EnF=¢
P(F)=7/36, P(EAF)=0
Hence, the required probability = P(E | F)
_P(ENF)_ 0
- P(F) PP
P(ANB)
P(B)
17. (D):GivenP (A | B) =
P(AnB) P(BNA)
P(B) — P(4)

= P(B)=P(A)

‘atleast one die

16. (C): P(AIB)= + is not defined as P(B) =

P(B | A)

= P(ANB)=P(BN A)

1. AsA and B are independent events,
3.1 3
P(A)

PE)=xz==
55 25

2. Let E; be the event that first drawn card is a black
card
= P(E|)=26/52=1/2.
Let E, be the event when second drawn card is a black
without replacement, then

P(E, | E|) =25/51.
Hence, the required probability is
26 25 25
52 51 102
3. Total oranges are 15, in which 12 are good ones &
3 are bad ones. E; be the event of drawing first orange
(good ones), E, be the event of drawing second orange

(good ones) & E, be the event of drawing third orange
(good omes). Then P(E,) = 12/15, P(E,|E,) = 11/14,

[':AﬁB:BﬁA }

P(ANB) =

P(E; NEy) = P(Ey) P(E, | Ey) =

P(E,|E, E;) =10/13.

Hence the required probability

12 11 10 44

15 14 13 91

4. Let S be the sample space of the given experiment

_J(H,1),(H,2),(H,3),(H,4),(H,5),(H,6),
‘{ (T, 1), (T, 2), (T, 3), (T, 4), (T, 5), (T, 6) }
Given that A : “head appears on the coin’
= A={H1),H2),(H?3),(H 4, H
B :’3 appears on the die’
{(H,3),(I,3)} = AnB=
1 2

Hence, P(A)= > =1 pBy=2-1
12 2 12 6

P(E\NE,NE)=—

5), (H, 6)} and

= B= {(H, 3)}

and P(AnB)= i
12

1 1 1
P(A) x P(B):EXEZE
Hence, A and B are independent.
5.  The sample spaceis S={1,2,3,4,5, 6}.
Given that A : ‘number is even’
= A ={2,4,6}and B : ‘number is red’

= B=1{1,23} = AnB={2}.

=P(ANB).

Now, P(A):EZ
6

1

and P(AmB):g

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

= A and B are not independent.

P(F)=ox =g L
5710 50 5

Therefore, E and F are not independent.

6. P(E)x —=P(ENF),

7. (i) When A and B are mutually exclusive, then
ANnB=¢=>PANB)=0
= P(AUB)=P(A)+P(B)
3 1 3 1 6-5 1
= —=—+p = p= =——=—
5 2 52 10 10
(ii) When A and B are independent, then
P(A N B) = P(A) P(B)
= P(AUB) =P(A) + P(B) - P(A) P(B)
= 3.1, 1 3.1 2p-p
5 2 5 2 2
P65, 2_1
210 P05
8. Since A and B be independent events
(i) PANB)=PA)*xPB)=03x04=0.12.
(i) P(A v B)=P(A)+ P(B) - P(ANB)
= P(A) + P(B) - P(A) P(B)
=03+04-(0.3x04)
=0.7-0.12=0.58.



4
(i) P(AIB)=" (;‘(;B) _P (?()g )(B)_

= P(A) =
(v) P8l )= PEDA) _ PBIPA)

P(A) P(A)

=P(B) =
9. As P(AmB):— P(A)xP(B)—% %:%
= PANB)= P(A) P(B)
= A and B are independent.
= Afand Bf are also independent.

P(A° A BY) = P(A°) P(BY)
= (1-P(A)(1 - P(B))

B ETE P VR
T2

(+ P(A9=1-P(A) & P(B) =1- P(B

~

)

10. Given that P (not A or not B) =% = P(A°UB%)=

= P(ANBY)=1 (-

=

A°U B = (AnB)9)

= 1-P(AnB)= ( P(AnB)*=1-P(A nB))

| "“pl;h—.\"';

= P(ANB)=1-=> =§

1 1.7 7_7.3

2712 24 4

= P(A)xP(B)#P(ANB)

. Aand B are not independent.

11. (i) P(Aand B) = P (A n B) = P(A) x P(B)

(+ A and B are independent,
= PANB)=03x0.6=0.18.

(ii) P(A and not B) = P(A n B°) = P(A) x P(B°)

(+ A and B are independent,

. A and B¢ are also independent)

=(0.3)(1- P(B)) = (O 3)(1 - 0.6) = (0.3) (0.4) = 0.12.
(iii) P(A or B) = P(A U B)

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

(*~ A and B are independent)

=03+0.6-03%x06=09-018=0.72.

(iv) P(neither A nor B) = P(A° and Bf)
= P(A° N B°) = = P((A U B)")
=1-PAUB) =1-0.72=0.28.

12. When a die is tossed thrice, the sample space is

S={xy 2 :xy z €{l, 2, 3, 4,5, 6}}, which contains

6 % 6 X 6 =216 equally likely events.

Let E:‘an odd number atleast once’,

then E°: ‘not an odd number any time

i.e., E°="'an even number on all throws’

or E‘={(xy 2) :xy,z¢<c{2406}}

= E° contains 3 x 3 x 3 = 27 equally likely simple

events.

Also, P(A)x P(B)=

(Using part (iii))

= P(E)=2L
216
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Required probability = P(E)
pEy 1 ]

216 8

13. Total no. of balls =18

(i) Let E : When both balls are red with replacement,

then
P(E) = 8 8.8 8 _16
18718 81
(ii) Let E : When first ball is black & second is red, then
p)-10,8_20
18 18 81
(iii) Let E : When one of them is black and other is red,

then
10 8 8 10 (20) 40
X e x—=2x| = |==

7.
8

P(E)=—x X—= =—.

18 18 18 18 81) 81
14. Let E;: A solves the problem” and E, : ‘B solves the
problem’,

then P(E1)=% and P(E2)=%.

(i) P (the problem is solved)
= Probability that the problem is solved by the least one
of Aand B=P(E, nE,) + P(E,nE,) + P(E, " E,)

= P(E;) P(E,) + P(E;) P(E, ) + P(E;) P(E,)
(1.2),(1,1),1,.1 _1.1.1_2+1+1 4 2
2732737237376 6 6 6 3

(ii) P(Exactly one of them solves the problem)
= P(A solves the problem and B does not)
+ P (B solves the problem and A does not)

=P(E; N Ey)+P(E; N E)
= P(Ey) P(Ey) + P(E;) P(Ey) (-
=P(E;)(1-P(E;)) + P(Ey)(1- P(Ey))

HERCI NN TR Y
2 3 3 2 3 6 2
and

E, & E, are independent)

13 1 4 1
15. E
() P(E)= P(F) = ==
= PENF)=— —1 ! —=P(E)P(F)
52 4 13
= E and F are independent.
ii) P(E %1 d P(F
W PE=5 2an B=%"1
= PEN F)— 1. 1.1
5 26 2 13
= P(EnF)=P(E) P(F)
= E and F are independent.
(i) P(E)=—+ =222 8 _2
52 5 5 52 13
andppy =2, L 4+ 8 2
52 52 52 52 13
= P(En F)— _1 — 2,2

52 13 13 13



Probability

= P(EnF)=#P(E)P(F)
= E and F are not independent.
16. Let E : ‘A student reads Hindi newspaper’
F :’A student reads English newspaper’,
60 _2

P(E) =2 =
then P(E)=755=5" P =100=5

and P(ENnF)= 20 _1
100 5
(@) Required probability = P(students reads neither
Hindi nor English newspaper)
=P(ENF)=P(EvVF))=1-P(EUF)
=1-{P(E) + P(F) - P(E n F)}

S(22 1)L
5 5 5) 5
(b) Required probability
= P(students reads English newspaper when it is given
that she reads Hindi newspaper)
P(FNE) P(ENF) 1/5 1
P(Ey  P(E) 3/5 3
() Required probability = P(student reads Hindi
newspaper when it is given that she reads English
P(EnF) 1/5 1
P(F) 2/5 2
17. (D): When a pair of dice is rolled once, the sample
space contains 6 x 6 = 36 equally likely simple events

Let E be the event that even prime number comes on
each die, then E= {(2, 2)}

= P(F|E) =

newspaper) = P(EIF)=

.. Required probability, P(E) =—

18. (B): A and B are independent

= P(AnB)=P(A) P(B)

and P(A'nB')=P(AUB) =1-PAuUB)
=1-{P(A) + P(B) - P(A N B)}
=1-P(A) - P(B) + P(A)P(B)
= [1- P(A)] - P(B)[1 - P(A)]
= (1- P(A))(1 - P(B)).

1. Required probability = P (second ball is red)
= P (a red ball is drawn and returned along with 2 red
balls and then a red ball is drawn) + P (a black ball is
drawn and returned along with 2 black balls and then a
red ball is drawn)

35+25

5 7). (5_5
=l —x— |+ X
(10 12) (10 12) 120

2. Let E,:'first bag is selected” and
E, : “second bag is selected’, A : ‘Red ball is drawn’,

P(Ez)zl‘

_60 _1
120 2

P(E1)=

P (red ball is drawn when first bag is selected)
4

=P(AlE)) ==
P(red ball is drawn when second bag is selected)
=P(AlEy)= %
Hence the required probability
P(ATE)P(E;)

P(E, | A) = P(AIE;)P(E;)+P(A|E,y)P(E,)
4.1
8 2 __4

(4 1) (2 1]_4+2_
8§ 2) |82

4
6

2.
3

3. LetE,:"A student is hosteler’ and E, : ‘A student is
day scholar’
60 3 40 2
ED=100"3 PE)=100"5
Let E : ‘student attains A grade’
thenP(ElEl)::;_O:i andP(EIEZ) 20 2
100 10 100 10

Hence required probability P(E, | E)

p P(E|Ey)P(E;)
" P(EIE;)P(E;)+ P(E| E,)P(E,)

3.3
(3 3) (2 2] 9+4 13
x|+ =x=
10 5 10 5
4.  Let E,:’the student knows the answer’
and E, : ‘the student guesses the answer’,

= P(E1)=Z and p(E2)=%

Let A : “the answer is correct’, then

P(A|E1)=1andP(A|E2):l

("~ when the student knows the answer, it is a sure event
that the answer is correct)

Hence the required probability

P(AIE)P(E)

=P(E|1A)=
P(ATE))P(E;)+ P(A| Ey)P(E,)
1x 3 3 3
_ 4 __4 _ 4
1><E + 1><1 §+l 12+1
4 4 4) 4 16 16
_3 16 12
—X—
4713 13
5. Let E; : ‘the person has the disease” and E, : ‘the
person is healthy’,
= P(E))=01%= o1__1 =0.001

100~ 1000



and P(E,) -1 9% 999
1000 1000

test is positive’,

then P(AlE)= 2
100

LetA:’

=0.99 and P(A|E,)=0.005
Hence the required probability

P(AIE
_P(E, 1 A)= P(AIEP(E)
P(AIE)P(Ey)+P(A| Ey)P(Ey)
3 0.99 x 0.001 _ 9% 22
0.99 x 0.001+0.005x 0.999 5985 133
6. LetE, :‘coin chosen is two headed’, E, : ‘coin chosen
is biased” and E; : “coin chosen is unbiased’,
Let A : “tossed coin shows up a head’,
75 3
then P(A|E;) =1, P(AIEy)=
100 4
and P(AlEg) =1
Hence the required probability
P(A|E{)P(E
= P(E, | A) = (ATE)P(Ey)
P(AIE{)P(E|)+P(AIE,)P(Ey)+P(AIE5)P(E5)
1 1
_ "3 1 1 4
.13 1 1 1 , 3 1 4+3+2 9
IX—+—X—+—-X—- 1+—+—

3 4 3 2 3 4 2 4

7. Let E; : ‘Insured person is a scooter driver’,

E, : ‘Insured person is a car driver’ and
E, :’Insured person is a truck driver,

= P(E)-= 2000 _1
2000+ 4000+ 6000 6
4000 1
P(E,) = ==
2000 +4000+6000 3
and P(E;)= @00 oL
2000 + 4000+ 6000 2
Let A : “Insured person meets with an accident’,
then P(AIE;)=0.01= L
100
3
P(AlE,)=0.03= ,
(AlEy) 100
and P(AlE;)=0.15= 15
100

Required probability = P(E; | A)
_ P(AIE,)P(E))
P(AIE)P(E;)+P(AIEy)P(E,)+P(A| E5)P(E3)
1 1
[ >< —
- 1006

1 1) (3 _ 1) (15_1
— X [ x| e x =
(100 6) (100 3) (100 2)
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1
e 1 _1
1+1+§ 1+6+45 52
6 2
8. LetE, : ‘item is produced by machine A’
and E, : “item is produced by machine B’,
60 3 40 2
P(E;)=—="and P(E,)=—==.
E)=700"3 (E2)=100"3
Let A : ‘Ttem chosen is defective’,
2 1
Then, P(AlE;)=— and P(AI|E,)=—
en PATE)=1gg and PATE) =145

Hence the required probability
P(AIE,)P(E,)

=P(E,| A)=
P(A | E;)P(E{)+ P(A| Ey)P(E,)
1
__ 100" 3 - W
2 3. 1 2 6+2 4

100571005
9. Let E; : ‘First group wins” and
E, : “Second group wins’,

6 4

= P(E.)=0.6=— and P(E,)=04=—

(F)=06=14 (F2) 10
Let A : ‘New product is introduced’,
Then P(AIE;)=0.7= %

3
and P(AIE,)=03=—
(AlEy) 10

Hence the required probability is
P(AIEy)P(E,)

=P(Ey14) = P(AE{)P(E;)+ P(AlE,)P(E,)
3 4
1010 12 12 2
"7 6 3_4 4412 54 9
RV V.
10 10 10 10
10. LetE;:’1,2,3 or4isshown ondie’ i.e., she tosses a
coin once.
Also E, : 5, 6 is shown on die’ she tosses coin three times.

4 2 21

= P(E;)=—== and P(E -
(B)=2=3 (Bp)=7=7

Let A : “exactly one head shows up’,

then P(A|E,) = P(head shows up when coin is tossed

once) =% and

P(A|E,) = P(exactly one head shows up when coin is

tossed thrice) = g
Hence the required probability,
P(AIE{)P(E)
P(AI|E{)P(E;)+P(AI|E,)P(E,)
1.2

P(E,|A) =

273 8
( )(31)8+311
83




Probability

11. Let E, : ‘Item is produced by operator A’,
E, : ‘Item is produced by operator B’

and E; : ‘Item is produced by operator C’,
50 30 20

= P(E,)=——, P(E,)=— and P(E3)=——
(Ey) 100 (Ep) 100 (E3) 100
Let A : ‘Ttem chosen is found to be defective’,
1 5 7

thenP(AlEl)z100,P(A|E2)=ﬁ and P(AlE;)=

100°
Hence required probability,
P(AIE;)P(E;)

P(E;|A) =
P(AIE)P(E;)+ P(AI Ey)P(Ey)+ P(A| E5)P(E5)
1 50
_ 100~ 100
(1 50)(5 30)(7 20)
X [t X | X
100100 ) \100 100 ) (100" 100
50 50 5

T50+150+140 340 34
12. LetE, : “lost card is a diamond’,

E, :’lost card is not a diamond’,

13 1 39 3
= P(E) =1 and P(E,) =1
Let A : “two cards drawn from the remaining pack are
diamonds’,
12x11

Gy 1x2 _12x11
then, P(ATEy)= 51, 51x50 ~ 51x50

1x2
13
C
and P(A| Ey)= -2 =13%12.
Slc,  51x50
Required probability,
P(A|E;)P(E
P(E; | A)= (A1E)PE)
P(A|Ey)P(E;y)+ P(A| Ey)P(E,)
12x11 1
_ 51x50 4
12x11_1 13x12_3
+ X —

Xi
51x50 4 51x50 4

132 132 11
T 1324468 600 50
13. (A): Let E; : “coin comes up with a head’,
and E, : ‘coin comes up with a tail’
1

= P(E))=P(E)= E

Let E : “A reports that a head appear’,
P(E | E,) = P (head comes up and A reports head appears)

4
= P(A speaks truth) = 5

and P(E|E,) = P (tail comes up and A reports head
appears) = P(A tells a lie) =1 —% =%

Required probability = P(E; | E)

: P(EIEq)P(E;)
~ P(ETE;)P(E;)+ P(E| E;)P(E,)

52 _ 4 4
4 1) (1 1) 4+1 5
—X— |+ =xX=
572) 572

14. (C): When A c B, thenAnB=A.

P(ANB) _P(A)

=—2) > pA).
P(B)  P(B)

P(A|B)=
( 0<P(B)<1, -

1. (i) This distribution is probability distribution,
because sum of probabilities is one.

(if) This distribution is not a probability distribution,
because probability can never be negative.

(iif) This distribution is not a probability distribution,
because sum of probabilities is less than one.

(iv) This distribution is not a probability distribution,
because sum of probabilities is more than one.

2. Let the sample space = {RR, RB, BR, BB}, where

R = Red ball and B = Black ball. Since X represent the
number of black balls

X is a random variable, which can assume the value
0,1,2.

3. Let X denote the random variable, which represents
the difference between the number of heads and the
numbers of tails obtained when a coin is tossed 6 times.

No. of Heads 65141312110
No. of Tails 0|1|12|3|4|5|6
Difference

between number
of Head and
Tails (X)

Hence, possible value of X are 0, 2, 4, 6.

4. (i) The sample space will be = {HH, HT, TH, TT}.

Let X denote the random variable, which represents the
number of heads.

.. X can assumes values 0, 1 and 2.

Hence the probability distribution is

X 0 1 2

P(TH, HT) =% P(HH) =%

P(X) | P(TT) =i

(ii) The sample space will be ={HHH, HHT, HTH, THH,
TTH, THT, HTT, TTT }.
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Let X denote the random variable, which represents the
number of tails.
X can assumes values 0, 1, 2 and 3.

mx=m=pme:%
P(X = 1) = P({HHT, HTH, THH})
P(X=2)=
and P(X =3) =

P(TTH, THT, HTT}) =
HTTD:%.

Hence the probability distribution is :
X [0]1}2

PBEE
81818
(iii) Here the sample space will be = {HHHH, HHHT,
HHTH, HTHH, THHH, HHTT, HTHT, HTTH, THHT,

THTH, TTHH, HTTT, THTT, TTHT, TTTH, TTTT}.

Let X denote random variable, which represents the
number of heads.
.. X can assumes values 0,1, 2, 3 and 4

HX=®=PGTTD:%

®|w
o |

|| W

4 1

P(X=1)=PHTTT, THTT, TTHT, TTTH) = -1
P(X=2)=PHHTT, HTHT, HTTH, THHT, THTH, TTHH)
_6.3
16 8 . 9
P(X =3)=P(HHHT, HHTH, HTHH, THHH) B 9
P(X=4)=P(HHHH)=—
Hence, the probability d1str1bution is
X [0 [1|2]3]|4
oo | LIL[3[1[L
16 |4 |8 |4 [16

5. Let S be the sample space :
5§=1{1,2,3,4,5,6}
(i) p = probability of getting a number greater than 4
2 1
6 3
g = probability of not getting a number greater than 4
_2
6 3
Let X denote the random variable, which represents the
number of success.
Here, success refers to the number greater than 4.
X can assumes the values 0, 1, 2
2 4

2
X=0 =ZxZ=2
B( )=gxq 35379

1 2 2 1) 4
P(X=1)=p><q+q><p=(§x§)+(5x§)=§
1
9

e., 5,6} =

e, {1,2,3,4)=

P(X=2)= %

()JI»—\

pxp=
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Hence, the probability distribution :

X [o[1]2
x| 24|
999

(ii) X denote the random variable which represents the
number of success.

X can assume the values 0, 1, 2

P(X = 0) = P(six does not appears at any die) = E X 2.2

6 36
1510

1

_+__

6 6 6 36
1

= P(six appears on both die) = % X % =

P(X =1) = P(six appears on one die) = g X
P(X=2)
Hence, the probability distribution is :
X 0112

2510 1
36 |36 |36

P(X)

6. Let X denote the random variable, which represents
the number of defective bulbs.
X can assumes the values 0,1, 2, 3, 4.
Total number of bulbs = 30
Number of defective bulbs = 6.
24

p = 'probability of not getting defective bulb” = 30

g = ‘probability of getting defective bulb’ = 3—60

P(X = 0) = P(No defective bulb) =“C,(p X p X p x p)
242424244444256
303030305555625

P(X =1) = P(1 defective bulb) = *C,(p x p x p % q)

6 24 24 24 256
(30 3030 30) T 625
P(2 defective bulbs) = *C,(p x p x g % q)

6 6 24 24 96
=(mxﬁxwxw)6%

P(X = 3) = P(3 defective bulbs) = 4C3(q X gxqxp)
=4(6X6><6 24)=19

P(X=2)=

30 30 30 30/ 625
P(X = 4) = P(4 defective bulbs) = *C, (9 x g x g % q)
6 6 6 6 1 1 1 1 1
—X—X—==X=X=X=
30 30730 30 5 5 5 5 625
Hence the probability distribution is
X 0 1 2 3 4
256 256 | 9% |16 | L
625 | 625 | 625 | 625 | 625

P(X)

7.  Let X denote the random variable which represents
the number of tails on the biased coin tossed twice.
X can assume values 0, 1, 2



Probability

let p be the probability that tail appears = i

g be the probability that head appears = %

P(X = 0) = Probability that both heads appears

P(X=1)=

1 3 3
—2(PX‘1)—2(ZX1)—§

and P(X =2) =

Probability that one head & one tail appears

Probability that both tails appears

1 1

1)(_—_
SPPE T T 16

Hence, the propability distribution is
X 0 1 2
P(X)|9/16 |3/8|1/16
8. (i) Since XP(X) =1,
0+k+2k+2k+3k+kK +2k*+7k* +k=1
= 10*+9%-1=0

9+v81+40 -9+11 1
= k= = =—-1
20 20 10

Since the probability of the event lies between 0 and 1,

therefore, rejecting k = -
Hence, k= 1
10
(i) P(X<3)=P(X=0)+P(X=1)+PX —2)
3
=0+k+2k=3k:E ( k=— from(l))

(iii) P(X > 6) = P(7)
7 1_17
100 10 100

o1 :
(. k_10 from (1))
(iv) PO<X<3)=P(X=1)+P(X=2)
—k+2k=3k =5

5 [ k= 11—0 from (i))

9.  The probability distribution of X is

x [o[17]2
P(X) | k |2k | 3k

=7k +k =—

n
(a) Since Zpi =1,
i=1

k+2k+3k=1=6k=1 = k:%
() P(X<2)=P(X=0)+P(X=1)
=k+2k=3k=3(%)=1.

P(X<2)=P(X=0)+P(X=1)+P(X=2)

:k+2k+3k:6k:6(%j:1.

P(X22) = P(X=2)=3k=3( 1 |= 1.

6) 2
10. Sample space = {HHH, HHT, HTH, THH, HTT, THT,
TTH, TTT}.

Let X denotes the random variable, which represents the
number of heads in three tosses of a fair coin.

X can assumes values 0, 1, 2 and 3.

3 3

p(x=0)=% ; P(X=T)=; P(X=2)= and

1
P(X=3)==-
(X=3)=¢2
Hence, the probability distribution :

X [o]1T] 273
P(X)|1/8|3/8[3/8[1/8

Mean = E(X) = 2X P(X)
+ (3 X 1 )
8

Lot

3 6 3 12 3
=0+—+—+—=—=—.
8§ 8 8 8 2
11. Sample space S={1, 2, 3,4, 5, 6}
Let p be the probability of getting six = p= %
and g Space be the probability of not getting six
=g=1- 1 = E
=766

Since X denote the random variable, which represents
the number of sixes.

X can assume the values 0, 1, 2

5 5 25
P(X=0)=gxq=
( )qq6636
155110 5
P(X=D)=pXg+gxXp=—X—+—-X—=—=—
(K= D)= gt g p = X X =3 ™ 1
11 1
d P(X=2)=pxp=ixt
and P(X=2)=pxp=xc=3¢

Hence, the probability distribution :

X [0]1]2
P(X) HI5 L
36118 |36
Hence, the expectation of X = E(X)
=Y XP(X)=0 0x 2 f1x>42x L
36 18 36
5 1 6 1
—_—t—=—=—,
18 18 18 3
12. Let sample space be S =

1,6, 1), (23, 24, 25,26 61,6269
(3,5, (3,6, (4 1), (42, 43), 45, 46), (51,672,
(5,3), (5,4), (5, 6), (6, 1), (6, 2), (6,3), (6, 4), (6, 5)}
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Let X denote the random variable, which represents the
larger of the two number from first six positive integers.
X can assumes values 2, 3, 4, 5, 6.
[ 1can’t be greater than any other selected number]
P(X=2) = P({1,2}, {2, 1))

= P(2 and a number less than 2) = 2

4

P(X=3)=P((1,3), (3,1), 2,3), 3, 2) ==~

P14, 24, 6,4, (4 1), 4,2, 4,3) = =

2),(5,3),(5.4))

P(X=4)=

P(X'=5)=P((1,5), (2
8

" 30

and P(X=6)=

5),(3,5),(4,5),5,1), 5,

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

(6,3),(6,4), (6,5) =3

Hence, the probablhty distribution is
X 2134 |5]|6
PX)| 2|4 ]6]8]10
30 13030 30] 30

2 4
EX)=) XP(X)=2Xx—+3x—
(X)=2.X P(X) 30 30
+4><£+5><i+6><E
30 30 30
=— L —(4+12+24+40+60) = 140 14.
30 30 3

13. (B): X denote therandom variable, which represents
the number obtain on throwing a die

X can assume values 1, 2 and 5.
1

P(getting 1) = E =—

P(X=1)= >

P(X =2) =P (getting 2) =

P(X=5)=
Hence the probability distribution is
X |1]2]|5

P (getting 5) =

cxl»—\ G\IN
@|,._;

P(X)

1
6

W=

1
2
Mean = E(X) = ZXP(X)

2(1)(%}(2)(%)”5)[%)

1253+4+512
236 6 6

14. (D): X denote the random variable which assume
the number of aces obtained
X can assume values 0, 1 and 2.

P(X=0)=P (No ace)
_®C, _48x47 _188
22¢, 52x51 221

=2.

WEG 100 PERCENT Mathematics Class-12

P(X =1) =P (one ace)

(e x*®Cy ) 2x4x48 32

_[ 2¢c, ] 52x51 221
P(X =2) =P (two aces)

_'C,  4x3 1

T8¢, 52x51 221

Hence the probability distribution is
X 0 1 2

188 32 1
221 | 221 | 221

+(2

(221) ( )(221)
—_— =

To21 221 221 13

NCERT MISCELLANEOUS EXERCISE

P(X)

188
221

32 2 3

E(X)=3ZXP(X) = (0)(

1 (i) P(B|A)= (;(Z)B) %:
(wAcB=ANB=A)
(i) P(B|A)=% P(OA)
(~ AnB=¢=DPAnB)=0)

2. Sample space is S = { ff, fm, mf, mm}

where f= female, m = male
(i) LetA =both are male i.e., {mm}

1
PA)==
= PA)=7
B = atleast one is a male i.e., {mm, fm, mf}
3
P(B)=—
= P(B)=3 1
AnB={mm} = P(AnB)=-—
P(AnB) 1/4 1
Required probability = P(A|B) = —(P(;) ) —3§ 173
(if) Let A =both are femalei.e., {ff}
1
PA)==
= PA)=
B = the elder is a female i.e., { ff, fm}
2
P(B)=—
= P(B)-]
AnB={ff} = P(AnB)=
Required probability=P(A | B) = % % = %

3. Let E; = Selected person is a male
E, = Selected person is a female

and A = Selected person is grey haired.



Probability

1
P(Ey) = P(Ey) =3
51 025 1
A|lE)=— = — & P(A|E,)=—2=—.
P(AIE) = 100 20 (AlE) 100 400

Required probability = P(E; | A)

= P(E;)-P(A| Eq) )
P(E)P(A|E,)+ P(E,)P(A|E,) |Daves' Theorem]

_ lla) 5

) arm

4. A leap year has 366 days, which contain 52 full

weeks + 2 Extra Days.
The extra days can occur as :

(Monday, Tuesday), (Tuesday, Wednesday),
(Wednesday, Thursday), (Thursday, Friday), (Friday,
Saturday), (Saturday, Sunday) and (Sunday, Monday).
Thus total no. of exhaustive cases = 7.

Out of these two are favourable i.e. (Monday, Tuesday)
and (Tuesday, Wednesday)

Required probability = —
5. LetE; : box A be selected
E, : box B be selected ; E,:box C be selected; E, : box D
be selected

A : Red marble is drawn,

P(E) = P(E2) = P(Es) = P(ES) =

P(AlE,) = P(AI Ey)=

1
)75
o
10’
P<A|E3>:%,P(A|E4)=%
P(E)P(A|E)
P(E;)P(A|Ey)+ P(E;)P(A|Ey)

+P(E3)P(A| E5)+ P(Eq)P(A | Ey)
1.1
i)
Gl ) o)

.t 1
(1+6+8+0) 15

P(E;|A)=

P(E; | A)=

P(Ey)P(A|E,)
P(E;)P(A|E;)+ P(Ey)P(A|E;)+P(E3)P(A|E;)
+P(E4)P(A|E,)
1 6
(1)

(1 1) (1 6} (1 8) [1 0)
x| x| x| o x—
4 10 4 10 4 10 4 10

1
___ 6 _6_2
1+6+8+0 15 5
P(E3)P(A|E;)

PR ) = (e YP(ATE) + P(EY)P(AIE,)+ P(ES)P(AIES)

+P(E4)P(A|Ey)
i
4 10

(1 1 1 6) (1 8) (1 0
—x— |+ +] =x— |+
o) ) )

__ 8 _8
1+6+8+0 15
1 8
So, P(E,|A)=—, P(E,|A , P(E;|A
0, P(EI1A) ==, P(Eal A)=2, P(Es A)=

6. E, :Patient follows meditation and Yoga

E, : Patient uses drug and A : Patient suffers a heart
attack.

1

P(E) = P(E,) = =, P(A) = 40% = 0.4

N

Also P(A|Ey) 14;2)[1 130%j %

("~ Yoga & meditation reduces risk of heart attack by 30%)

40 (1 25) 30
100 100) 100

(*+ Drug prescription reduces chances of heart

and P A|E2

attack by 25%)
By Bayes’ theorem,
P(E;).P(A|E
P(EllA): ( l) ( | l)
P(E;)P(A|E;) + P(E;)P(A|E,)
1y 28
_ 2 )\ 100 28 28 14

T(1)(28), (1) 30 28+30 58 29
2 )\ 100 2 )\ 100
7. Total number of determinant of order 2 with values
either zero or one = 2* = 16. Determinants of the positive
values are :
1 0|1 0
11

and

01/ 01

11‘

Since each entry of the said determinant can be selected
with equal probability.

Required probability = —

8. Let A and B denote the events A fails and B fails

respectively.

Thus, P(A fails) = P(A) = 0.2
P(A and B fails) = (Z

P(B fails alone) = P(B) -

N B)=0.15
P(AnB)=0.15



= P(B)-0.15=0.15 = P(B)=0.30
(i) P (A fails|B has failed)
P(AnB) 015 _1_05

PAIB)==5 5 =030 2~ >

(ii) P(A fails alone) = P(A) - P(A n B) =0.2 - 0.15 = 0.05.

9. E,:Red ball is transferred from Bag I to Bag II
E, : Black ball is transferred from Bag I to Bag II
and A :Red ball is drawn from Bag II.

3 4

PE =—/PE =—

(E))=>/ P(E)) =
5 1 4
Also P(A|E{)=—== and P(A|E,))=—=
so P(A|E))=5=7 and P(AJE;) =

gl N

By Bayes’ theorem,
P(E;) P(AIE,)

Pl = e palE) + P(E)PAIE)

10.

11.

WEG 100 PERCENT Mathematics Class-12

s

_ _8 70 _16
BRI AR
(A): P(B|A)=1 = @:1
(A)

P(A~B)=P(A) = AcB
[+~ When A c B, then A n B =A]
(O): P(A| B) > P(A)

P (;‘( ;)B) > P(A) = P(A A B)> P(A)x P(B)
P(ANB)
P(A)

(B): P(A) + P(B) - P(A ~ B) = P(A)
P(B)- P(A~B)=0 = P(A B)=DP(B)

PANE) 4 pa|B)=1.
P(B)

>P(B) = P(B|A)> P(B).
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