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Probability Ex 31.4 Q1(i)

& coin is tossed thrice
Sample space = {HHT,HTT, THT, TTT HHH, HTH, THH, TTH)

A = The first throw results in head
A= HHT HTH HHH HTT}

E = The last throw in tail
B= {."—."."—."T"'J."-f'?"'?"'J THTJTTT}

AnE = {HHT,HTT}

pla)e(e)=rfan~s)

So, 4 and & are independent events.

Probability Ex 31.4 Q1(ii)



Sample space for a cain thrown thrice is
= {HHT, HTT, THT, TTT, HHH, HTH, THH, TTH]

A = the number of head is odd
A={HTT, THT, TTH, HHH)

the number of tails is odd
{ THH, HTH, HHT, TTT}

n o
1] 1]

Arng={}=0

4 1
plAy=_==
) =5-=3
4 1
PBl-52
P[Am5}=%=|:|
11
elayefe)=-x=
(4)2 (8) - 2 %2
1
4

pla)e(e)=e(AnE)

So, 4 and & are not independent events.

Probability Ex 31.4 Q1(jii)



Sample space for throwing a coin thrice
= {HHT, HTT,THT,TTT HHH, HTH, THH, TTH}

A = the number of heads is two
A= {HHT, THH,HTH}

E = the last throw results in head
{HHH HTH, THH, TTH)

8]
1]

A B = {THH, HTH]

P{A]=§
P[B:l:g:—
p{ms}:%ﬁ
P[A].P[B]=§x%
e
" 16

pla)e(e)=e(AnE)

So, 4 and & are not independent events.

Probability Ex 31.4 Q2



& pair of dice are thrown. [t has 36 elements in its sample space.

A = 0Ocourence of number 4 on first die
A={{+1).(+2).(43).(+ 4, {+.5).(+6)}

E = Dccurence of 5 on second die
& ={(1,5),(2.5),(3,5),(45),(5.5), (5.5}

A8 ={[45)]

P[H].P[S:j:.ﬂ[ﬂ (“.5}

So, 4 and & are independent events.

Probability Ex 31.4 Q3(i)



& card is drawn from 52 cards
It has 4 kings, 4 Queen, 4 Jack

A = the card drawn is a king or a queen

444
A= 23
-
]

2

play= =
)=

A~8 = The card drawn is a queen

p{ma}:%

1

13

P[A]P[B]=%xi

4
"~ 169

elayefe)=r(Ans)

Hence, 4 and & are not independent.

Probability Ex 31.4 Q3(ii)



& card is drawn from pack of 52 cards
There are 26 black and four kings in which 2 kings are black.

A = the card drawn is black

P[A}=%
P[A]=%

& = the card drawn is a king

Fle)=

—
r_._1|"‘ m|+‘~

A~ 8 = The card drawn is a black king

2 1
A g5 %
1 1
P[A]P[B]=§xﬁ
-1
B

ela)efe)=r(anE)

So, 4 and & are independent events.

Probability Ex 31.4 Q3(iii)



& card is drawn from a pack of 52 cards
There are 13 spades and 4 Ace in which one card is ace of spade

A = the card drawn is spade

e {4 _ 13

|
ra

F{a)=

E = the card drawn is an ace

P[B:J:é
P[B]=1—13

A~ 8 = The card drawn is an ace of spade

p{ms}:%

11
P[A].P[B]=Z><E
- L
2

pla)e(e)=r(An~E)

Hence, 4 and & are independent events.

Probability Ex 31.4 Q4



& coin is tossed three times,
Sample space = {HHH,HTH, THH, TTH, KK T, HTT, THT, TTT}

A = first toss is Head
A = {HHH, HHT, HTH, HTT}

Fla) =

M= 0

PLA) =

£ = second toss is Head
= {HHH, HHT, THH, THT)

Fle)=

plB) =

M= @] e

C = exactly two Head in a row
C = {HHT, THH]

A B = {HHH, HHT)

Plans)= 2

2
Planc)= <

1
P[Smc:l:Z
A C={HHT)

P[Amc:l:é



(0

pla)e(e)==x

M|

-P~|'—‘m|,_.

pla)e(e)=r[An~8)
Hence, 4 and & are independent events,

(i)

ple)e(c)==x

-

'I'|'—‘m|,_.

plelefc)=e(BnC)
So, B and C are not independent events,

(i)

pla)efc)= x%

'I'|'—‘m|,_.

pla)efc)=r(an~cC)

Hence, 4 and < are independent events,

Probability Ex 31.4 Q5

Given,

P[A:I:%,P[S]:% andP[HuB]=%

We know that,
P[A m.B:] =P[:FI]+P [.B:]—P[A u.B:]

P[H]P[S:j:.ﬂ[ﬂ (“.5}

Hence, 4 and & are independent events.,

Probability Ex 31.4 Q6



Given that 4 and 8 are independent events and #{A)=10.3, 7 (8] = 0.6

(i)
pla~s)=r(a)r(s) [Since, 4 and & are indenpendent events |
=0.3=x0.6

pla~ng)=0.18
(i)
P(Am§)=P[A]—P[AmB]
-0.3-0.18

P(Aﬁ§)=lil.12

(i)
plane|-rle)-r(ane)
-0.6-0.18

P(Em5)=|:|.42

tiv)
plane)|-r(a)2(8)
=[1-#{A)][1-~(&]]
={1-0.3)(1-08)
=0.7x0.4

P(Em§)=|:|.28

(v)
plawel=rf(a)+e(8)-F[4~E)
=0.3+0.6-0.18

P[AU.B:I:EI.?E



(vi)

P[i] P [;1{;}5}
_0.1s

[vii)

5 [%] » i Ej{g}.ﬂ}
_D0.18

0.2

(5o

Probability Ex 31.4 Q7
plAvB)=p[A)+P(8)-P (A ~BE)

Since A, 8 are independent
P{Aa~B)=r(a).F(58)

also Plnot 8)=065 = F[8)=035
Hence, we have
0.85=r,[A)+0.35-7 [(4)[0.35)

= 0.5=p[A)[1-0.35]

= pla)=0.77

Probability Ex 31.4 Q8



We are given
= 2
pelans)= =
15

2 (A ~ E) -1
&)
Since 4,8 are independent,

pla)e(a) - 12—5 = [1-r(a)]e(8) - 12—5

and P[A}P(E): é: P{A][l—P{B]]=%
Fram (i} we get
1

P[B]=%xm

Substituting this value in equation (i} we get,

F [,4][1_ 15 [1-233[,4]}]:%
_ P[A][15{1-P{,4]]-2]_£

15f1-#(a)) | &

= 60 (4) {13 - 15° {A)) = 15[1- 2 {4))
=  2e(A)f13-15p(a)) = 5-cofa)
= EEP[A]—BD[P[A]:|2+5P [4)-5=0

= —SD[P {A]]2+31P{A]-5=D

This is a quadratic equation in x = 7 (A) given as

~30x%+31lw -5=0

= 20x%-3lw +5=0
‘o —b+Jh% - dac

23



Where 3 = 430, h=-31,

. 31+.[(-31)° - 4(30) (g)

&0
_ 31+ 881500
g 60
31+19

&0
5o 12

MNow

P|;.e}[1—P|;3}‘|=é

Hence P::E::-=%1ux—

Probability Ex 31.4 Q9



We know that,

Given,

I

I

!

plans)-r(a)r(s)

S=(1-p(a)r-e )

%:1-p[5]-p[,«4]+p[,«4]p[a]
%=1—P[S]—P[A]+P[Hm5]
%:1-p[s]-p[,4]+é
P[A]+P[.5]_— é-%
_B+1-2
6

P[:A]+P[:B]—E

P[A]__-P{S]

P[Amﬁ:l:é

P[A]P[B:J:é

5

[E—P{B]}P{B:l:é

cre)-{rle) -

{e [8]}2—§P[8]+é=0

sfp (8}’ -sP(B)+1=10
6{P[B]}2—3P (8)-z2e(8)+1=0
2P (8)[2P(8)-1]-1[2P(B)-1] =0

[2p(8)- 1][3# () - 1]=10

zefe)-1=0 or 3P[B)-1=10

---0)

[USing equation {l]]



We know that,

Given,

I

I

L

P(Em§)=P[A]P[5]

3= (=P (A) (-7 )

%:1-p[5]-p[,«4]+p[,«4]p[a]
%=1—P[S]—P[A]+P[Hm5]
%:1-p[s]-p[,4]+é
P[A]+P[B]—% é-%
_B+1-2
6

P[:A]+P[:B]—E

P[A]=§-P{5]

P[Amﬁ:l:é

P[A]P[B:J:é

E-P{S]]P[B]=é

Eu{P[B]} -EP(B)+1=10
6{P[B]}2—3P (8)-z2e(8)+1=0
3P [sj[zp (8) - 1]- 1[2.5‘[5]— 1] =0

[2P(8) - 1][3~ (&) - 1] =0

zefe)-1=0 or 3P[B)-1=10

Probability Ex 31.4 Q10

[USing equation [|]:|



Given, A and & are independent events and £ {Aw 8)=0.60, #(4) = 0.2

A and & are independent events,
so, PlAn~n8)=r(a)r(8)

We know that,
PlAava)=p(A)+P(8)-P[AnB)
o0.6=0.2+F[8)-pr[a)r(8)
D6-02=p[B)-0.2°(8)
0.4=08¢F(8)
0.4

p{s]=ﬁ

Ffg)=05

Probability Ex 31.4 Q11

A dig is tossed twice,

Let A = Getting a number greater than 3 on first toss
& = Getting a number greater than 3 on second foss

F{a)= 2 [Since, number greater than 3 on die are 4,5,6.]
&)
1
ac'{,e1]=E
3
P[S]=E
1
P[S]=§

P [Getting a number greater than 3 on each toss)

=P [An~8E) [Since, 4 and & are independent events ]

- e ()2 )
1
2

f| = M

=

Fequired Probability = %

Probability Ex 31.4 Q12



Given,

Probability that 4 can solve a problem = %
2
= flAa)=—=
(a)-2
= P(E)= 1-2
3
- 1
P(A)=§
Probahility that & can solve the same problem = %

= e8] =

| w

= ela)-1-

o | oo

P(§)=%

£ [Mone of them solve the problem)

=P(Hr~.§)

pla)e(2)

]
|—l|m |~
ol x

|

Required probability = 12_5

Probability Ex 31.4 Q13

Given an unbiased die is tossed twice

A = Getting 4,5 ar 6 on the first toss
& =1,2,3 or 4 on second toss

3
2 1Ay = —
> )=
1
»:'[,4}=E
4
d ~£{8)==
an (2) -
2
P{B]=§

fa [Getting 4,5 or 6 on the first toss and 1,2,3 or 4 on second t|:|55]

]

o
S
=
¥

Required probability =

0] =



Probability Ex 31.4 Q14

Given bag contains 3 red and 2 black balls.
A = Getting one red ball

= P{H]=§

& = Getting one bladk ball

= e

| ma

()
P [Getting two red balls)
=#{A) 2 (4)
a2 3
= — w—
£ &
=
25

P [Getting two red balls) = 2
25

(i)
P [Getting two black balls)
=~(8)rls)
2 2
W o—
5

] ]
o )

]
iy

P {Getting two black balls) = %

(i)
p [Getting first red and second black ball)
=#(A)e (8]
3 2
o
)

]
o

]
iy

P [Getting first red and second black ball) = ;—5

Probability Ex 31.4 Q15



Three cards are drawn with replacement consider,
A =drawing a king
& = drawing a queen
C = drawing a jack

= ElAl= — Since there are 4 kings
(4) = o [ ]
1
P [:.-4 = =
= P (8] = % [Since there are 4 queens|
1
e8] = T
= efc)= % [Since there are 4 jacks ]
1
P[c)= e

# {Cards drawn are king, queen and jack)
=P[AnBAC)+P[AnCnBl+P[BAAnC)
PlnCrnAl+P[CrAnB)+P[CnB A

[Since order of drawing them may be different]

=e(a)e(e)e[c)+e(A)r(c)e(B)+r (B)r(A)P(C)
+.D[S]P[C]P[A]+P[C]P[A]P[5]+P[C]P[S]P[A]
1,1 11,11 1 1 1 1 11 1

1

"12'13 13’1312 131312 13 1313 13 13 13
1
13

2

1
13
1

219?

Required probahility = S195

Probability Ex 31.4 Q16



Given,

Prat X has 9 out of 100 defective

= Part ¥ has 91 out of 100 non defective
Part ¥ has 5 out of 100 defective
= Part ¥ has 95 out of 100 non defective
Consider,
X = A non defective part ¥
¥ = & non defective part ¥
= P(X)= 21 abdpfr)- 2=
100 100
= P (Assembled product will not be defective)
=P [Miether ¥ defective nor ¥ defective)
=P (X nvY)
=P {x)e ()
a1 a5
= — o —
100 100
=0.8645
Required probahility = 0.8645
Probability Ex 31.4 Q17
Given,
Probability that 4 hits a target = =
1
= flA]l=—
(4) - <
Probability that & hits the target = %
2
= flel=—
(6)- 2

P [Target will be hit)

=1- P [target will not be hit)

=1- £ [Niether A non & hits the target)
-1-p[A~B)

=1-P(E)P(§)

- -[1-P(AJ][1—P(§J]

Required probahility = %



Probability Ex 31.4 Q18

Given,
An anti aircraft gun can take a maximum 4 shots at an enemy plane

Consider,
A = Hitting the plane at first shot
& = Hetting the plane at second shot
i = Hetting the plane at third shot
O = Hetting the plane at fourth shot

= pf{a)=0.4, p[8)=03, p,c)=02 F[p)=0.1

P [Gun hits the plane)
= 1-7 {Gun does not hit the plane)
= 1-£ [Non of the four shots hit the plane)

l—P(EﬁgﬁEﬁE)
1-pfa)e(g)e [c]o (D)
1-[t-p(a)][1-pE)][1- P (c)][1-p0)]
1-[1-04][1-03][1-0.2][1-0.1]
1-{o.6){0.7){o.8)(0.9)

1-0.2024
= 0.6976

Required probahbility =0.6976

Probability Ex 31.4 Q19



Given,

The odds against a certain event {say, A) are 5 to 2

= el4]- 2

E+2
P(E)=§

The odds in favour of another event {Sa}r, B] are 6 to &

- PIE]:EE&
P[B:J:%
P(§)=1—El
P(§)=%

(3)

£ [at least one of the events will occur)

=1-7 [Nune of events Du:u:ur]

—1-p (H ~ E)

=1-7 (E)P (5) [Since events are independent]

=1—Exi
11

-1

25

=1-=2
T

52
77

Fequired probability = %

(b)
£ [Mone of the events will occur)
=F (E e E]
-7 [4)e ()
L L
11

=

[
iy

[y
[y

Probability Ex 31.4 Q20



Given, A4 die is thrown thrice.

Consider,
A = Getting an odd number in a throw of die
P[A]=§ [Sir'n:e there are 1,3,5 odd number an die]
1 — 1
Pla)=3 :>P(A)=§

F [Getting an odd number at least once)

1- £ {Getting no odd number)

l—P(EﬁEﬁﬁ)

1-pfa)e(a)e(a)

1]
—
|

Required probability = %

Probability Ex 31.4 Q21
The bow contains 10 black balls and Sred balls,

Then @ [black ball) = %

P (red ball) = —

2B 16

(i #{poth balls are red) = %
13 148 1

(i) # [ First ball is black and second is red)
10 ] 20
= y =

18 18 &1

(id) P ( one of them is black and other is red)

108 810
RTETRTRT
e
-5

_40

N

Probability Ex 31.4 Q22



Given, Urn contains 4 red and 7 black balls.
Two balls drawn at random with replacement.

Consider,
& = Getting one red ball from urn.
4
£RYy= —
(?) =13

& = Getting one blue ball fram urn.

PW=%

£ {Getting 2 red balls)
=P (R} P (R)
4 4
= — W —
11 11
_16
S 121

Required probability = %

(i)
P [Getting two blue balls)
=P (8}~ (8]
7
[ —
11

£ 2]

Q
1

—
R

) . 40
Reguired probability = ——
| p ¥ 121

(i)
p {Getting one red and one blue ball)
=P (rR)P(B)+P[B)P(R)
4 7 7 4
%+

1101111011
L= T
= __— 4 -
171 121
_ =8
T 121
Probability Ex 31.4 Q23

Given that the events ‘A coming in time' and 'B coming in time” are independent.
Let "A" denote the event of "A coming in time'.

Then, 'A' denotes the complementany event of A,
Similarhywe define B and B.
Fionky one coming in time) = P(an E}u + P(Eﬂ By

=Pia) = P{E} + P{E;l * P(Ej...{since A and B are independent events)
-3 ,2 .4, 5_6 20 _26
T 7 7 7 9 43 438

The advantage of coming to school in time is that you will not miss any part of the lecture and will be able to learn mo



Probability Ex 31.4 Q24

’(1 1),(1,2),(1,3),(1,4),(1,5), (1, 6), ]
(2,3),(24),(2,5),(26),
,3),(3 4),(3,5),(3 6), |

E be the event of geting a total of 4.
E={(13),(31),(22)

n(E)=3
niE 3 1
F’(E)=%=%=ﬁ

F be the event of geting a total of 9 or more.
F={(36),(63),(45),(54),(46),(6,4,(55),(56),(6,5),(6,6]}
n(F)=10
(F) - n(F) 10 5
nfs) 36 18

Ghbe ﬁwe event OF geting a total divisible by 5.
={ 1 (2.3),(3,2),(46),(6 4],(5 5}

Mo pair is independent,



Probability Ex 31.4 Q25

Ewvents are said to be independent, if the occurrence or non-occurrence
of one does not affect the probability of the oocurrence or non-occurrence of the other,

(ilpp2 = P(A)P(B)
= Both A and B occour,

(ii){1-py)p2 = (1-P(A))P(B) = P[A)P(B)
= Event A does not occour, but event B occours,

(i) 1= (1-py)(1-ps) = [1- (1-P(AN{t-P(B))] = (1-P[A)P(B))

= At least one of the events A or B oocours,

[ivip, +p2 =20,
=P[A]+P([B)=2P[AIP[B)





