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STUDY MATERIAL : MATHEMATICS

PROBABILITY

INTRODUCTION

There are various phenomenon in nature, leading to an
outcome, which cannot be predicted apriori e.g. intossing
of a coin, a head or atail may result. Probability theory
aims at measuring the uncertainties of such outcomes.

BASCTERMS

1

An Experiment : Anaction or operation resultingin two or

more outcomesiscalled an experiment

Ex. (i) Tossing of acoin is an experiment. There are two

possible outcomes head or tail. (ii) Drawing acard froma

pack of 52 cards is an experiment There are 52 possible

outcomes.

Sample space : The set of all possible outcomes of an

experiment is called the sample space, denoted by S.

An element of Sis called asample point.

BEx. (i) In the experiment of tossing of a coin, the sample

space has two points corresponding to head (H) and Tail

(Mi.e S{HT}

Bx. (ii) When wethrow adie then any one of the numbers

1,2, 3,4, 5and 6 will comeup. So, the sample space.
S={1,2,3,4,5,6}

Event: Any subset of sample spaceis an event.

Bx. (i) If the experiment is done throwing a die which has

facesnumbered 1to 6, then S={1, 2, 3,4, 5, 6}

ThenA={1,3,5},B{2,4,6},thenull set ¢ and Sitself are

some events with respect to S. The null set ¢ is called the

impossible event or null event.

Ex.(ii) Getting 7 when adieisthrowniscalled anull event.

The entire sample space is called the certain event.

Complement of an Event : Thecomplement of anevent A,

denoted by A , A" or A, isthe set of all sample points of
the space other then the sample pointsin A.
Ex. Inthe experiment of casting afair die.
S={1,2,3,4,5,6}
IfA={1,3,5,6} thenAc={2,4}
AUAC=S A NnA®=¢
Simple Event: Aneventiscaled asimpleeventif itisa
singleton subset of the sample space S.
BEx. (i) When acoinistossed, sample space S={H, T}
Let A ={H} =theevent of occurrence of head.
and B ={T} =theevent of occurrence of tail.
Here A and B are simple events.
BEx. (ii) When adieisthrown, sample space
S={1,2,3,4,5,6}
Let A ={5} =theevent of occurrence of 5

B ={2} =theevent of occurrence of 2
Here A and B are simple events

Compound Event : It isthejoint occurrence of two or more
simple events. Ex. The event of at least one head appears
when two fair coins are tossed is a compound event

i.e. A={HT, TH, HH}

TheEvent'Aor B' : Union of two sets A and B denoted
by A U B containsall those elementswhich are either in A
orinB orin both.

A S

Ql

AEB
When the sets A and B are two events associated with a
sample space, then 'A U B' is the event 'either A or B or
both'. Thisevent'A U B'isalsocalled'A or B'.
Therefore Event'AorB'=A UB={w:®cA oro e B}

i

!

i

TheEvent 'Aand B' : We know that intersection of two
setsA N B isthe set of those elements which are common
to both A and B. i.e., which belong to both 'A and B'.

ANnB

If A and B are two events, then the set A n B denotes the
event'AandB'. Thus AnB={w:wcAand o € B}
For example, inthe experiment of 'throwing adietwice' Let
A bethe event 'score on thefirst throw issix' and B isthe
event 'sum of two scores is atleast 11' then
A={(6,1),(6,2),(6,3),(6,4),(6,5) (6 6)}
andB={(5,6), (6,5), (6, 6)}
so AnB={(6,5),(6,6)}
Notethat theset A~ B ={(6, 5), (6, 6)} may represent the
event ' the score onthefirst throw is six and the sum of the
scoresisatleast 11.

TheEvent 'A but not B' : We know that A— B is the set of
al those elements which arein A but not in B. Therefore,
the set A— B may denote the event 'Abut not B'. We know
that A-B=AnNDB'

[4
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10. The Event 'neither A nor B' : The set of the elements
which are neither insetAnorinsetB.i.e.S-(AuB)and
whichisdenotedon A ~B -

VAN
AN
ANB

11. Equally Likely Events: A number of simple events are
said to be equally likely if there isno reason for one event
to occur in preference to any other event.

Ex. Indrawing acard fromawell shuffled pack, thereare 52
outcomeswhich are equally likely.

NOTE
Designation of Cards:

Colours: Therearetwo colours. Red & Black
Suits: Therearefour (4) suits (types).
Each suit contains 13 cards
Pack
of
cards
SR K= R 1
Black Cards Red Cards
v(3) v (3 v v
Spade Club Heart Diamond

&

% v ¢

Recognition of Cards:

@)

(ii)

King
1 1 1 1

1 1 1 1

1 1 1 1

« JE ARAE ¢

1 1 1 1

4 4 4 4

FaceCards: Facecardscontain 12 cardsall of K, Qand J
having designed a figure of a person.
i.e,Facecards=4+4+4=12,

HonoursCards: It containsall face cardsand also acard
markedA. i.e. Honourscards= (4 +4+4) + 4= 16 cards.

(iii) KnaveCards: (10,J,Q)=4+4+4=12cards

12.

13.

(i)

14.

0

(i)

(i)

Exhaustive Events. All the possible outcomes taken
together in which an experiment can result are said to be
exhaustive.
Ex. A cardisdrawnfromwell shuffled pack.
() Thefollowing events are exhaustive.

(a) Thecard isblack (b) Thecardisred
(i) The following events are not exhaustive

(a) Thecard is heart (b) The card isdiamond
If A and B are exhaustive events of the sample space S,
thenAuUB=S.
Ingenerd if E;, E,, E,,......... E,, are the exhaustive events
of the sample spacethen E; U E, U Ej.......... UE =S

Mutually Exclusive Events: If two events cannot occur
simultaneously then they are mutually exclusive. If A and
B are mutually exclusive, thenA "B =¢

Ex. In drawing a card from a well shuffled pack, the
following events:

A =thecard isaspade

B =thecard isaheart are mutually exclusive.

In asingle throw of a coin either the head or the tail will
appear and not both.

Inathrow of acubic die either an odd number or an even
number will turn up and not both.

Following events are not mutually exclusive.

(@ Thecardisaheart (b) Thecardisaking
The card can be king of heart.

Dependent and I ndependent Events:

Independent events : Events A and B are said to be
independent if occurrences or non-occurrence of one does
not affect the probability of occurrence or non-occurrence
of the other.

Two people holding a normal dice and the other a coin,
throw them once, then getting a 6 on normal dice and
getting a head on the coin are the examples of events
which are independent.

From an urn containing 2R, 3G and 4W balls, a ball is
drawn its colour is noted, the ball is replaced in the urn
and another ball is drawn. Getting ared and ared ball on
both the occasion are the examples of events which are
independent.

Similar example can be givenin playing cards 'getting an
ace' and 'an ace' intwo successive drawsfrom awell shuffled
pack of 52 cards when the first drawn card isreplaced in
the pack before the second is drawn. If it is not replaced,
the events become dependent or contingent.

Note: Dependent/Independent events come from two
different experimentswhile mutualy exclusive eventscome
from the same experiment.

Examplel:

Consider the experiment of rolling adie. Let A bethe event
'getting a prime number', B be the event 'getting an odd
number'. Write the sets representing the events

(HAorB  (ii)AandB (iii)AbutnotB (iv) 'notA'.

e
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Sol. HereS={1,2,3,4,5,6},A={2,3,5} (if) Here E, = the event of showing numbers whose

w2

4

T

()

() 'AorB'=AuB={1,2,3,5}
(i) '"AandB'=AnB={3,5}
(iii) 'AbutnotB'=A-B ={2}
(iv) 'notA'=A'={1,4,6}

Note:

(i) AUB=ANB

De Morgan's Law
(ii)AmB:AuB} g

MATHEMATICAL DEFINITION OFPROBABILITY

L et the outcomes of an experiment consistsof n exhaustive
mutually exclusive and equally likely cases. Then the
sampl e spaces Shasn samplepoints. If an event A consists
of m sample points, (0 < m < n), then the probability of

. . m . m
event A, denoted by P(A) isdefined to be " i.e P(A):F
LetS= &, a....... a, bethe sample space

n
P(S) = 0= 1 corresponding to the certain event.

0
P(¢) = H: 0 corresponding to the null event ¢ or

impossible event.
IfA,={a},i=12...... nthenA, isthe event corresponding

1
to asingle sample point & then P(A; ) = n

0<P(A)<1

m
0<ms<n=0<—"<1=0<P(A)<1

P(A)=1-P(A)
If the event A has m elements, then A’ has (n — m) elements
inS.

n—-m m
=1-—=1-P(A)

P(A)=— = =1-—=

Example2:

Sol.

Two dice are thrown at atime. Find the probability of the
following:
(i) These numbers shown are equal
(i) The difference of numbers shownis1
The sample space in athrow of two dice
s={1,2,3,4,5,6} x{1,2,3,4, 5,6}
Total no. of casesn (s) =6 x 6 = 36.
() HereE,=theevent of showing equal number on both
dice={(1,1)(2,2)(3,3) (4,4) (5,5) (6,6)}

nE) 6 1

n(s) "3 6

nN(E)=6..P(E)=

differenceisl.
={(1L.2(21(23 32 (34) (4,3 (45 (545665}
n(Ey) =10
_n(E;) 10_5
PEI= T "3 18
Example3:

If three cardsare drawn from apack of 52 cards, what isthe

chance that all will be queen ?

If the sample space be s then n (s) = the total number of
52C

C ‘ ‘ ‘ 3

Now, if A = the event of drawing three queens then

n(A) =4C,

Sal.

nA) “‘c; 4 1
n(s) %2c, 52x51x50 5525
3x2

. P(E)=

Example4:
Words are formed with the letters of theword PEACE Find
the probability that 2 E' s come together

Sol. Total number of wordswhich can beformed with theletters

5
P.E.A.C.E=5 =60

Number of wordsinwhich 2 E'scometogether = 4! =24

readprab = 242
eq pro.—60—5

Example5:
A bag contains5 red and 4 green balls. For ballsaredrawn
at random then find the probability that two balls are of
red and two balls are of green colour.
n (s) = the total number of ways of drawing 4 balls out of
total 9 balls= °C,
If A, = the event of drawing 2 red balls out of 5 red balls
thenn (A;) = 5C,
A, =theevent of drawing 2 green ballsout of 4 green balls
thenn (A,) = “C,

n(A)=n(A)).n(A,) =5C,x4C,

Sal.

5x4x4x3
B ST s s R B
n(s) 9C4 9x8x7x6 21
4x3x2
Example6:

An old man while dialing a seven digit telephone number,
after having dialed the first five digits, suddenly forgets
the last two. But he remembered that the last two digits
were different. On this assumption he randomly dials the
last two digits. What is the probability that the correct
telephone number isdialed.

Notethat total number of waysinwhich the last two digits
(different) canbedialedis10 x 9=90.

Sal.

=
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Out of these 90 EL/ME/ and exhaustive outcomes only
one of them favours happening of the event "correct

1
telephoneisdialed". Hence P(E) = 0

What the probability would have been if he did not even
remember the last two digitswere different:
Heren(S)=10%x10=100

1
HenceP(E) = 100"

Example7:

Sol. n(9)=

4 Applesand 3 Orangesarerandomly placedinaline. Find
the chances that the extreme fruits are both oranges.

7! 5I 5l 413 1

-2 P _=
a3 "=y PITI

Note whether fruits the same speciesare different or alike
that probability of the required event remains the same.

Example8:

Sol.

Two natural numbers are randomly selected from the set
of first 20 natural numbers. Find the probability that (A)
their sumisodd (B) sumis even (C) selected pair istwin
prime.

S={1,2,3, ... ,19,20};n(S) = 20C2

100 10
— 10~ 10~ — i
n(A)=10C,.10C; =100= P(A) = 7o =10

(sum odd = one odd and one even)

90 9
10 4+10c =510~ — _HN_32

(sum even = both odd or both even)
n(C)={(3,5),(5,7),(11,13),(17, 19)}

2

= P<C>‘@ o5

Example9:

Sol.

What is the chance that the fourth power of an integer
chosen randomly ends in the digit six.

Any integer randomly selected canendin, 1, 2, 3,4, 5, 6,
7,8and 9. Theseare EL/ME and Exhaustive cases. Out of
these 10 case only four cases, when theinteger endsin 2,
4, 6 and 8 favours happening of the required event. Hence

4
P (required event) = 0 =40%

It will beincorrect to think thisproblem as:
4th power of aninteger canendin0, 1, 5and 6. Hencethe

1
probability = 2 whichiswrong. Note that four eventsare

ME and exhaustive but not equally likely hence the
definition of probability can not be based on them.

In factor 4th power of an integer.
Endingin'0'isfavoured by only 1 case {0}
Endingin'l'isfavoured by only 4 cases{1, 3, 7, 9}
Endingin'5'isfavoured by only 1 case { 5}
Endingin'6'isfavoured by only 4 cases{2, 4, 6, 8}

4

1 4 1
= P(O)—— P(l)— P(5)— P(6)—

Example10:

Sol.

Pair of dice has been rolled/thrown/cast once. Find the
probability that atleast one of the dice shows up the face
one.

There arefour Mutually Exclusive and Exhaustive cases
E;: 1%t dice only shows up the face one.

E,: 2" dice only shows up the face one.

E; : both dice shows up the face one.

E4 : None of the dice shows up the face one.

Out of these, first 3 cases favours happening of the
required event. Hence

5x5 11
36 36
Notethat E;, E,, E5, E, arenot equally likely.

P (required event) =1-P(E,) =1-

Examplell:

Sol.

A leap year isselected at random. Find the probability that
it has

(A) 53 Sundays (B) 53 Sundays and Mondays

(C) 53 Sundays or 53 Mondays.

Leap year meanswhich isdivisible by 4 if it not acentury
year. If it isacentury year it must be divisible by 400 as
well. A leap year has 366 days out of this 364 days are
consumed for 52 weeksi.e. 52 times

S, M, T,W, Th, Fand Sat. For remaining 2 daysof theleap
year can begin with SM, MT, TW, W Th.,,

Th. F F Sat and Sat Sun.

3

2 1
=P(A)=ZP(B)==;P(O=5

Examplel2:

Sol.

A card isdrawn randomly from awell shuffled pack of 52
cards. The probability that the drawn card is "neither a
heart nor aface card".
Note that there are 22 cards which either H or Face cards
(All K, Qand J) hence

22 11

52 26

1 15
26 26

P (either aH or Facecard) =

P (neitheraHnor FC)=1-

It isto be noted that

P(not Aor A or A=1-P(A)

Note that A and A® makes an event a sure event and
probability of asure event is one.

e
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ODDSAGAINST AND ODDSIN FAVOUR OFAN EVENT

Let there bem + n equally likely, mutually exclusive and
exhaustive cases out of which an event A can occur inm
cases and does not occur in n cases. Then by definition of

probability of occurrences =
m+n

The probability of non- occurrence =

P(A):P(A')=m:n
Thus the odd in favour of occurrences of the event A are
definedbym:ni.e.P(A): P(A") ; and theoddsagainst the
occurrence of theevent A aredefined by n: mi.e.
P(A):P(A).

m+n

a
Note: If P(A) = E then

(i) odds in favour ofeventA=a:b-a.
(ii) odds against of event = b — a: a.

Example13:

Sol.

Inasingle cast with two dicefind the odds against drawing
7
E={(1,6),(2,5),(3,4),(4,3).(52).(6, 1)}

oo b 1
(E)'exs"e'

So, the odds against drawing

| =

. 1-
7-PE _

_§ _51
P(E) 1

ol
o

Examplel4:

Sol.

Find the odds in favors of getting a king when acard is
drawn from awell shuffled pack of 52 cards.
4(:1 4

1
B, 48 12

Example15:

Sol.

5different marblesare placed in 5 different boxes randomly.
Find the odds in favour that exactly two boxes remain
empty. Given each box can hold any number of marbles.
n (S) = 5°; For computing favourable outcomes.

2 boxes which are remain empty, can be selected in 502
waysand 5 marbles can be placed in the remaining 3 boxes

5l

—} =150ways

. i |
ingroupsof 221 or 311in 3! x {2! 2121 312

5. 150 12
= Coxr =1
P(E) 2 55 25

Hence, oddsin favour of event E=12: 13

ADDITION THEOREM ONPROBABILITY

0}

(in)
(i)
(iv)

(v)

If A and B are two events associated with an experiment
then P(A U B) is called the sum of the probabilities of all
thesamplepointsinA w B or probability of occurrence of
atleast one of the events from A and B and the expression
for P(AUB) iscalled the addition theorem on probability.

A S
D

Qi

From the Venn diagram it is clear that

P(Occurence atleast one of the events from A and B)
P (A or B or both) or P(A +B)
P(AUB)=P(A)+P(B)-P(ANB)

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

_

=P(AnB) +P(AB)+P(ANB)

=1-P(ANB) =1- P(ANB)
P(occurrence of exactly

one of the events) {
or P(A or B but not both)

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

For neventsA;, Ay, As,....... A, inS, we have
PAJUA, UAZUA, ... VA

:Zn:P(Ai)—ZA(AimAj)+

i=1 i<j

> PA NA AW+ (D)TIPAL NA N AL NA)

i<j<k

Special Additionrule:

Generdlizingif A, Ay, A,,......., Aarenmutudly exclusive
events then

P(AJUAU ... UA)=PA)+PA,) +...... +P(A,).
If Aisany event is S, then

P(A)=1-P(A) ~AUA'=sandAnA' =¢.

Note:

If Aand B are mutually exclusive events then —

P(A U B)=P(A) +P(B) {~-P(AnB)=0}

If A and B are exhaustive eventsthen P(A U B) =1

PAUB)=1-P(AUB)

Since the probability of an event isanon-negative number,

itfollows that P(AUB)<P(A)+P(B)

For three eventsA, B and Cin Swe have

P(AUBUC)=P(A)+P(B)+P(C)-P(ANB)
-PBNC)-P(CnA)+P(ANBNC).

[4
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(vi) DeMorgan'slaw:

If A and B are two subsets of a universal set U, then
(@ (AuB)t=AcNBC (b) AN B)c=AcUB®

(vii) Distributivelaws:

@AuUBNC)=(AuB)N(AUC)
(L) An(BuUC)=(AnB)U(ANC)

Example16:

Sol.

A bag contains 6 white, 5 black and 4 red balls, Find the
probability of getting either a white or a black ball in a
singledraw.
Let A = event that we get awhite ball,
B = event that we get ablack ball
So, the events are mutually exclusive
6 5
P(A)= 5.2, P(B)= 5+
G G

6 5 11
So,P(A+B)=P(A)+P(B) =1+ 1=~ 1

Examplel7:

Sol.

Onedigitisselected from 20 positiveintegers. What isthe
probability that it isdivisible by 3 or 4.
Let A = event that selected number isdivisible by 3
B = event that selected number isdivisible by 4
Here, the events are not mutually exclusive then

6 5 1
P(A)= o5 PB) = 5 . PAB) = -
.. P(A+B)=P(A)+P(B)-P(AB)

6 5 1 10 1

=20 20 20 20 2

Example18:

Sol.

Two studentsAnil and Ashimaappeared in an examination.
The probability that Anil will qualify the examination is
0.05 and that Ashimawill qualify the examinationis0.10.
The probability that both will qualify the examination is
0.02. Find the probability that
(@ BothAnil and Ashimawill not qualify the examination
(b) Atleast one of them will not qualify the examination
() Only oneof themwill qualify the examination.
Let E and F denote the events that Anil and Ashima will
qualify the examination, respectively. Given that
P(E)=0.05, P(F)=0.10 and P(EnF)=0.02
(@ The event 'both Anil and Ashimawill not qualify the
examination' may beexpressed asE' N F.
Since, E' is not E, i.e., Anil will not qualify the
examinationand F is 'not F, i.e., Ashimawill not qualify
the examination.
Also, EnF=(EuUF)" (ByDemorgan'sLaw)
Now, P(EUF)=P(E)+P(F)-P(ENnF)
or P(EUF)=0.05+0.10-0.02=0.13
Therefore PENF)=PEUF)'=1-P(EUF)
=1-0.13=0.87

(b) P(atleast one of themwill not qualify)
= 1-P (both of them will qualify)
=1-0.02=0.98

() The event only one of them will qualify the
examination is same as the event either (Anil will
qualify, and Ashimawill not qualify) or (Anil will not
qualify and Ashimawill qualify)i.e, ENnF or ENF,
whereEn F and E' n F aremutually exclusive.
Therefore, P(only one of themwill qualify)
=P(ENnF or EnF)
=PENF)+PENF)=P(E)-P(ENF)+P(F)-P(ENF)
=0.05-0.02+0.10-0.02=0.11

Example19:

A and B are any two eventssuch that P(A) =0.3, P(B) = 0.1
and P(A n B) =0.16. Find the probability that exactly one
of the events happens.

. Exactly oneof theeventshappens=P(A N B") or P(A'B)

P(A "B +P(A' ~B) =P(A) + P(B) - 2P(A N B)
=0.3+0.1-2x0.16=0.08

CONDITIONAL PROBABILITY

Let A and B be any two events associated with a random
experiment. The probability of occurrence of event A when
the event B has already occurred is called the conditional
probability of A when B isgiven and is denoted as P(A/B).
The conditional probability P(A/B) is meaningful only
when P(B) = 0, i.e., when B isnot an impossible event.

B
A
B AnB

A
P (Ej = Probability of occurrence of event A when the

event B as already occurred

Number of casesfavourableto B which arealso
_ favourableto A

Number of casesfavourableto B

P(éj _ Number of casesfavourableto A "B
B/  Numberof casesfavourableto B

Number of casesfavourabletoA N B

Also P[é) _Number of casesin thesamplespace
' B Number of casesfavourabletoB

Number of casesin thesample space

p[éj _PANB) | rovided P(B) #0.
B/~ P@B)

Similarly, wehave

BY P(ANB)
P[K) = Tp(a) - Provided P(A)=0.

o
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Example20: _ _

Two dice arethrown. Find the probability that the numbers Also, P (é\ = P(A A B) = 1-P(AUB)
appeared hasasum of 8if it isknown that the second dice 8 P(B) 1-P(B)
alwaysexhibits4.

Sol. LetA betheevent of occurrence of 4 alwayson the second - 1-075 - 025 - 250 - >
die={(14),(2.4),(3,4), (4 4),(5,4),(6,4} ..n(A)=6 1-06 04 400 8
and B be the event of occurrences of such numbers on
both dice whosesumis8={(4, 4)} MULTIPLICATIONTHEOREM

Thus, AnB=An{(4,4)}={(4 4)}

P(Ej _N(ANB) 1
~nAnB)=1 A —n(A) 6
Example21:
A coin is tossed thrice. If E be the event of showing at
least two heads and F the event of showing head in the
first throw, thenfind P (E/F).
Sol. Thereare following 8 outcomes of three throws:
HHH,HHT,HTH,HTT, THH, THT, TTH, TTT

3 4
AlsoP(ENF)= & and P(F) =

E P(E
.. Reqd prob. = P[Ej = % =

3
4

o] Mool w

Example22:
In a class, 30% of the students failed in Physics, 25%
failed in Mathematics and 15% failed in both Physicsand
Mathematics. If a student is selected at random failed in
Mathematics, find the probability that hefailed in Physics
also.

Sol. Let A be the event "failed in Physics' and B be the event

A
"failled in Mathematics'. We want to find P[Ej .

. 30 25
Itisgiventhat P (A) = 100 andP(B) = 100

15
Also,P(ANB)= 100

A) _P(ANB) 15/100 15 3

Therefore P(— = ===,
B P(B) 25/100 25 5

()
Example23:
Let A and B betwo eventssuchthat P(A) =0.3, P(B) = 0.6

and P[%) =0.5. Then P[%} equals

(A) 3/4 (B)5/8
(C) 9/40 (D) 1/4

Sol. P(AnB)=P(A)P(B/A)=(0.3) (0.5)=0.15
P(AUB)=P(A)+P(B)-P(AnB)=03+0.6-0.15=0.75

Let A and B be two events associated with a sample space
S. Clearly, the set A n B denotesthe event that both A and
B have occurred. In other words, A n B denotes the
simultaneous occurrence of the events E and F. The event
A N B isalsowritten asAB.

We know that the conditional probability of event A given
that B hasoccurred isdenoted by P(A | B) and isgiven by

P(ANB)
P(B)
From this result, we can write
P(AnB)=P(B)-P(A|B) ()
Also, we know that
P(ANB)
P(A)

P(A|B)= ,P(B)=0

P(B|A)= ,P(A) =0
P(AnB)
P(A)

Thus,P(ANB)=P(A)-P(B|A) ..(ii)

Combining (i) and (i), wefind that
P(AnB)=P(A)P(B|A)=P(B)P(A|B)

provided P(A) =0 andP(B) =0

The above result is known as the multiplication rule of

probability.

Note: If A & B areindependent eventsthen

o P(BJ|A)= (snceAnB=BnA)

P(%] =P (A) and P(%} = P (B) and in this case

multiplicationtheorem P(A nB)=P(A) - P(B).

Theorem : Let A and B be eventsassociated with arandom
experiment. If A and B areindependent, then show that the

events(i) A, B (i) A, B (iii) A,B areasoindependent.
Proof : The eventsA and B are independent .
PANB)=P(A)PB) ... 0]
AnNB)Nn(ANB)=(ANnA)N(BNB)=¢nB=¢
and(AnB)U(ANB)=(AUA)NB=S~B=B

Theevents AN B and A n B aremutually exclusive
and their union isB.
By addition theorem, we have

PB)=PANB)+P(ANB) ... 0
= P(A nB)=P(B)-P(AnB)=P(B)-P(A)P(B)
=(1-P(A))P(B)=P(A)P(B) (Using(i))
P(ANB)=P(A)P(B)i.e, A adB areindependent.

=
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(i)

(i)

(ANB)N(ANB)=(ANA)N (BN B)=And=0
and(AnNB)UANB)=ANn(BU B)=ANS=A

TheeventsA n B andA n B aremutually exclusive
and their union isA.
By addition theorem, we have

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

= P(ANB)=P(A)-P(AnB)=P(A)-P(A)P(B)
=P(A)(1-P(B))=P(A)P(B)

(Using (i)
.. P(An B)=P(A)P(B) i.e, Aand B areindependent.
(ANB)N(ANB)=(ANA)N(BNB)=ANd=0
and(ANB)U(ANB)=A N(BUB)=ANS=A

Theevents AnB and A n (BN B)aremutualy

exclusive and their unionis A .
. By addition theorem, we have

P(A)=P(ANB)+P(ANB)
= P(ANB)=P(A)-P(AnB)=P(A)-P(A)P(B)
=P(A)(1-P(B))=P(A)P(B) (Using (i)
P(ANB)=P(A)P(B)
i.e, A and B areindependent.

Probability of at least oneof then I ndependent events

If P1, Py Py evve p,, are the probabilities of nindependent
eventsA, A, A; ...... A, thenthe probability of happening
of at least one of these event is

1-[(1-py) (1=pp) - (1-Py)]

PAj+A,+Agz+ . +A)

= l—P(Z\l) P(E\z) P(Z\g)--P('E‘n)

TOTAL PROBABILITY THEOREM

LetEy, E,, ..... E, be nmutually exclusive and exhaustive
events, with non-zero probabilities of arandom experiment.
If A be any arbitrary event of the sample space of the
above random experiment with P (A) > 0, then
P(A)=P(E) P(A/E)) +P(E)) P(A/E,) +..+ P(E,) P(A/E,)
Note: Inpractical problems, itisfound convenient towrite
asfollows:
P(A)=P(E;A or E,Aor ...... EA)

=P(EA) +P(EA) +...... +P(EA)

(A (A
P(A)=P(E) PLE—lJ +P(E,) LE_ZJ )

THREEEVENTSASSOCIATEDWITHANEXPERIMENTAL
PERFORMANCE

The addition theorem can be extended when three events
are associated with the experiment.

If A, B and C are three eventsthen P(A U B U C) denotes
the sum of probabilities of all the sample pointsin

(A w B U C) or probability of occurrence of atleast one of
the events.

@)

U ANBAC
P(A UBUC)=P(A)+P(B) +P(C)-P(ANB)-P(B N C)
-P(CnA)+P(AnBNC)
s
a
" (AuBUC)

g

(i) P (occurrence of exactly one of the events) =

(iii)

P(A)+P(B)+P(C)-2[P(AnB)+P(BNC)+P(CnA)]
+3P(ANBNC)

@

(ANBNC)U(ANBNC)U(ANBNC)
P (occurrence of exactly two of the events)
=P(AnB)+P(BNC)+P(CnA)-3P(ANBNC)

(ANBNC)U(ANBNC)U(ANBNC)

(iv) P (occurrence of atleast two of the events) =

P(ANB)+P(B N C)+P(CnA)-2P(AnBNC)

S

AN
NG,

(ANBNC)U(ANBNC)U(ANBNC)U(ANBNC)

=
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Note: Here A and B are dependent events.
(@ IfA,B, Carethreepair wise mutually exclusive= they are 5 B 7
mutually exclusive however if A, B, Caremutudly exclusive P(A)= —,P [—] =—
= they are pair wise mutually exclusive 16 A 15
P(AB)=P(A P[E)—Exl—l
(AB)=PA)-PLA) = 16715 20

ool 5
U :

ME = pairwiseME PairwiseME= ME
If A,B,C are pair wise independent - they are
independent. Infact for 3 events A, B and C to be
independent they must be
(i) pair wise
(i) mutually independent , mathematically
P(ANB)=P(A).P(B);P(BNC)=P(B).P(C)
P(CnA)=P(C).P(A)
andP(AnBNC)=P(A).P(B).P(C)
for n independent events, the total number of conditions
wouldbe"C,+"Cs+....+"C =2"-n-1

(b)

Example24:

A bag contains4 red and 4 blue balls. Four ballsare drawn
one by one from the bag, then find the probability that the
drawn balls arein alternate colour.

E, : Eventthat first drawn ball isred, second isblueand so
on.

E,: Event that first drawn ball isblue, second isred and so
on.

Sol.

4 4 3 3 4 4 3 3
. PEY= g7 g7 MdPE) = XXX

PE)=PE) +PE)=2% 57 ¢z - =

Example25:
Let A, B, C be 3 independent events such that

PA)= 2, PB)= 1, A= =
( )_3!P( )_Ev ( )_4
Then find probability of exactly 2 events occurring out of
3 events.
P (exactly two of A, B, C occur)
=PBnNC)+ P(CnA)+P(An B)-3P(An BN C)
=P(B).P(C) +P(C). P(A) +P(A). P(B)-3P(A). P(B). P(C)
11 11 11

- .oy - 3= ==
24 43 32

Sol.

Example26:

A bag contains 3 red, 6 white and 7 blue balls. Two balls
are drawn one by one. What is the probability that first
ball iswhite and second ball is blue when first drawn ball
isnot replaced in the bag ?

Let A bethe event of drawing first ball white and B bethe
event of drawing second ball blue.

Sol.

Example27:
Three coins are tossed together, What is the probability
that first shows head, second shows tail and third shows
head ?

Sol. LetA, B, C denote three given component events which
are mutually independent.
So, P(ABC)=P(A).P(B).P(C _t1i !

Example28:

A problem of mathematicsisgiven to three studentsA, B,
and C, Whose chances of solving it are 1/2, 1/3, 1/4
respectively. Then find the probability that the problemis
solved.

Obviously the events of solving the problem by A, B and
C areindependent. Therefore required probability

ST SRS

232 4
Example29:
A dieisthrown. If E isthe event ‘the number appearing is
amultiple of 3'and F be the event 'the number appearing
is even' then find whether E and F are independent?
We know that the sample spaceis S={1, 2, 3,4, 5, 6}
Now,E={3,6}, F={2,4,6} and EnF={6}
Then, P(E) = 2_1 P(F) = 3
Clearly, (ENF)=P(E) - P(F)

Hence, E and F are independent events.

Sal.

Sol.

-1 adPEAP=2
=3 MdPENR=5

Example30:

Three coinsaretossed simultaneoudly. Consider the event

E 'three headsor threetails, F 'at least two heads and G 'at

most two heads. Of thepairs(E, F), (E, G) and (F, G), which

are independent? which are dependent?

The sample space of the experiment is given by

S={HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}

Clearly E={HHH,TTT}, F={HHH,HHT,HTH, THH}

and G={HHT,HTH, THH,HTT, THT, TTH, TTT}

Also, ENnF={HHH}, EnG={TTT},
FAG={HHT,HTH, THH}

Sol.

2 1 4 1
Therefore. P(E) = gZZ,P(F)Zgzi, P(G)=

|~

3

1 1
and  P(ENA=3.PENG=3 PFNG)=¢

e
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1 7 Sol. The procedure ends in first two tests if either both are
Also  PE)- P(F)_ZXE_S P(E) - P(G )_Z e faulty or both are good. Therefore the probability is
G F
77 =P(GNG)+P(Fn G P(]+ P()
ad  PE-PE=ExloL =RGNG)+PFNF)=PG)- PP -
2 8 16
Thus P(ENF)=P(E)-P(F) 21 11 1
PENG)#P(E)-P(G) 43 43 3
and P(FNG)=PF)-P(G)
Hence, theevents (E and F) areindependent, andtheevents  Eyample34:

(E and G) and (F and G) are dependent.

Example31:
A pair of fair diceisthrown. Find the probability that either
of the dice shows 2 if the sumis 6.

Sol.

Sol. The sample space of the experiment "throwing a pair of
fair dice" consistsof 36(=6 x 6) ordered pair (a, b), where
aand b can be any integersfrom 1 to 6. Let A be the event

"2 appears on either of thedice" and B bethe event "sum

A
is6". We want to find P(Ej . Note that

A=[(2,b)|1<b<6]U[(a2)|1<a<6]
andB=[(1,5),(2,4),(3,3),(4,2), (5, 1)]
Also,AnB=[(2,4), (4, 2)]

5 2
Therefore, P(B) = 36 and P(ANB)= 36

A5)-

Example32:
A jar contains 10 white balls and 6 blue balls, all are of
equa size. Two balls are drawn without replacement. Find
the probability that the second ball iswhiteif it is known
that the first iswhite.

P(ANB)
P(B)

2/36 _2
"5/3 5

Sol. Let E; betheevent" thefirst ball drawn iswhite" and E, Sol
be the event" the second ball drawn is white again. Then '
P(E,) = 1—0
E)= 16
since 10 out of 10 + 6 ballsare white. But, after oneball is
chosen, there remain 9 white balls and 6 blue balls.
Therefore the required probability is
10 9
(E;) P(ENE) 1615 9 3
E; P(Ey) 10 15 5
16
Example33:

There are four machines and it is known that exactly two
of themarefaulty. They aretested one by one, inarandom
order till both the faulty machines are identified. The
probability that only two tests are needed is

(A)1/3 (B) /6

©12 (D)v4

Anurncontains5 red and 5 black balls. A ball isdrawn at
random, its colour is noted and is returned to the urn.
Moreover, 2 additional ballsof the colour drawn areputin
the urn and then a ball is drawn at random. What is the
probability that the second ball is red?

Consider E; and E, be eventsthat red ball isdrawn infirst
draw and black ball isdrawn in first draw respectively.
Consider A be the event that ball drawn in second draw is
red. Thereare5red and 5 black ballsintheurn.

“LadpE)=>-1
10 2 MPEI= 15775

When 2 additional balls of red colour are put in the urn

thereare 7 red and 5 black ballsin the urn.

- P(AIE)) =712

When 2 additional balls of black colour are put in the urn

thereare 5 red and 7 black ballsin the urn.
P(A/E,)=5/12

Reqd. probability P(A) =P (E;) P(A/E)) +P(E,) P(AIE))

1 7 1 5 7 51
= SX—t X =—t——
2 12 2 12 24 24 2

= P(E)=

Example35:

A box contains three coins, one coin is fair, one coin is
two-headed, and one coin is weighted so that the
probability of head appearing is 1/3. A coin is selected at
random and tossed. Find the probability that (i) head (ii)
tail appears.

Let E;, E, and E; bethe events of selecting at random first
coin, second coin and third coin respectively.

P(E) =13, P(E;) =13 and P(E5)=1/3
Let Hand T be eventsof getting head and tail respectively.

F{EHJ ; {;—J ; - Firstcoinisfair)
(H) (T)

P(E—ZJ =1, PLE—Z =0

(v Second coin istwo-headed)
(i) P(gettinghead) =P (H)=P(E;H or E,H or EjH)
=P(E4H) +P(E,H) + P(EgH)

(H) (H) (H)
=P(E,) PLE—l | +PEy P(E—Z | +PEY PLE_3 )

111,111
=SxZ4IxltxZ==
323 33 18

e
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(i) P(gettingtail) =P (T)
=P(E,T or E;T)=P(E,T)+ P(E5T)

(T) (T)
=P(E,) PLE—J +P(Ey) PLE_J
11127

3 18

Example36:

Sol.

Q1

Q.2

Q3

Q4

A, B and C are three newspapers from a city. 25% of the
populationreadsA, 20% reads B, 15% reads C, 16% reads
both A and B, 10% reads both B and C, 8% reads both A
and C and 4% reads all the three. Find the percentage of
the population who read atleast one of A, B and C.

We are given that

25

P(B)— 20

100’

PO=—

P(A)= 100

16 10 8
P(AnB)= 100" ,PBNC)= 100" P(CﬁA)_ﬁ

4
andP(AmBmC)=ﬁ

We haveto find P(A U B U C). We can use the formula
P(AuUBuUC)=P(A)+P(B)+P(C)-P(AnB)-P(BNC)
-P(CNA)+P(ANBNC)

30
R(Z5+20+15 16-10-8+4)= 100

Thus 30% of the peopleread atleast one of the newspapers.

TRYITYOURSELF-1
If p and g are chosen randomly from the set
{1,2,3,4,5,6,7,8,9, 10} with replacement. Determinethe
probability that the roots of the equation x2 + px + =0
areredl.
(A)0.62 (B)0.32
(©)0.12 (D) 042
If from each of the 3 boxes containing 3 white and 1
black, 2 white and 2 black, 1 whiteand 3 black balls, one
ball isdrawn at random, then the probability that 2 white
and 1 black ball will bedrawnis:
(A) 13/32 (B)L4
(©)U32 (D) 3/16
7 white balls and 3 black balls are randomly placed in a
row. The probability that no two black balls are placed
adjacently egquals:
(A)1/2 (B)7/15
(C)2/15 (D)V3
There are 4 machines and it is known that exactly 2 of
them arefaulty. They aretested, one by one, inarandom
order till both the faulty machines are identified. Then
the probability that only 2 testes are needed is
(A)1/3 (B)L/6
©12 (D) V4

Q5

Q.6

Q.7

Q8

Q9

An urn contains 'm' white and 'n' black balls. A ball is
drawn at random and is put back into the urn along with
K additional balls of the same colour as that of the ball
drawn. A ball is again drawn at random. What is the
probability that the ball drawn now iswhite.

m m

(B)

- m+n m-n

m+n

©

If A and B are events such that P(A/B) = P(B/A), then

(A)AcBhbutA=B (B)A=B

(OANB=¢ (D) P(A)=P(B)

A box of oranges is inspected by examining three

randomly selected oranges drawn without replacement.

If al the three oranges are good, the box is approved for

sale, otherwise, it isregjected. Find the probability that a

box containing 15 oranges out of which 12 are good and

3 are bad oneswill be approved for sale.

Given that the events A and B are such that P(A) = 1/2,

P(AuB)=3/5andP(B) =p. Findpif they are (i) mutualy

exclusive (ii) independent.

In ahostel, 60% of the students read Hindi news paper,

40% read English news paper and 20% read both Hindi

and English news papers. A student isselected at random.

(@ Findthe probability that she reads neither Hindi nor
English news papers.

(b) If shereadsHindi news paper, find the probability

©

(D) None of these

that she reads English news paper.
If she reads English news paper, find the probability
that she reads Hindi news paper.
AN ER
@ A) ) (A)
4 B) (5) (A)
(7) 44/91 (8) (i) /10, (ii) 1/5
9 (@15, (b)1/3,(c) 12

(3 (B)
(©) (D)

BAYE'STHEOREM

If an event A can occur only with one of the n pairwise
mutually exclusive and exhaustiveevents B, B,, .... B, &
if the conditional probabilities of the event.

P(A/B,), P(A/B,) ....... P(A/B,)) areknown then,

P(Bi).P(A/B;)

P(B/A) =
D P(B)).P(A/B;)
i=1
Proof : The event A occurs with one of the 'n' mutually

exclusiveexhaustiveevents By, B,, B, ...... ,B
A=AB,;+AB,+ABg+...... +AB,

n
P(A)=P(AB,) +P(AB,) + ...... +P(AB,) = ) P (ABj)
i=1
Note: A = event what we have,
B, = event what we want,
B,, B, ..., B, arealternative events.

v
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P[Xi] TTPA)

(A

B,
Now, P(AB;) = P(A) - P[ ) =P®) P )

P(B;)- P[Q}

ZP(B)F{A}

P(B)P{A] P(B;)- P[A]

i P(AB;)
i1

Example37:

A bag A contains 2 white and 3 red balls and a bag B

contains4 whiteand 5red balls. Oneball isdrawnatrandom g

from one of the bags and it is found to be red. Find the
probability that it was drawn from the bag B.

Using Bayes’ theorem
P(E;).P(A/Ep)

P(E/A) =

60 30 18
_ 100 100 _ 100
“ 60 30 40 20 18 N 8

100100 100 7100 100" 100

18 18
_ 100 _
26
100

18 100

100 26

_18_9
T2 13

Example39:

Suppose agirl throwsadie. If shegetsa5 or 6, shetosses
a coin three times and notes the number of heads. If she
gets 1, 2, 3 or 4, shetosses a coin once and notes whether
ahead or tail isobtained. If she obtained exactly one head,
what is the probability that she threw 1, 2, 3 or 4 with the
die?

Consider E; and E, be the events that the girl gets 5 to 6
on throwing a die and 1, 2, 3, or 4 on throwing a die
respectively.

Sol. Let E; =Theevent of ball being drawn from bag A Consider A be the event that exactly one head appears on
E, = Theevent of ball being drawn from bag B the coin.
E = The event of ball being red s 1 4 2
Since, both the bagsareequallylikelyto be selected, === --_-=
P(E) 56-3 and P (E,) 56°3
P(E) =P (Ey) == and = 3 and P (E) _5 Now probability of getting exactly one head on tossing a
LElJ 5 L coin threetimes
- Reguired probability o P(A/E))=P(HTT)+P(THT)+P(TTH)
_ [lxlxlj+[1 1@{1@3 1,113
3 P(EZ)P[E] %xg s =222 7272 2°272)78"8 8_8
Pl=2|= Y =71 3 1 5 5 Probability of getting exactly on head on tossing a coi
P(El)PL—J+P(E2)PL£J 2*575%g once. P(A/E,)=1/2
B E2 By Bayes' theorem,
Example38: P(E,) P(A/E,)
Of the studentsin acollege, it isknownthat 60% residein P(Ex/A)= P(E;) P(A/E,)+P(E,) P(A/E,)
hostel and 40% are day scholars (not residing in hostel). 1 1 2 2
Previous year results report that 30% of al students who 2 1 1 1 1
reside in hostel attain A grade and 20% of day scholars 3 x > 3 3 3 1 24 8
attain A gradeinthei_r annual examination. At the end of "1 3 2 1 11 348 11 3’11 11
the year, one student is chosen at random from the college 3 X 3 + 3 X > 8 + 3 o4 m
and he has an A grade, what is the probability that the
student is a hostlier?
Sol. Consider E; and E, be the eventsthat a student residuein Example40:

hostel and a day scholar respectively. Consider A be the
event that a student attain A grade.

60 40
. P(E) =60%= = and P (Ep) =40%= 7

00

30
=30% = —
Also, P(A/E;) =30% 100

20
=20%=
and P (A/E,) = 20%= -

Sol.

A letter isto comefrom either LONDON or CLIFTON. The

postal mark on theletter legibly shows consecutive letters

"ON". The probability that the letter has come from

LONDON s

(A)12/17

(C) 517

Let the events be defined as
E, : Letter coming from LONDON
E, : Letter coming from CLIFTON
E3 : Two consecutive |etters ON.

(B) 13/17
(D) 4/17
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Theword LONDON contains 5 typesof consecutiveletters
(LO, ON, ND, DO, ON) of which therearetwo ON's. The
word CLIFTON contains 6 types of consecutive letters
(CL, LI, IF, FT, TO, ON) of whichthereisone"ON". Now

1 E;) 2 (E\ 1
P(E)=7 =PE :P—?’ 3=z
(Ep (Ep) LJ5 LEZ 5
By Bayes theorem
1.2
o[E)___ 275 12
& T2 11w
2"572%6

Example4l:

Sol.

P(B,1E)=

In afactory which manufactures bolts, machinesA, B and
C manufacture respectively 25%, 35% and 40% of the bolts.
Of their outputs, 5, 4 and 2 percent are respectively
defective bolt. A boltsisdrawn at random from the product
and is found to be defective. What is the probability that
it is manufactured by the machine B?
LeteventsB, B,, B; bethefollowing

B, : the bolt is manufactured by machine A

B, : the bolt is manufactured by machine B

B, : the bolt is manufactured by machine C
Clearly, B4, B,, By aremutually exclusive and exhaustive
events and hence, they represent a partition of the sample
space. Let the event E be 'the bolt is defective'.
The event E occurs with B, or with B, or with B; . Given
that, P(B,) =25%=0.25, P(B,) =0.35 and P (B3) = 0.40
Again P(E | B,) = Probability that the bolt drawnisdefective
giventhat it is manufactured by machine A =5%=0.05
Similarly, P(E|B,) =0.04, P(E|B3)=0.02
Hence, by Bayes Theorem, we have

P(B;) P(E|B3)
P(By) P(E|By)+P(B2) P(E|By) +P(B3) P(E|Bj3)

~ 0.35x 0.04
"~ 0.25x 0.05x 0.35x 0.04 + 0.40 x 0.02

00140 28
©0.0345 69

BOOLE'SINEQUALITY

For any two events A and B
P(AUB)=P(A)+P(B)-P (ANB)
P(AUB)< P(A)+P(B) {- P(AnB)> 0)}

For any three eventsA, B, C
P(A UBUC)<P(A)+ P(B) +P(C)

In general for any neventsA,, A,,
P(A; UA,U ...UA) < P(A, DHPAY ot PA)

Example4?2:

1 2
If two events such that P (A) = 3 and P (B) = 3 then
provethat P(A U B) > 2/3.

Sol. P(AuB)=P(A)+P(B)-P (AB) and clearly P(AB) < 1/3

Hence, P(A U B) > P(B) = P(A UB) > 2/3

GEOMETRICALAPPLICATIONS

@)

(if)

Thefollowing statementsare axiomatic :

If apoint istaken at random on agiven straight line segment
AB, the chance that it fails on a particular segment PQ of
theline segment isPQ/AB i.e.

favourable length
total length

If apoint istaken at random on the area S which includes
an area o, the chance that the point fallson ¢ is/S.

probability =

favourable area

€ total area

NOTE

*

The sample space of some random experiments have
infinite sample points, and hence the events also have
infinite sample pointsin favour of their occurrence.

In some cases the probability is calculated by relating the
sample space or the sets representing the events, with
lengths or areas of geometrical figures etc.

Example43:

Sal.

If abe chosen at random in the interval [0, 5], show that
the probability that the equation 4x2 + 4ax + (a+2) =0, to
havereal rootsis 3/5.
Equation 4x2 + 4ax + (a+ 2) = O will have equal roots, if its
discriminant 16a2—16 (a+2) >0
ie a-a-2>0or (a-2)(a+1)>0
~ax2ora<-1

[ | | | 1
-2 -1 0o 1 2 3 4 5
Butintheinterval [0,5], a>2=a«c [2,5]

. length of interval [25] _ 3
- probability = | o i of interval [0,5] 5

Example44:

Sol.

A lineis divided at random into three parts. What is the
probability that they form the sides of atriangle ?
LetAP=x,BQ=yandAB =a

Since the sum of two sides of atriangleis greater than the

a a
third side, AP must be less than E i.e x< E

- a a a .
S|m|IarIy,y<Eand a—(x+y)<Eor x+y>§ ...... 0]

A P Q B
For all possible cases of dividing the line,
O< x<aO<y<aandx+y<a

v
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X
¢} R X

Condition (ii) corresponds to the triangular region OXY
and condition (i) correspondsto thetriangular region PQR.

2603
_Areaof APQR _212/12/ 1
Areaof AOXY %(a) @ 4

Example45:
A pointistakeninsideacircleof radiusfind the probability
that the point is closer to the centre as a circumference.

Sol. n(s)=nr?

vw=(3)

Example46:
A point is selected random inside a equilateral triangle
whose length of side is 3. Find the probability that its
distance from any corner is greater than 1.

r%0
Sol. Areaof sector:T
J3
nE=—-9
9=-,
J3 11 =
n(A)—T-Q—S 2 '3
ﬁ.g_ﬁ
_ 4 2 _ 2n
. PA) = =1-
B, ok
4

MATHEMATICAL EXPECTATION (PRACTICAL USEOF
PROBABILITY INDAY TO DAY LIFE):
It is worthwhile indicating that if 'P’ represents a person’s
chance of success in any venture and 'M ‘the sum of
money which he will receive in case of success, then the
sum of money denoted by 'P-M" iscalled hisexpectation.

Example47:

Sol.

Two players of equal skill A and B are playing a game.
They leave off playing (due to some force majeure
conditions) when A wants 3 points and B wants 2 to win.
If the prizemoney isRs.16000/-. How cantherefereedivide
themoney in afair way.

Since, A winsif he scores 3 points before B scores 2.
Probability of A's scoring a point = Probability of B's
scoring at point = 1/2

Hence, required probability that A succeeds

111 1111 1111 11
_._._+_._._._+_._._._+_.
222 2222 2222 2

115
22 16

RN

Probability that B eed —1—3——1
robability succeeds = 1-7 - =7~

5
A'sexpectation= 6 x 16000 =5000

11
B'sexpectation= 6 x 16000 = 11000

COINCIDENCETESTIMONY

If p; and p, are the probabilities of speaking the truth of
two independent witnesses A and B who give the same
statement.

P (their combined statement istrue)

P1P2
P1 P2+ (1= py) 1-py2)
where H; means both speaks the truth and H, means both
speaks false.
Inthiscaseit has been assumed that we have no knowledge
of the event except the statement made by A and B.
However if p is the probability of the happening of the
event before their statement then
P (their combined statement istrue)

=P(H, /H;UH,) =

_ PP P2
PPy P2 +(@-p) @—p) (1-p2)

Here it has been assumed that the statement given by all
the independent witnesses can be given in two ways
only, so that if all the witnessestell falsehoods they agree
in telling the same fal sehood.
If this is not the case and c is the chance of their
coincidence testimony then the
Probability that the statement istrue =P p; p,
Probability that the statement isfalse

=(1-p).c(1-py) (1-py)
However chance of coincidence testimony istaken only if
the joint statement is not contradicted by any witness.

Example48:

A speaksthetruth 3 out of 4 times, and B 5 out of 6 times.
What isthe probability that they will contradict each other
in stating the same fact.

e
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Sol. P(A)=, 2, . P(B)= ¢

5

3151 8 1
P(contradict) = Z-E+E-Z 24 3

Example49:
A speaks truth 3 times out of 4, and B 7 times out of 10.

Sol.

They both assert that a white ball has been drawn from a
bag containing 6 balls of different colours; find the

probability of the truth of their assertion.
P(A) =3/4; P(B)=7/10
There are 2 hypothesis

(i) Their coincidencetestimony istrue (ii)itisfalse
H:white ball isactually drawn & both speaksthetruth

137

P(Hy)= 6 410

H, : (white has not been withdrawn) and (their
statement coincides) and they both speaks false

e Syl 3
(Hp)= 6 55 4 10
Let E : their assertion istrue
( \ 137
H =2t
PE) kH 1 J: 6 410
1V H; 13.13[&).1_3
6 410 6\25/ 410

A) P(H —E.E_FE.]__{_E.E—E
() ()'32 37 33 18
11
(B) P[Aj P(AﬂB) ﬂ_i
H P(H) 1 1
18
opmetllo 2 7
© ()'32 3 33 18
1-P(H TR
or H=1"15"1s
12
C) P(CNT) 33 4
o o(g)-2e5n-22-¢
T P(T) 77
18

Example51:
L et the contents of the two boxes A and B with respect to
number of R and W marblesisas given below:

Bag | R | W
A |3]|2
B |[2]|5
35
3 A bag is selected at random; a marble is drawn and put

into the other box; then amarbleisdrawn from the second
box. Find the probability the both marbles drawn the of
same colour.

PROBABILITIESTHROUGH STATISTICAL (STOCHASTIC)
TREEDIAGRAM
Example50:

Sol.

A : box containsthree coinsA, B and C

A :Normal coin; B : Double Headed (DH) coin;

C: aweighted coinso that P (H) = 1/3
A coin israndomly selected & tossed
(A) Find the probability that head appears.

(B) If head appear find the probability that itisanormal SOl (_gart ]

coinP (A/H)
(© Find the probability that tail appears.

3g - R

i
W

(D) If tail appears, find the probability that it isaweighted

coinP(CIT)
1/2 T
AQ
13 (N.C) H
Sart 13 B 1 > H
(D.H)
13 23~ T
C
1/3
W.C
(WC) Y

[4
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PROBABILITY REGARDINGNLETTERSAND THEIR
ENVELOPES

If n letters corresponding to n envel opes are placed in the
envelopes at random, then

1
Probability that all letters are in right envelopes = P

Probability that all |etters are not in right envelopes

1
=1- —
n!
Probability that no lettersisin right envelopes
1 1
2| 3| T =" Tl

Probability that exactly r lettersare in right envelopes

Example52:

Sol.

There are four letters and four envelopes, the letters are
placed into the envelopes at random, find the probability
that all letters are placed in the wrong envel opes.

We know from the above given formula that probability
that no letter is in right envelope out of n letters and n

1
envelopes is given by [— g T e D" F}
Sinceall 4 lettersareto be placed in wrong envel opesthen

_ N 1 1.1 11 1 3
required probability = §—§+4I

PROBABILITY DISTRIBUTION

+
2 6 24 8

A probability distribution spells out how atotal probability
of 1isdistributed over several valuesof arandom variable.
The probability distribution of arandom variable X isthe
system of numbers

X 1 X X X,

PX): p1 Py Pn

n
where P >0, > p=Li=12...n
i=n
Thereal numbersxy, X,,..., X,, arethe possible values of the
randomvariableX and p; (i = 1,2,..., n) isthe probability of
therandomvariable X taking thevaluex; i.e., P(X = x;) = p;

Mean of arandomvariable:

Mean is a measure of location or central tendency in the
sense that it roughly locates a middle or average value of
therandom variable.

The mean of a random variable X is also called the
expectation of X, denoted by E(X).

n
Thus, E(X)=p= Z XiPi =x;p; +Xop, +
1=n

Varianceof arandomvariable:

Thevariance isameasure of the spread or scatter in data.
Let X be a random variable whose possible values X,
Xg,.+.,X, OCCUr With probabilities p (X;), P(X5),..., P(X,)
respectively.

Let u=E (X) bethemean of X. Thevarianceof X, denoted
by Var (X) or 6,2 isdefined as

o =Var(X)=> (x; —u)?p (x;)

i=n

or equivaently, cx E (X —p)?

Sandar d deviation: The non-negative number

=Var(X) \/Z(x —w)2p(x;) iscaledthe

I=n

standard deviation of the random variable X.
Another formulato find the variance of arandom variable.
We know that,

Var(X) =Y (x ~)?p(x;) = (<7 + 1 - 2ux;) p(x;)
i=1 i=1

n

= D xPp(x) + Y wZp(x;) — Y. 2ux;p(x;)

i=1 i=1 i=1

= > x2p(xi) + 12y p(x) - 21> x;p(x;)

i=1 i=1 i=1

= ix?p(xi)wz—ZuZ{snceip(xi)—1andu—ixip(xi)}
i=1

i=1 i=1
&2 2
= 2 X p(X)—p
i-1
\2

(n
or Var(X) = Zx p(x;) — LZ X2p(x; )J

i=1

or Var(X) = E(X?)—[E(X)]? where E(X?) = Zn:xizp(xi)

i=1

Example53:

Sol.

A class has 15 studentswhose ages are 14, 17, 15, 14, 21,
17,19, 20, 16, 18, 20, 17, 16, 19 and 20 years. Onestudent is
selected in such a manner that each has the same chance
of being chosen and the age X of the selected student is
recorded. What is the probability distribution of the
random variable X? Find mean, variance & standard
deviation of X.

Heretotal students= 15

The ages of students in ascending order are :
14,14,15,16,16,17,17,17,18, 19, 19, 20, 20, 20, 21
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2 1 2 10
- C 10-9-8 6
Now, P(X =14)= P(X 15)= P(X 16)= — _ 3 _ 0
1 2
P(X=17)= 15 5 P(X= 18)—— P(X—lg)—E 2C1><10C2 9
At x=1, P(1)= 12 = on
PX=20)=—==; P(X=21)= = X @ %
(X=20)=z=¢ (X=21)= 72
, e 2c,%¢, 106 1
Thus the required probability distribution is At x=2, P(2) = 2 _ =
X: 14 15 16 17 18 19 20 21 ' 12(:3 121110 22
PO): 2 1 21 1 2 1 1
15 15 155 15 15 5 15 Xi P P Xi
Now, X% P P PP 0 6 0
“ 2 8 3 1
5 15 15 1 9 S
1 22 22
15 15 1 15 5 1 2
22 22
2 32 512
16 R —_ _
15 15 15 1 1
- 1w o2 L
5 5 5 2 9
=0+ —+—
s L 18 3 L0 R
15 15 15 13 1 15
o= Y od = 5"
0 2 B 2 T T2 4w
15 15 15
1 BINOMIAL DISTRIBUTION FORREPEATEDTRIALS
0 = 4 D Binomal experiment :
5 1. Thesameexperiment isrepeated several times.
1 21 441 2. Thereare only two possible outcomes, success or failure.
2 — — = 3. Therepeated trials are independent so that the probability
15 15 15 . .
of each outcome remains the same for each trial.
263 4683 Binomial probability : Let an experiment has n-
1 15 15 independent trials, and each of the trial has two possible
outcomes (i) success (ii) failure
Mean, (1) =3 piX; = 263 -1753 If probability of getting success, P(S) = p and probability
15 getting failure, P(F)=q suchthatp+q=1.
asses) = N r qn—-r
Variance (c?) = ¥ p;x? — (2 piX;)? Then, Pr successes) = C, p g

B 4683_[ @)2 4683 69169

15 \15 15 225

_ 70245-69169 1076
B 225 - 225

Standard deviation= /v ariance = \/4.78 =2.19

=4.78

Example54:
Two bad eggs are accidently mixed with 10 good eggs 3
eggs are drawn simultaneoudy from the basket. Find the
mean and variance of the number of bad eggs drawn.

Proof : Consider the compound event where r successes
are in succession and (n —r) failures are in succession.

=P(S).P(S)......P(S) P(F).P(F).....P(F) =P . g™

r times (n—r)times

But these rsuccesses and (n—r) failures can be arranged
n!

S _

n (n—n)! C, ways and in each arrangement the

probability will be p'. g""
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Hencetotal pr.=P(r)="C p"g™" ... @
Recurrencerelation

p(r+1)= nCr+1 pr+1 ) qn—r—l

P(r+1) "Ciyp_n-r p

P(r) "C, q r+ll-p
n-r p
-—— " P(r
P(r+1)=""/ Ip (0 I )

Equation (2) isused for compl etely the probabilities of
PQ); P(@);P@A);...... etc. once P (0) is determined.
Note:

* The mean the variance and the standard deviation of

binomial distribution are np, npg, /npq .

Example55:

Find the probability of getting exactly 7 headsin 8 tosses
of afair coin.

The probability of success, getting ahead in asingletoss,
is1/2, so the probability of failure, getting atail, is 1/2.

Sol.

P (7 headsin 8 tosses) = (?)(2)7 (12)1 -8 (12)8 _ 3125

Example56:

The advertising agency that handles the Diet Supercola
account believes that 40% of all consumers prefer this
product over its competitors. Suppose a random sample
of 6 people is chosen. Assume that all responses are
independent of each other. Find the probability of the
following. (a) Exactly 4 of the 6 people prefer Diet Supercola.
(b) None of the 6 people prefers Diet Supercola.

(@ We can think of the 6 responses as 6 independent
trials. A success occursif aperson prefers Diet Supercola.
Then thisisabinomial experiment with

p = P (success) = P(prefer Diet Supercola) = .4.

The sampleis made up of 6 people, son=6.

To find the probability that exactly 4 people prefer this
drink, welet x = 4 and use the result in the box.

Sol.

P(exatly &)= (3] (4)*1--4° - 15(4)" (6

= 15(.0256)(.36) = .13824
(b) Letx=0

P (exactly 0) = (8) (4°(1-.4° = 1(1)(6)6 ~ 0.0467

Example57:

A pair of dice is thrown 6 times, getting a doublet is g,

considered a success. Compute the probability of
(i) no success

(i) exactly one success

(iii) at least one success

(iv) at most one success

Sol. Total sample spacesare =36

In which six doublets then
_3_1 _ 1.5
P"%7 6 977676

() Nosuccessforr=0

vo-e(g) (3 (3
(i) Exactly onesuccessforr=1
o= (3 (5 -5

For at least onesuccessforr=1, 2, 3,4,5, 6.

g‘aqpr«f"r = 6C1@ @5
SN LN E e )
oo (3 el ()

For at most one successforr =0, 1

6 6
>ec (8 (F o2 (Y + a2
= '\e/\e/ T g \e 6/\6

Example58:

Themean and variance of abinomial distributionare4 and
3 respectively. Find the probability of getting exactly six
successes in this distribution.

Let nand p be the parameters of the binomial variate.
Then, np=4,and npq=3

(i)

(iv)

Sol.

npg 3
= g= n_p:Z = p:]__q:]__

Slw
N

1
L np=4=nx 2 =4=>n=16

So, required probability

ey (7 el ()
= 6l |, 6l |,
4/ \4 4) \4
Example59:

A pair of dice is thrown 5 times if getting a doublet is
considered as a success then find the mean & variance of
the successes.

Here,n=5 and favourablesamplespaceare(1, 1), (2, 2),
(3.3).(4.4).(55),(6,6)

s p=16 and q=5/6

Mean= p=np=>5/6

Variance = 62 = npq = 25/36

g
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Example60: Q.2 Therearethree coins. Oneis atwo headed coin (having
Thereare 5% defectiveitemsinalarge bulk of items. What head on both faces), another is a biased coin that comes
isthe probability that asampleof 10itemswill include not up heads 75% of the time and third is an unbiased coin.
more than one defective item? One of thethree coinsis chosen at random and tossed, it
Sol. Let p be the probability of success. shows heads, what is the probability that it was the two
in?
Thenp=5%=i=iandq=1—i=E n=10 neaded cam
100 20 20 20° Q.3 Afactory hastwo machinesA and B. Past record shows
The probability of getting r successesis given by that machine A produced 60% of theitems of output and
ESLEPN machine derogcl;c;d 40% r?f the itemds Further, dZ% e(:;‘ tge
_h_lo~ (L2 1 _ items produc y machine A and 1% produc Y
P(X=n=""C [20) '[20) wherer=0,1,2, ..., 10 machine B were defective. All the items are put into one
P(X<1) =P(X=0)+P(X=1) stockpile and then one item is chosen at random from
thisand isfound to be defective. What is the probability
10 [19]10 [ 1 ]O 10 [19]9 [ 1 ]1 that it was produced by machine B?
= CO —_— J—] + C_l — | —
20 20 20 20 Q.4 A manufacturer hasthree machine operatorsA, B and C.
10 9 Thefirst operator A produces 1% defectiveitems, where
=1x (1_9) x1+10x [Ej _i as the other two operators B and C produce 5% and 7%
20 20/ 20 defective items respectively. A is on the job for 50% of
10 9 thetime, B ison the job for 30% of thetimeand Cison
_ (g] (E+ 1_0) _ [E) L thejob for 20% of thetime. A defectiveitemisproduced,
20 20 20 20 20 what is the probability that it was produced by A?
Q.5 Probability that A speakstruthis4/5 . A coinistossed. A
Example6l: reports that a head appears. The probability that actually
The probability that a student is not a swimmer is 1/5. there was head is —
Then the probability that out of five students, four are (A) 4/5 (B)1/2
swimmers is — () 1/5 (D) 2/5
5. (4)4 1 [4)4 1 Q.6 A random variable X has the following probability
(A) "“alg) 5 ®lg) 5 distribution:
4 X |0l12|2|3|4(5]| 6 7
5. 1(4
© "G g-(gj (D) Noneof these PX) |0k |2k |2k |3k [ K2 | 262 | 7k2 +k
Sol. (A). If p be the probability of success. Determine: (i) k (i) P(X <3)
Thenp= 1_} = 4 and q= 1 n=5 Q.7 Two dice are thrown simultaneously. If X denotes the
5 5 5 number of sixes, find the expectation of X.
The probability of getting r successes is given by _ o ) . _
Q.8 A pair of diceisthrown 4 times. If getting adoublet is
5 A" (1) considered a success, find the probability of two
PX=n="C [gj : (gj successes.
wherer=0,1,2, ....... 5 Q.9 In abox containing 100 bulbs, 10 are defective. The
4 1 4 probability that out of a sample of 5 bulbs, none is
P(X=4)="°C, [ﬂj (1) =5¢c, (fj 1 defective is—
5 5 5 5 (A) 101 (B) (1/2)5
(C) (9/10)° (D) 9/10
TRY ITYOURSELF-2
Q.1 In answering a question on a multiple choice test, a ANSWERS
student either knows the answer or guesses. Consider 3/ (H) 1213 (2)4/9 3 1_/4 -
4 be the probability that he knows the answer and 1/4 be (4) 534 () (A) (6) ()1/10, (ii) J10
the probability that he guesses. Assuming that a student 7 13 (8) 25/216 9 (©)

who guessesat the answer will be correct with probability
1/4. What is the probability that the student knows the
answer given that he answered it correctly?

v
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IMPORTANT POINTS l

Probability of an event: For a finite sample space with
equally likely outcomes Probability of an event

n(A)
(A) = S where n (A) = number of elements in the

set A, n (S) = number of elementsinthe set S.
f A and B are any two events, then
P(AorB) =P (A)+P(B)-P(Aand B) equivalently,
P(A UB)=P(A)+P(B)-P(ANB)
If A and B are mutually exclusive, then
P(A or B) =P(A) + P(B).
If Alis any event, then P (not A) =1 - P(A)
The conditional probability of an event E, given the
occurrence of the event F is given by

P(EnF)
=————,PF =0
PEIP="pp (F)
Theorem of total probability : Let {E;, E,, ..,.E,) bea
partition of a sample space and suppose that each of E,,
E,, ..., E, has nonzero probability. Let A be any event
associated with S, then
P(A)=P(E)) P(A|E))+P(E) P(A|E))
+..+P(E)P(A|E)

Bayes theoremIf E;, E,, ..., E,, areeventswhich constitute
apartitionof samplespace S, i.e. E, E,, ..., E,arepairwise
digointandE1 U E,u... U E,, = Sand A beany event with
nonzero probability, then

P(E) P(A|E;)
2 P(E)) P(A|E))

=1

P(E|A)=

Let X be arandom variable whose possible values
X1, Xo, X3, ..., X, OCCUr With probabilities p;, po, Pg, .- Py,
respectively. The mean of X, denoted by |, is the number

n
inpi
i=1

The mean of a random variable X is also called the
expectation of X, denoted by E (X).

Trialsof arandom experiment are called Bernoulli trials, if
they satisfy the following conditions :

(8) There should be afinite number of trials. (b) Thetrials
should be independent. (¢) Each trial has exactly two
outcomes : success or failure. (d) The probability of
success remains the same in each trial.

For Binomial distribution B (n, p), P (X =x) ="C, " p*,
x=0,1,..,n (q=1-p)

Let A and B be two events, then P(A) + P(A) =1
P(A+B)=1- (AB)

P(AB)

P(AB) = 5

P(A +B) =P(AB) + P(A B) + P(A B)

A cB = P(A) <P(B)

P(AB) =P(B) —P (AB)

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

P(Exactly oneevent) =P (A B) +P(A B)

=P(A) +P(B) - 2P(AB)
=P(A+B)-P(AB)

P(neither AnorB)=P (A B) =1-P (A+B)

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

Number of exhaustive cases of tossing n coins
simultaneously (or of tossing acoin n times) = 2"
Number of exhaustive cases of throwing n dice
simultaneously (or throwing one dice n times) = 6"
Playing Cards:

Total Cards: 52(26 red. 26 black)

Four suits: Heart, Diamond, Spade, Club - 13 cards each

Court Cards: 12 (4 kings, 4 queens, 4 jacks)

Honour Cards: 16 (4 aces, 4 kings, 4 queens, 4 jacks)
Expectation : If therearen possibilitiesA4, A, ........ A in
an experiment having the probabilities p;, p,,
respectively. If valueM, M, ........ M, are associated with
the respective possibility. Then the expected value of the

n
experiment isgiven by Z P -M;
r=1

ADDITIONAL EXAMPLES

Examplel:

Sol.

A bag contains 5 brown and 4 white socks. A man pulls
out 2 socks. Then find the probability that they are of the
same colour.

Let A = event of two socks being brown.

B = event of two socks being white.

ThenP(A G _54_5 P(B G _43_3
NPA)= 5, a8 18" "® =9, Tos 18

Now since A and B are mutually exclusive events,
so required probability

5 3 4
=P(A+B)=P(A)+P(B)= E+E:§

Example2:

Sol.

Two dice are thrown together. Find the probability that
atleast onewill show itsdigit greater than 3.

Total exhaustive cases = 62 = 36

Out of these cases following 9 pairs are not favourable
1.1).(1.2),(13).,21), (22, (23.31.32.633

3

9
. i ility=1—— ==
.. Required probability % 2

E
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Example3:

Sol.

Four personsare selected at random out of 3 men, 2 women
and 4 children. Find the probability that there are exactly 2
children in the selection.

Total number of waysin which 4 persons can be selected
out of 3+ 2+ 4 =9 persons=9C, = 126.

Number of waysinwhich aselection of 4 contains exactly
2 children =4C, x 5C, = 60.

60 10
. Required probability = 6= 71

Example4:

Sol.

The probability that an anti aircraft gun can hit an enemy
plane at thefirst, second and third shot are 0.6, 0.7 and 0.1
respectively. Find the probability that the gun hits the
plane.

L et theeventsof hitting the enemy plane at thefirst, second
and third shot are respectively A, B and C. Then as given
P(A)=0.6,P(B)=0.7,P(C)=0.1

Since eventsA, B, C are independent, so

Required probability

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

=1-(1-0.6)(1-0.7) (1-0.1)
=1-(0.4) (0.3) (0.9) = 1-0.108 = 0.892

Example5:

Sol.

A purse contains 4 copper and 3 silver coins and another

purse contains 6 copper and 2 silver coins. One coin is

drawn from any one of these two purses. Find the prob-

ability that it isacopper coin.

Let A = event of selecting first purse

B = event of selecting second purse

C = event of drawing a copper coin fromfirst purse

D = event of drawing a copper coin from second purse

Then given event has two disjoint cases : AC and BD.

.. Reqd. probability =P (AC+ BD)
=P(AC)+P(BD)=P(A)P(C)+P(B)P(D)

Example6:

Sol.

A box contains3whiteand 2 red balls. If first drawing ball
is not replaced then find the probability that the second
drawing ball will bered.
Let A = theevent that drawing ball is white

B =theevent that drawing ball isred
There are two mutually exclusive cases of the required
event: WR and RR

Now, P(WR):p(W)p[%] zg. _

R 21
S

Reqd. probability = P(WR + RR)

=P(WR) +P(RR)= —+ = = > —

Example7:

Two numbers are selected at random from 40 consecutive
natural numbers. Find the probability that the sum of the
selected numbersis odd.

Total number of selection of 2 numbers from 40 natural
numbers = 40C,

Now, since the sum of two natural numbersisodd if one of
them is even and the other is odd. Also among 40
consecutive natural numbers 20 are even and 20 are odd.
Hence number of ways of selection of one even and one
odd number = 20C, x 20C;

Sal.

20 20
- Reqd. probability = — 22 _ 20x20x2_ 20
- Reqd. probability = =400 = T0539 39

Example8:
It has been found that isA and B play agame 12 times, A
wins 6 times, B wins4 times and they draw twice. A and B
take part in a series of 3 games. Find the probability that
they will win alternately.

Klo

Sol. The probability of Awinninginagame=P(A) =

1
2
- Lo 4 1
The probability of B winninginagame=P (B) = 03
.. Reqd. probability =P(AnBNA)+P(BNANB)
=P(A).P(B).P(A) + P(B).P(A).P(B)
111 111 5

= —e— .= + _____
232

Example9:

A coinistossed 7 times. Each time aman calls head. Find
the probability that he wins the toss on more occasions.
The man hasto win at least 4 times.

4 3 5 2

1 1 1 1

. Reqd. probability=7C4[Ej (E) +7c5[£] [EJ
6 7

+ 706 [5 .%4— 7C7 [%)

1 64 1
— (7 7 7 7 - _=

Sol.

Example10:
If afair coinistossed 15 times, what is the probability of
getting head as many timesin thefirst ten throwsasin the
last five ?

. Inthelast fivethrowsthere canbe0, 1, 2, 3, 4 or 5 heads
and the same should be the case in the first ten throws.
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Hence the favourable number of cases.
SCO 10C0 + 5C1 1OC + 5C2 1OC + SC3 lOC3
+5C, 19C, +5C; 19C;
=1+50+450+ 1200+ 1050 + 252 = 3003
And the total number of ways n = 215 = 32768
m 3003

Hence the required probability = - =768

Examplell:

Sol.

Two friendsAshok and Baldev have equal number of sons.
There are 3 tickets for a cricket match which are to be
distributed among the sons. The probability that 2 tickets
go to the sons of the one and one ticket go to the sons of
the other is 6/7. Find how many sons each of the two
friends have.

Let each of them have n sons each. Hence we have to
distribute 3 ticketsamongst the sons of Ashok and Baldev,
in such a manner that one ticket goes to the sons of one
and two tickets to the sons of other.
1toAshok'ssonsand 2 to Baldev's son + 2 to Ashok's son
and 1 to Baldev's son = Total number of ways of
distributing the ticket as per directions.
nC,."C,+"C,."C;=2."C,."C,=m

Butinall 3ticketsareto bedistributed amongst 2n sons of
both. Hence total number of waysis 2r‘C3 =n

m 6
Hence required probability = o7 given

, 'C"C 6 n(n-y 2n(2n-1)(2n-2)
" on -5 . .n=3.
C; 7 2 6
Cancel n (n - 1) from both sides
or Tn=4(2n-1)orn=4

Example12:

Sol.

If the integers m and n are chosen at random between 1
and 100, then find the probability that a number of the
form 7M+7"isdivisible by 5.
72=149,7*=49x49=2401 .. 75,75, 7% al end with 9
78,712, 718 dll end with 1
Now 7™M+ 7" will be divisible by 5 if one endswith 9 and
other ends with 1 so that the sum has 0 in the end.
mcanbe2, 6,10, 14, .......... 98(25)
ncanbe4, 8,12, 16,........... 100(25)

2x25x25 1

But m and n can interchange p=m—§

Example13:

Two sets of candidates are competing for the positions on
the board of directors of acompany. The probabilitiesthat
thefirst and second setswill win are 0.6 and 0.4 respectively.
If the first set wins the probability of introducing a new
product is 0.8 and the corresponding probability if the
second set wins is 0.3. What is the probability that the
new product will be introduced ?

Sol.

Let P(A,) = probability that thefirst set wins= 0.6
P (A,) = probability that the second set wins = 0.4
P (B) = probability that a new product isintroduced
- PB)=P(BnA)+P(BNA)
=P(A)P(B|A)+P(A,).P(BI|A,)
Now as per hypothesis
P(B|A})=08P(B|A,)=03
Hencefrom(1),P(B)=0.6x0.8+0.4x0.3=0.60

......... Q)

Examplel4:

Sol.

There is 30% chance that it rains on any particular day.
What isthe probability that there is at least one rainy day
within aperiod of 7 days ? Given that thereis at |east one
rainy day, what isthe probability that there are at |east two
rainy days?

3 7
p() =150 p(T) 0
The probability of at least onerainy day in 7 days

7
7
(3
P(A) 10
Now the probability that at least two rainy daysin 7 days

o) ol )

P(BNA) :1_[170]7_ 701[%] (196

P(B/A)= oA) 1_(7]7
10

Example15:

Sol.

Five cards are drawn successively with replacement from
awell-shuffled deck of 52 cards. What is the probability
that (i) all the five cards are spades?

(i) only 3 cards are spades?

(iii) none is a spade?

Let p be the probability of success.

Th Bl d —1—£—§ =5
N PE Ty AT T
The probability of getting r successes is given by

3 5r r
P(X:r):5Cr[—j (—j wherer=0,1,2, ........ .5

2) 1
0 5

, s (301 11

e 3 g

O PX=5="%s{7) 13) =" 1022 " 1004
2 3

) s (32 (1 9 1 45

_3=5C [_j [_j _10x 2,14

W) PX=3="%3(3) {3 “16 64 512

5 [1j° 243 243
=] =1lx——x1l=——
4 024"~ 1024

J

Mlw

(i) P(X=0)= >Co [

o
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Example16:
A bag consists of 10 balls each marked with one of the
digits 0 to 9. If four balls are drawn successively with
replacement from the bag, what isthe probability that none
ismarked with the digit 0?
Let p be the probability of success.

9 - 4
10 10'"7
The probability of getting r successes is given by

Sol.

1
Thenp——andq 1-

9 4—r r
10] [E) wherer=0,1,2,3,4

4 0 4 4
‘olgg) 1) =2+(5) (5]
10 10 10 10
Examplel7:

It isknown that 10% of certain articles manufactured are
defective. What isthe probability that in arandom sample
of 12 such articles, 9 are defective?
Let p be the probability of success.

P(X=r="C (

P(X=0)=

Sol.

10
04 = :1——:—
Thep=10%= 100" 10 and q 10 10’

The probability of getting r successes is given by

n=12

9 12— r
P(x=n="cC, (10) '(Ej ,wherer=0,1,2,....... 12

3 9
“es(5) (i) -
10 10
Example18:

In ahurdlerace, aman hasto clear 9 hurdles. Probability
that he clears a hurdle 2/3 and the probability that he
knocksdown the hurdleis 1/3. Find the probability that he
knocks down fewer than 2 hurdles.
For probability that he knocks down fewer than two hurdles
for r=0,1;where p=1/3,q=2/3

Il CRCCIC]

Example19:
A drunkard takes a step forward or backward. The
probability that he takes a step forward is 0.4. Find the
probability that at the end of 11 steps heis one step away
from the starting point.
At theend of 11 steps heis one step away from the starting
point by two ways
(i) Man hastaken 6 stepsforward and 5 steps backward
(i) Man has taken 6 steps backward and 6 steps forward
Here, p = probability of forward =2/5
g = probability of backward = 3/5

MO

O

P(X=9)= o)L

Sol.

Sol.

26 5 25 6
=2 (352

Example20:
There are two bags. The first bag contains 5 white and 3
black balls and the second bag contains 3 white and 5
black balls. Two balls are drawn at random from the first
bag and are put into the second bag, without noting their
colours. Then two balls are drawn from the second bag.
Find the probability that the balls drawn are white and

black.
Sol. 5 Wwhite 3White
3Black 5Black
Bag-| Bag-II

Let E,, E, and E5 bethe events of transferring 2 white, 1
whiteand 1 black, 2 black ballsrespectively fromthefirst
bag to the second bag.

P(E _ G 15

( l)'8(;2_28_14
°Cx %C, _5x3_15 3c 3
PEI=""8c 28 28 PEI= c, 28

L et A be the event of drawing onewhite and one black ball
from the second bag.
P(A)=P(E;A or E,A or EZA)

=P(E,A) + P(E,A) + P(ESA)

(A (A (A
=P(E,) PLE—l | +PE) P(E—Z | +PEy P(E—SJ

14 9 28 15 28 15 12600

Example21:

Two machinesA and B produce respectively 60% and 40%
of thetotal numbers of items of afactory. The percentages
of defective output of these machines are respectively 2%
and 5%. If an item is selected at random, what is the
probability that theitemis (i) defective (ii) non-defective?
Let E,, E, bethe events of drawing an item produced by
machine A and machine B respectively. Let A be the event
of selecting a defectiveitem.

Sol.

A represent the event of selecting a non-defective item.

Wehave, P(E;) =60%; P(E,)=40%

P(A/E,)= Probability that anitem produced A isdefective
=2%

P(A/E3) = Probability that an item produced by B is

defective=5%

v
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(i) P(selected itemisdefective)
=P(A)=P(E,A or E,A)=P(E;A) + P(E,A)
=P(E)) P(A/E;) +P(Ey) (A/Ey)
=(60%) (2%) + (40%) (5%)

60 2 40 5

E =0.032
100 100 100 100 1000

(i) P (selected itemisnon-defective)
=P(A)=P(E,A or E,A)=P(E;A)+P(E,A)
(A
—P(El)P[i] +PE)P (g,
= (60%) (98%) + (40%) (95%)
60 98 40 95 9680

A RV A 0 ;.
100 100 100 100 10000

Example22:

Sol.

In atest, an examinee either guesses or copies or knows
the answer for a multiple choice question having FOUR
choices of which exactly one is correct. The probability
that he makesaguessis 1/3 and the probability for copying
is 1/6. The probability that his answer is correct, given
that he copied it is 1/8. The probability that he knew the
answer, given that his answer is correct is
(A)5/29 (B)9/29
(©)24/29 (D)20/29
Let the events be defined as

E, : Guessing

E, : Copying

E;: Knowing

E : Correct answer
By hypothesis,

1 1
P(E)) = P(Ez)—— P(Eg)=1-

O7|H
N[

OOII—\

(E)

1
PL E ) 7 (out of four choices only one s correct)

Sol.

Example23:

A doctor isto visit apatient. From the past experience, itis
known that the probabilitiesthat hewill comeby train, bus
scooter or by other means of transport are respectively

311
10'5'10

11 1
23 and 12 if he comes by train, bus and scooter
respectively, but if he comes by other means of transport,
then he will not be late. When he arrives, heislate. What
is the probability that he comes by train?

Let E be the event that the doctor visits the patient late
andlet T, T,, T, T, bethe eventsthat the doctor comes
by train, bus, scooter, and other means of transport
respectively. Then

d = Theprobab|I|t|esthat hewill belate are

1 1 2
P(Ty)= 10" P(T,) = 5 P(Ty = 0 and P(T,)= 5
(given)
P(E | T,) = Probability that the doctor arriving |ate comes
by train=1/4
1
and P(E|T, =0,

1
Similarly, PE|T,) = 5, P(E[Tg) =

since heis not late if he comes by other means by other
means of transport. Therefore, by Bayes Theorem, wehave
P(T, [E) = Probability that the doctor arriving late comes
by train

P(T;) P(E|T;)

" P(Ty) P(E[Ty) + P(T,) P(EIT,) + P(T3) P(E[T)
+P(T4) P(E|T4)

1
"4 _3, 1201
N 40° 8 2

3.
_ 10
"3 111

1 2
i Y
1047573710127 5

Hence, the required probability is 1/2.

Suppose that the reliability of a HIV test is specified as
follows:

Of people having HIV, 90% of the test detect the disease
but 10% go undetected. Of peoplefree of HIV, 99% of the
test are judged HIV —ive but 1% are diagnosed as showing
HIV +ve. Fromalarge population of which only 0.1% have

[ E\ 1 : (E\ 1 Example24:
E,) 8' \Eg
Therefore by Bayes' theorem
(E)
P(E3)P
[Es (E3) lE J
"UE)" E)

P(El)P(EEJ + P(EZ)PLEJ + P(E3)F{E3 ]

1 Sol.
) —x1 %
1><1+E><1-1-E><1 29
3 46 8 2

HIV, one personisselected at random, giventhe HIV test,
and the pathologist reports him/her as HIV +ve. What is
the probability that the person actually has HIV?

Let E denote the event that the person selected is actually
having HIV and A the event that the person's HIV test is
diagnosed as +ve. We need to find P(EJA). Also E' denotes
the event that the person selected is actually not having
HIV.

[4
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Clearly, {E, E} is a partition of the sample space of all
people in the population. We are given that

0
= %= =
P(E)=01%= 1 ~-=0.001

P(E)=1-P(E)=0.999
P (A|E) = P (Persontested asHIV +vegiventhat he/sheis

0]
i =00% = — =
actually having HIV) = 90% 100 0.9

and P(A|E") = P(Person tested as HIV +ve given that he/

1
sheisactually not having HIV) = 1% = 100 =0.01

Now, by Bayes theorem
P(E) P(A |E)
PEIA)= P(E) P(A |E)+P(E") P(A |E"

~ 0.001x 0.9 90
~ 0.001x0.9+0.999x0.01 1089

Thus, the probability that a person selected at random is
actually having HIV giventhat he/sheistested HIV +veis

90

e

P(HA2)
P(H)

<T

<H

.

y<2H

21
5,21 6 103 1
PH)=10""10-2"10 "5

6
10

Example?27:

A sphere of radius r is circumscribed about a cube. Find
the probability that a point lies in the sphere but out side
the cube.

i 3
1089° A _[ 2r ]
ol po fav.volume _ 3 J3) 12

Example25: " tota volume 4 3 3r
A bag contains 4 balls of unknown colours. A ball isdrawn
at randomfromit and isfound to be white. The probability Example28:
that all the ballsin the bag are white is Threeballsaredrawn are by onewithout replacement from
(A) 4/5 (B) U5 abag containing 5 whiteand 4 red balls. Find the probability
(€35 o (D) 2/5 ] ) distribution of the number of red balls drawn.

Sol. Let W;(j=1,2,3 4)denotel,2,3and 4whiteballsarein g | ¢t x denote the discrete random variable "number of red
the bag. Let W bethe ball drawn iswhite. balls' .. Thepossiblevaluesof x are 0, 1,2, 3.
Then, P(W,) = P(W.) = (W) = P(W,) = 1/4

5White
P(ﬂ\_l P(w\ 2 P(w\ 3 P(ﬂ\ L 4Red
LWl 4 LWZJ 4 LW3J kW“ Let R; bethe event of drawing ared ball from the bag in
Therefore by Bayes' theorem theithdraw, i1=1,2, 3.
(W) e rmepraplRe) of Ra )
P(W,) P 1 P(x=0)= P(R;R5R3)=P(Ry) P| ==
P(ﬂ\_ ( 4)L J 4)(1 _i_z 1M 2R3 1 LRJ L J
LW4J 10 5

(w) 1(1 2 3 4
3w Pl o | G235
j=1 J

Example26:
A box contains 10 coins

5 coins DH denoted by say X
< 3 coins DT denoted by say Y
2 coins normal denoted by Z

A coin is dream at random from the box and tossed, fall
headwise. Find the probability that it was a normal coin.
(DH : Double Head)

5,43 80 5
9 8 7 504 42
P(le):P(R1R2R3 or R1R2ﬁ3 or

_ (Ry) [ Rz )
-rP{ ) Pl

RiR,R3)

P(Ry)
(Rz\ ( R; )
R RR,)

(Ry) [ Rz )
+P(Ry) PLR ) PlRR,)

454544544240@

98798798750421

==
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P(x=2)= P(RjR,R3 or RjR,R3 or R;R,R3)

(Ry) [ Ry ) (Ry) ( Ry )
=P(R,) PL 1J P(Rle) +P(R) PL 1J PLRFZJ

_ (Ry) Ry )
+PR) PR, ) PIRR,)

(Ry) ( Ry )
P(X = 3) = P(R1R2R3) = R(Rl) PLR_]_J PL R]_RZJ

_432. 2 _ 1
9787 504 21
Therequired Probability distributionis

X 0(1]2
NEEEE
42121114 | 21

Example29:

If difference between mean & varianceof a BPD is1and
difference between squaresis 11 then find the probability
of getting exactly 3 successes.

Sol. Given np-npg=1
n2p? — n2p2cf = 11
np+npq=11
npq=5;q=5/6;p=1/6;n=36

3 33
. oy 1 5
Required probability = %C, (g] (g]

Example30:

If X follows a binomial distribution with mean 3 and
variance (3/2), find (i) P(X = 1) (i) P(X <5).

Sol. We know that mean =np and variance = npq
np=3 andnpg=3/2= 3q=3/2 = q=12

p=(1-q)= [1—3 =%

Now, np=3 and p=12 = nx(/2)=3= n=6

So, the binomial distribution is given by

1 r 1 (6-r1)
nCI‘ . pr.q(n_r) = GCI‘ . [Ej {E]

6
1
=°C, (5)

@) P(X>1)=1-P(X=0)

6
1 ( 1) 63
=1-6¢c..|=| =|1-—|==—
1-"Co (2) 64) 64

(i) P(X<5)=1-P(X=6)
NE TR

Example31:

If the sum of the mean and variance of a binomial
distribution for 5 trialsis 1.8, find the distribution.

Sol. We know that
mean = up and variance = npq
Itisbeing giventhat n=5 and mean + variance= 1.8
. np+npg=1.8, where n=5
< 5p+5pg=1.8
< p+p(l-p)=0.36
< p?-2p+0.36=0
< 100p2-200p +36=0
& 25p2-50p+9=0
& 25p2-45p-5p+9=0
< 5p(5p-9)-(5p-9)=0
< (bp-9)(5p-1)=0

[~ g=(1-p)]

1
o p=g =02

Thus,n=5,p=0.2, and q=(1-p)=(1-0.2)=0.8
Let X denote the binomial variate. Then, the required
distribution is

P(X=r)="C, - p'-q" "N =5C, - (0.2 (0.8)>"
where r=0,1,2,3,4,5.

[ pcannot exceed 1]
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QUESTION BANK

CHAPTER 11 : PROBABILITY

EXERCISE-1[LEVEL-]]

Q1

Q.2

Q3

Q4

Q.5

Q.6

Q.7

Q.8

Q9

Q.10

Q.1

Two dice are thrown simultaneously, the probability of
obtaining atotal score of 5is

(A)V12 (B)L/6

(©) 118 (D) /9

Suppose that A, B, C are events such that
P(A)=P(B)=P(C)=14,P(AB)=P(CB)=0,P(AC)=1/8

thenP(A+B) =
(A)0.125 (B)0.25
(©)0.375 (D)05

A card is drawn at random from a pack of cards. The
probability of thiscard being ared or aqueenis

(A) 113 (B) 1/26

©12 (D)7/13

If A and B an two events such that

5 1 = 1
P(AuB):E,P(AmB)=§ and P(B)=§, then

P(A)=
(A) /4 (B)1/3
© 12 (D)2/3

If P(A) =1/5, P(B) = 1/2and A and B aremutually exclusve
thenP (A U B) equals-

(A)1/6 (B) /10

(©) 710 (D) V4

One card isdrawn from apack of playing cards, thenthe
probability that itisacard of king is-

(A)V12 (B) /13

©12 (D) V4

If P(A) =3/8, then find the odds in against of A -
(A)3:5 (B)4:5

©3:4 (D)5:3

An integer is chosen at random from the numbers 1, 2,
....... 25 theprobability that the chosen number isdivisible

by3or4,is-
(A) 225 (B) 1125
(©) 12125 (D) 14/25

Two sguares are chosen at random on a chess-board.
The probability that they have aside in common, is
(A)1/9 B)2/7

(© 118 (D) None of these

The probability that acertain beginner at golf getsagood
shot if he usesthe correct club is 1/3 and the probability
of agood shot withanincorrect clubis1/4. Inhisbag are
5 different clubs, only one of whichiscorrect for the shot
in question. If he chooses a club at random and takes a
stroke, then the probability that he gets a good shot, is
(A)1/3 (B) /12

(C)4/15 (D)7/12

Two cards are drawn one by one at random from a pack
of 52 cards. The probability that both of themareking, is
(A)2/13 (B) /169

(©1v221 (D) 30221

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

Three letters are to be sent to different persons and
addresses on the three envelopes are also written.
Without looking at the addresses, the probability that
the letters go into the right envelope is equal to

(A) V27 (B)1/9

(© 427 (D) V6

In a simultaneous throw of three coins, what is the
probability of getting at least 2 tails

(A)1/8 (B)L4

© 12 (D) None of these

A man and a woman appear in an interview for two
vacancies in the same post. The probability of man’s
selection is 1/4 and that of the woman’s selection is 1/3.
What isthe probability that none of themwill be selected

(A)12 (B) 112

©uva (D) None of these
If A and B are two events such that A < B, then
P(B/A) =

(A)O (B)1

(©)12 (D) 13

A bag contains 5 blue, 4 white, and 4 red balls. Three
balls are drawn at random then find the probability that
all thedrawn ballsare blue.

(A)3/143 (B) /143

(©)5143 (D)9/143

The letters of the word ‘SHANU’ are written in a row
randomly. Then find the probability that vowelsoccupies
the even places.

(A)7/10 (B)3/10

©v21 (D) V10

One number is selected from first 20 positive integers.
What is the probability that it isdivisible by 3 or 4.
(A)1/5 (B)12

(C) 3/16 (D) /9

If the probability for A tofail inan examinationis 0.2 and
that of B tofail is0.3, then the probability that either A or
B failsis-

(A)05 (B)0.44

(© 056 (D) None of these

If two dicearethrown together then what i sthe probability
that the sum of their numbersis greater than 9.

(A)1/2 (B)L4

(©) V6 (D) 2/6

A card isdrawn at random from a pack of card. What is
the probability that the drawn card is neither a heart nor

aking
(A)4/13 (B)9/13
©va (D) 13/26

X gpeaks truth in 60% and Y in 50% of the cases. The
probability that they contradict each other narrating the
same incident is —
A4 B)L3

©) 12 (D) 2/3

e
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Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

Q.31

In aclass of 125 students 70 passed in Mathematics, 55
in Statisticsand 30 in both. The probability that astudent
selected at random from the class has passed in only one

subject is —
(A)13/25 (B)3/25
© 17125 (D) 8/25

In acollege, 25% of the boys and 10% of the girls offer
Mathematics. Thegirls constitute 60% of the total number
of students. If a student is selected at random and is
found to be studying Mathematics, the probability that
the student isagirl, is

(A) 16 (B)3/8

(C)5/8 (D) 5/6

A box containing 4 white pensand 2 black pens. Another
box containing 3 white pensand 5 black pens. If one pen
isselected from each box, then the probability that both
the pens are white is equal to

(A) 12 (B)13

©uva (D) /5

A basket contains 5 apples and 7 oranges and another
basket contains 4 apples and 8 oranges. One fruit is
picked out from each basket. Find the probability that
the fruits are both apples or both oranges

24 56
(A) 122 (B) 12

68 76
© 12 (D) 12

A bag containstickets numbered from 1 to 20. Two tickets
are drawn. The probability that both the numbers are

prime, is
(A) 14/95 (B) 7/95
(© Vs (D) None of these

Three mangoes and three applesareinabox. If two fruits
are chosen at random, the probability that oneisamango
and the other isan appleis

(A)2/3 (B)3/5

© 3 (D) None of these

5 cards are drawn from a pack of 52 cards what is the
probability that these 5 will contain just one king?

A 1243 B 1243
*) 10829 ®) 8829

3243 1243
© 10829 ©) 10829

A committee of fiveisto be chosen from a group of 9
people. The probability that acertain married couplewill
either serve together or not at all, is

(A) 12 (B)5/9

(© 49 (D)2/9

A bag contains 3 whiteand 7 red balls. If aball isdrawn
at random, then what is the probability that the drawn
ball iseither whiteor red
(A)O

(© 710

(B) 310
(D) 10/10

Q.32

Q.33

Q.34

Q.35

Q.36

Q.37

Q.38

Q.39

Q.40

If two cards are drawn from a pack of cards then the
probability of getting at least oneAceis-

(A)1/5 (B) 33/221

(C)3/16 (D)9

A card isdrawn from a pack of playing cards. Find the
probability that the drawn card isacourt card whenitis
black.

(A) 3/26 (B) 3/13

© 12 (D) None of these

If Aand B aretwo eventssuch that P(A) = 1/2, P(B)= 1/3
and P(A U B) =7/12then P (A/B) equals-

(A)3/4 (B)1/4

© 12 (D) None of these

Two dice are thrown. Then the probability that the
numbers appeared has a sum 8 if it is known that the
second die aways exhibits 4, is-

(A)1/3 (B)2/3

(C) U6 (D)12

Two cards are drawn one by one from apack of 52 cards.
If the first card is not replaced in the pack , then what is
the probability that first card isthat of aking and second
card is that of a queen?
(A) 4/664

(C)6/663

(B)5/663
(D) 4/663

A
For any two eventsA and B, P (m] equals

P(A) P(B)

") BaUB) ® BauB)
P(A) P(ANB)
© pauB) ©®) paUB)

A person can kill abird with probability 3/4. He tries 5
times. What isthe probability that he may not kill the bird

A 243 B 781
) 1024 ®) 1024

1 1023
© 1024 ©) 1024

Six cardsaredrawn simultaneoudy fromapack of playing
cards. What is the probability that 3 will be red and 3
black

26
C
(A) %Cq B 5=
Ce
26 26
Cyx “°C.
©——= (D) 12
Ce

A box contains 15 ticketsnumbered 1, 2, ....... 15. Seven
tickets are drawn at random one after the other with
replacement. The probability that the greatest number
onadrawnticketis9,is
(A) (9/10)°

(© (35)’

(B) (8/15)"
(D) None of these
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Q.41 If aparty of n persons sit at around table, then the odds
. S o 19 2
against two specified individual ssitting next to each other © 36 (D) 3

Q.42

Q.43

Q.44

Q.45

Q.46

Q.47

Q.48

Q.49

are
(A)2:(n-3) (B)(n-3):2
(C)(n-2):2 (D)2:(n-2)

Let E and F be two independent events. The probability
that both E and F happens is 1/12 and the probability
that neither E nor F happensis 1/2, then

1 1 1 1
(A) P(E) =3 P(F) =2 ® P(E) =2 P(F) %5
(© P(E) =%1 P(F) =% (D) None of these

If the probabilities of boy and girl to be born are same,
thenina4 childrenfamily the probability of being at least

onegirl, is
(A) 14/16 (B)15/16
(©)us (D)3/8

A manand hiswife appear for an interview for two posts.
The probability of the husband’s selection is 1/7 and
that of the wife’s selection is 1/5. What is the probability
that only one of them will be selected

(A) 7 B)2/7

© 37 (D) None of these

Seven chitsarenumbered 1 to 7. Three are drawn one by
one with replacement. The probability that the least
number on any selected chitisb, is

SE )

oy

‘A’ draws two cards with replacement from a pack of 52
cards and ‘B’ throws a pair of dice what is the chance
that ‘A’ gets both cards of same suit and ‘B’ gets total of
6
(A) /144 (B)L4
(©)5144 (D) 7144
A and B aretwo eventssuch that P (A) = 0, P (B/A) if
(i) Alisasubsetof B
(i) AnB=¢arerespectively
A)1,1 (B)Oand 1
(©0,0 (D)1,0
A box contains 6 red marbles numbers from 1 through 6
and 4 white marbles 12 through 15. Find the probability
thata marble drawn ‘at random’ is white and odd numbered
(A)5 (B)1/5
(©6 (D) V6
There are eighty cards numbered 1 to 80, two cards are
selected randomly. The probability that both the cards
have the numbers divisible by 4, is —

21

(A) 316

(D) None of these

1
(B 2

Q.50

Q.51

Q.52

Q.53

Q.54

Q.55

Q.56

A and B draw two cards each, one after another, from a
pack of well- shuffled pack of 52 cards. The probability
that all the four cards drawn are of the same suit is —

11
(A) 85x 49 ®) 85x 49
c 13x 24 5 1
()17><25><49 ( )4

Cards are drawn one after the other from awell shuffled
pack of 52 playing cards until 2 aces are obtained for the
first time, the probability that 18 draws are required for
this

(A)3/34 (B) 17/455
561 3

© 15025 )3
If three cards are drawn from a bag containing 6n cars
numbered 0, 1,2, 3, .......... 6n — 1 then probability that all
the cardsare multiple of 3is —
) 3 ®) (2n-1) (2n-2) (2n-3)

(6n-1) (6n-2) 12 (6n—1) (3n-1)

3n 3n-2

© (D) ——

(6n-1) (6n-2) 4(6n-1)
If three cards are drawn from a bag containing 6n cars

numbered0,1,2,3, .......... 6n— 1 then probability of all the
cards are even numbered
A) 3 ®) (2n-1) (2n-2) (2n-73)
(6n-1) (6n—2) 12(6n-1) (3n-1)
3 3n-2
© — (D) ——
(6n—-1) (6n-2) 4(6n-1)

Afair coinistossed repeatedly. The probability of getting
aresult in the fifth toss different from those obtained in
thefirst four tossesis 1/4x. Find the value of x

(A)1 B)2

©3 (D)4

Three people each flip two fair coins. The probability
that exactly two of the people flipped one head and one
tail, is—

(A)1/2 (B)3/8

(C)5/8 (D) 3/4

Alisa 3 x 3 matrix wit entries fromthe set {-1, 0, 1}. Then
the probability that A is neither symmetric nor skew-
symmetric is —

A PyF_3F 1 ® P_F_3P41
3° 3

o e L S| 5 1

( )—39 ©) 5
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Q.57

Q.58

Q.59

Q.60

Q.61

Q.62

Q.63

Q.64

Q.65

Q.66

Q.67

4 gentlemen and 4 ladies take seats at random round a
table. The probability that they are sitting alternately is
(A)4/35 (B) V70

(©) 235 (D) V35

A bag contains 3 red and 3 white balls. Two balls are
drawn one by one. The probability that they are of
different coloursis.

(A)3/10 (B)2/5

(© 35 (D) None of these

A 5digit number isformed by using thedigits0, 1, 2, 3,5
& 5 without repetition. The probability that the number
is divisible by 6 is —

(A)0.08 (B)0.17

(©)0.18 (D)0.36

The probability that at least one of the events A and B
occurs is 3/5. If A and B occur simultaneously with
probability 1/5then P(A") + P(B') is-

(A)2/5 (B)4/5

(©)6/5 (D) 7/5

3 integers are chosen at random from the set of first 20
natural numbers. The chance that their product is a
multiple of 3, is—

(A) 194/285 (B) 1/57

(©)13/19 (D) 3/4

Two dice are thrown together. The probability that at
least one will show itsdigit greater than 3is

(A) 14 (B)3/4

©12 (D) V8

If E; and E, aretwo events such that P(E,) = 1/4,

P (E,/Ey) =U/2 and P(E,/ E,) = 1/4, then choose the
incorrect statement

(A) E, and E, areindependent

(B) E; and E, are exhaustive

(C) E,istwiceaslikely to occur asEq

(D) Probabilitiesof theevents E; N E,, E;& E, areinGP.
The probability that atleast one of the events A and B
happens is 0.6. If probability of their simultaneous

happeningis0.2, then P(A) +P(B) is

(A)0.4 (B)08
(©) 12 (D) 14

If a,be N thenthe probability that & + b2isdivisible
by 5, is

(A)9/25 (B)7/18

(C) V10 (D) 17/81

n books are to be arranged on a shelf. These include m
volumes of a science book (m > n). The probability that
in any arrangement, the volumes of science booksarein
ascending order is

1 1
1 m!
© ®) ¢
The probability that the number formed by taking all the
digits1, 2, 3,4, 5isdivisibleby 4is-

Q.68

Q.69

Q.70

Q.71

Q.72

Q.73

Q.74

Q.75

Q.76

Q.77

(A)1/5 (B)L4
©u3 (D) None of these

If A and B are two independent events with P(A) = 0.6,
P(B) =0.3,then P(A' " B") isequal to

(A)0.18 (B)0.28

(©)0.82 (D)0.72

The odds against A solving a certain problem are 3 to 2
and the oddsin favour of B solving the sameproblem are
2to 1. The probability that the problem will be solved if
they both try, is

(A)2/5 (B) 1115

(C) 45 (D)2/3

Four balls are drawn at random from a bag containing 5
white, 4 green and 3 black balls. The probability that
exactly two of them arewhiteis-

(A) 14/33 (B)7/16

(C)18/33 (D)9/16

Five fair coins are tossed. It p is the probability that not
more than two heads appear and q is the probability that
not less than three heads appear, then

(A)p>q (B)p=q

©p<q (D)po=1

Inshuffling apack of cardsthreeare accidentally dropped.
The probability that the missing cards are of distinct
coloursis

18 165 a6 164
( )425 ( )429 ( )459 ( )529

All the letters of theword HAMSANANDI are placed at
random in arow. The probability that the word ANAND
occurs without getting split is-

(A) 142 (B) 1/60

(©) 1420 (D) None of these
EventsA, B, Csatisfy P(A) =0.3,P(B) =0.3,P(C) =0.5.
Events A and B are mutually exclusive. EventsA and C
areindependentand P (B/C)=0.2. P(AuB U C) equas
(A)0.95 (B)0.85

(©)0.75 (D) 0.65

A isaset containing n elements. A subset P; of A is
chosen at random. The set A isreconstructed by replacing
the elements of P;. A subset P, is again chosen at
random. The probability that P; U P, contains exactly
oneelement, is

(A)3n/4" (B)3n/4"

(© 34 (D) none of these

If the letter of theword SUCCESS are arranged, then the
probability that similar |etters occurs together is -

(A) 435 (B)2/35

(©) U35 (D)3/35

Two cardsare selected at random fromadeck of 52 playing
cards. The probability that both the cards are greater
than 2 but lessthan 9 is

46 63
(A) 1 (B) 1
o B o %
© 221 (©) 221
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Q.78 Indiaand Pakistan play a5 match test series of hockey, Q.86 If thelettersof INTERMEDIATE are arranged, then the

Q.79

Q.80

(OR:11

Q.82

Q.83

Q.84

Q.85

the probability that Indiawins at |east three matchesis -
(A)1/2 (B)3/5

(© 45 (D) none of these

The probability that aman can hit atarget is 3/4. Hetries
5 times. The probability that hewill hit thetarget at |east
threetimesis

371 471

®) 261 © 02

A dieisloaded such that the probability of throwing the
number i isproportional toitsreciprocal. The probability
that 3 appearsin asingle throw is-

(A)3/22 (B)3/11

©) 922 (D) None of these

A man draws a card from a pack of 52 cards and then
replaceit. After shuffling the pack, he again draws acard.
This he repeats a number of times. The probability that
hewill draw aheart for thefirst timeinthethird drawis-
A — B) =
A o ® &

1,76
© 1752 c, (D) None of these

If two eventsA and B are such that P(A') =0.3, P(B) =

0.4and (ANB’) =0.5,then P[A 55,] =
(A) V4 (B)1/5
(© 35 (D) 2/5

Out of al the arrangements that can be made taking 5
e .. BRILLIANT oneischosen at
random. The probability that this will have 5 distinct
lettersis

257 ) 252
()502 ()507
o 52 o) 255
()705 ()702

The probability that in a group of N (< 365) people, at
least two will have the same birthday is

(365)! 365)" (365)!
(A) 1~ (365- N)1(365)] % -
©)1- % (D) none of these

Let E and F be two independent events such that

P(E) > P(F). The probability that both E and F happenis
1/12 and the probability that neither E nor F happensis
1/2, then
(A)P(E)=1/3,P(F) =1/4
(O P(E)=1,P(F) =112

(B) P(E) = 1/2, P(F) =1/4

(D) none of these

Q.87

Q.88

Q.89

Q.90

Qa1

Q.92

Q.93

Q.94

Q.95

probability no two E's occur together is-

(A)7/11 (B)5/11

(© 211 (D)6/11

The probability that two integers chosen at random and
their product will have the samelast digit is

(A)3/10 (B) 1/25

(C)4/15 (D) 7/15

A six digit number isformed withthe digits0, 1, 2, 3,4, 7
without repetition. Then the probability that itisdivisible

by 4is
(A) 12/25 (B)6/25
(C)3/25 (D) 21/100

Out of 20 consecutive numbers, three are chosen at
random. The probability that their sumisodd isthe same
asthat their sumis even.

(A)1/2 (B)L4

©u3 (D) V8

If nintegerstaken at random are multiplied together, then
the probability that the least digit of the productis?2, 4, 6,
8is

2|'1 4n _ 2n
(A) 5_n (B) 5

4" g" — 4"
(C) 5_n (D) 5"

A letter istaken fromtheword ASSISTANT and another
fromtheword STATISTICS. What isthe probability that
both the letters are the same ?

(A) 45 (B)17/70

(C)19/90 (D) 13/90

A company has two plants to manufacture televisions.
Plant | manufacture 70% of televisions and plant 11
manufacture 30%. At plant 1, 80% of the televisions are
rated as of standard quality and at plant 11, 90% of the
televisions are rated as of standard quality. A television
ischosen at random and isfound to be of standard quality.
The probability that it has comefromplant Il is

(A) 17/50 (B)27/83

(© 35 (D) none of these

If the integers m and n are chosen at random from 1 to
100, then the probability that a number of the form

7"+ 7Misdivisible by 5 equals

(A) L4 (B)12

©uws (D) none of these

A dieisthrown 7 times. The chance that an odd number
turns up at least 4 times, is

(A) L4 (B)12

©uws (D) none of these

A pair of unbiased dice are rolled together till a sum of
‘either 5 or 77 is obtained. The probability that 5 comes
before 7 is -
(A)2/5

(D) 4/5

(B)3/5
(D) None of these
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Q.96

Q.97

A box contains 6 red, 5 blue and 4 white marbles. Four
marbles are chosen at random without replacement. The
probability that thereisatleast one marble of each colour
among the four chosen, is —

(A) 48/91 (B)44/91

(C)88/91 (D) 24/91

One percent of the population suffers from a certain
disease. Thereisblood test for thisdisease, and it is99%
accurate, in other words, the probability that it givesthe
correct answer is 0.99, regardless of whether the person
issick or healthy. A person takes the blood test, and the

Q.99

replacement. Let P, be the probability that all four slips
bear the same number and P, be the probability that two
of the slips bear a number ‘a’ and the other two bear the
number ‘b’ (a = b). Theratio P,/P, equals —

(A) 162 (B)180

(C)324 (D) 360

If m/n, inlowest terms, bethe probability that arandomly
chosen positivedivisor of 1099 isan integral multiple of
1088 then (m + n) is equal to —

(A)634 (B)643

(C)632 (D) 692

result says that he has the disease. The probability that Q.100 Anobject moves8cminastraight linefromAto B, turns

he actually has the disease, is —

at an angle a,, measured in radians chosen at random

(A) 0.99% (B) 25% fromtheinterval (0, ) and moves5cm. inastraight line
(C) 50% (D) 75% to C. The probability that AC < 7 is —
Q.98 40dlipsareplaced into ahat each bearing anumber 1, 2, (A) /6 (B)L/4
3,4,5,6,7,8,9, 10, with each number entered on four ©u3 (D)1/2
dlips are drawn from the hat at random and without
EXERCISE - 2[LEVEL-2]
Q.1 A box contains 100 bulbs, out of which 10 are defective. (A) 37/40 (B) 137
A sample of 5 bulbsis drawn. The probability that none (C_:) 36/37 . (D) 19 )
isdefectiveis Find the probability that a leap year will not have 53
(A) 910 (B) (V10)° Mondays.
© (9105 (D) (U2° (A) 177 (B)5/7
Q.2 A mantakesastep forward with probability 0.4 and one ©)4 7_ ) 1/ 2 -
step backward with probability 0.6, then the probability Two dice are thrown together 4 times. The probability
that at the end of eleven steps he is one step away from that both dice will show same numberstwiceis-
the starting point is — (A) /3 (B)25/36
(A) 11C5 x (0.48)5 (B) 11(-:5 x (0.24)5 (©) 25/216 (D) None of these
©) 11(;5 x (0.12)5 (D) 1lc6 x (0.72)8 Q.9 If two eventsA and B are such that
Q.3 Theprobability distribution of x is P(A) = 0.3 P(B) = 0.4 & P(A  B) = 0.5then P(A B E) _
U
X 0(1|2]|3
) (A)0.9 (B)05
P(x) | 02|k |k |2k |- Findthevaueof k. (C)06 (D)0.25
(A)0.2 (8)03 Q.10 BagA contains4 greenand 3red ballsand Bag B contains
(C)0.4 (D)dl 4red and 3 green balls. Onebag istaken at randomand a
Q4 Two .numbers are selected at randoﬁ from1,2,3.....100 ball is note(_j it I green. The probability that it comes
and are multiplied, then the probability correct to two If)rgﬁag Bis- (B)2/3
places of decimals that the product thus obtained is Q)37 (D) 1/3
?A\;lgggeby 31s (B)0.44 Q.11 Ariflemanisfiring at adistant target and has only 10%
© 0'22 D) O. n chance of hitting it. The minimum number of rounds he
. ) D 0 o
Q.5 The probability of solving a question by three students g::fet ];;rf In order to have 50% chance of hitting at |east
111 - " - (A)7 (B)8
are 546 respectively. Probability of question is ©9 D)6
being solved will be Q.12 A man alternately tosses a coin and throws a dice
(A) 33/48 (B)35/48 beginning with the coin. The probability that he gets a
(0)31/48 (D) 37/48 head in the coin before he getsa5 or 6 inthediceis
Q.6 In an entrance test there are multiple choice questions. (A)3/4 (B) 1/2
There are four possible answers to each question of © 3 (D) Noneof these
which oneiscorrect. The probability that astudent knows Q.13 Two dice are rolled one after the other. The probability

the answer to a question is 90%. If he gets the correct
answer to a question, then the probability that he was
guessing, is

that the number on thefirstissmaller than the number on
the second is
(A) 12
(©) 34

(B)7/18
(D)5/12
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Q.14 Three six faced fair dice are thrown together. The (A) 1/8 (B)13/15
probability that the sum of the numbers appearing on the ©)v7 (D) None of these

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

diceis k(3<k<8), is

(k- (k-2 k(k-2
Az ® 4z

K2
© yey (D) None of these

Out of 21 tickets marked with numbersfrom 1to 21, three
are drawn at random. The chance that the numbers on
themareinA.R,is

(A)9/1330 (B)9/133

(©)10/133 (D) None of these

Three squares of a chess board are chosen at random,
the probability that two are of one colour and one of
another is

(A) 16/21 (B)8/21

(©) 3212 (D) None of these

A pair of fair diceisrolled together till asum of either 5 or
7 isobtained. Then the probability that 5 comes before 7
is

(A)1/5 (B)2/5

(© 45 (D) None of theses

A student appears for test I, Il and Ill. The student is
successful if he passeseither intests| and Il or test | and
[11. The probabilities of the student passing intests|, I1,
I11 arep, g and 1/2 respectively. If the probability that the
student is successful is 1/2, then

(A)p=1,9=0

(B)p=2/3,q=1/2

(C) Thereareinfinitely many valuesof pand g

(D) All of the above

For the three events A, B and C, P (exactly one of the
eventsA or B occurs)= P (exactly one of the events B or
C occurs)= P (exactly one of the events C or A occurs)=p
and P (all the three events occur simultaneously) = p?,
where 0 < p < 1/2. Then the probability of at least one of
the three events A, B and C occurring is

3p+ 2p2 p+3p2
A B
(A) == | —,
2 2
p+3p 3p+2p
C D
© = () =,
3 — 1
If PB)=—, PPANBNC)== and
4 3
_ _ 1 _
P(AﬁBﬁC)=§, then PBNC) is
(A) V12 (B) /6
(© V15 (D) 19
A box contains 100 tickets numbered 1, 2 ...... 100. Two

tickets are chosen at random. It isgiven that the maximum
number on the two chosen tickets is not more than 10.
The minimum number onthemis5 with probability

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

A pack of playing cards was found to contain only 51
cards. If thefirst 13 cardswhich are examined areall red,
then the probability that the missing cardsis black, is

(A)1/3 (B)2/3
©) 12 (D) “C
51C13

One hundred identical coins each with probability p of
showing up heads are tossed once. If 0 < p < 1 and the
probability of heads showing on 50 coinsisequal to that
of heads showing on 51 coins, then the value of p is

(A)1/2 (B)49/101

(©)50/101 (D)51/101

Suppose X followsabinomial distributionwith parameters

nand p, whereO<p<1.If _PX=n isindependent
P(X=n-r)

of nandr, then

(A)p=1/2 (B)p=13

©p=1/4 (D) None of these

A locker can be opened by dialing afixed threedigit code
(between 000 and 999). A stranger who does not know
the code triesto open thelocker by dialing three digits at
random. The probability that the stranger succeeds at
the ki trial is

RPLE L
()999 ()1000

o k-1 D) None of these
()1000 (D) Noneo

For apost three personsA, B & C appear intheinterview.
The probability of A being selected istwicethat of B and
the probability of B being selected is thrice that of C.
Then the odds in favour of B to be selected is —
(A)3:7 B)7:3

©1:4 (D)4:3

Twelve couponsare numbered from 1 to 12. Six coupons
are selected at random one at a time with replacement.
The probability that the largest number appearing on
selected coupon is less than or equal to 8, is —

(A) (7/12)° (B) (2/3)°

©) (U3 (D) None of these

Two fair and ordinary dice are rolled simultaneously 4
times, the probability that both dice will show samedigit
exactly twice, is equal to —

(A)25/216 (B)25/36

(C)25/108 (D) 25/72

Thereare 8 different coloured ballsand corresponding 8
coloured bags. Theballsare placed in the bags, each one
in one bag. The probability that 5 of the balls are placed
in the respective coloured bags is —

(A) V20 (B) 1/360

(©vr20 (D) /50
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Q.30

Q.31

Q.32

Q.33

Q.34

Q.35

Q.36

Q.37

A pack of playing cards was found to contain only 51
cards. Now 13 cards are drawn and found to bered, then
the probability that the missing card is black, is —

(A) U3 (B)2/3
25
Ci3
(©) 12 (D) =—=
51C13

A dieis rolled three times, the probability of getting a
larger number than the previous number is —

(A) 5216 (B) 5/54

© Ve (D)5/36

Three critics review abook. Odds in favour of the book
are5:2,4:3and 3: 4 respectively for the three critics.
The probability that majority arein favour of thebook is

0 3E 5 125
()49 ()343
o 164 o) 29
()343 ()343

Consider the Cartesian plane R? and let X denotes the
subset of pointsfor which both coordinates are integers.
A coin of diameter 1/2 istossed randomly into the plane.
The probability p that the coin covers a point of X
satisfies—

T

(A) P=15 ® P>

b 1
©@pr<3 @) p=7

Thereare8 girlsamong whomtwo aresisters, all of them
areto sit on around table. The probability that the two
sistersdo not sit together is 5/A then find the value of A.
A7 (B)8

©6 D)9

Lot A consists of 1 maths book and 5 physics books, lot
B consists of 2 maths books and 4 physics books and lot
C has 3 maths and 3 physics books. A mixed lot M is
formed by taking5 fromlot A, 3fromlot B and 2 fromlot
C. The probability that an book randomly chosen from
the mixed lot M is maths, is —

(A) 17/60 (B) 15/60

(©) 13/60 (D) 19/60

There are n bags containing three balls each. Two balls
are drawn from each bag and found to be white. If
probability that at least one bag contains all white balls
is greater than 19/20, then n cannot be —

(A)2 B)3

©4 (D)5

A natural number less than 107 is selected. The

probability that is of the form 3" is — P Find the
109 -1

valueof p/g. [Givenn e N, l0g;;3=0.477]

A1 (B)2

©3 (D)4

Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

Anartillery target may be either at point A with probability
8/9 or at point B with probability 1/9. We have 21 shells
each of which can be fixed either at point A or B. Each
shell may hit the target independently of the other shell
with probability 1/2. How many shells must be fired at
point A to hit the target with maximum probability?

(A) 12 B)14

(©16 (D)18

Find the minimum number of tosses of a pair of dice, so
that the probability of getting the sum of the numberson
the dice equal to 7 on atleast one toss, is greater than
0.95.

(Givenlog,,2=0.3010, log, ;3= 0.4771).

(A) 17 (B)18

©19 (D)20

There are four six faced dice such that each of two dice
bears the numbers 0, 1, 2, 3, 4 and 5 and the other two
diceareordinary dice bearing numbers 1, 2, 3,4, 5and 6.
If al thefour dice arethrown, find the probability that the
total of numbers coming up on all thediceis 10.

A 125 B 120
) 1296 ®) 1296

130 140
© 1296 ©) 1296

A bag containsalarge number of white and black marbles
in equal proportions. Two samples of 5 marbles are se-
lected (with replacement) at random. The probability that
the first sample contains exactly 1 black marble, and the
second sampl e contains exactly 3 black marbles, is

15 15
) 1024 ® 3
25 35
© 512 (D) 56

Two players A and B toss 4 coins and 3 coins respec-
tively. The probability that both of them get the same
number of headsis

35 35
(A) S5 (B) Tog
1 15
© 16 (D) 158

n different books (n > 3) are put at random in a shelf.
Among these books there is a particular book ‘A’ and a
particular book B. The probability that there are exactly
‘r’ books between Aand B is —

2(n-r-1
(A) n(n-1) (B) n(n-1)
2(n-r-2) (n-1)
n(n-1 (©) n(n-1
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Q.44 An ant is situated at the vertex A of the triangle ABC. number isacomposite number (iii) the number is 1, and

Q.45

Q.46

Every movement of the ant consists of moving to one of
the other two adjacent verticesfromthe vertex whereitis
situated. The probability of going to any of the other two
adjacent vertices of thetriangleisequal. The probability
that at the end of the fourth movement the ant will be
back to the vertex A, is —

(A)4/16 (B)6/16

(C) 7116 (D) 8/16

Suppose familiesalways have one, two or three children,

11 1
with probabilities 23 andz respectively. Assume

everyone eventually gets married and has children, the
probability of acouple having exactly four grandchildren
is —

(A)27/128 (B)37/128

(C)25/128 (D) 20/128

Lot A consists of 1 defective and 5 good articles, lot B
consists of 2 defective and 4 good articlesand lot C has
3 defectiveand 3 good articles. A mixedlot M isformed
by taking 5 fromIotA, 3fromlot B and 2fromlot C. The
probability that an article randomly chosen from the mixed
lot M is defective, is —
(A) 17/60

(C)13/60

(B) 15/60
(D) 19/60

Directions: Assertion-Reason type questions.

Q.47

Q.48

Q.49

Q.50

(A) Statement- 1is True, Statement-2 istrue, statement-2
isacorrect explanation for Statement -1

(B) Statement-1is True, Statement-2 istrue ; statement-2
isNOT acorrect explanation for Statement - 1

(C) Statement - 1is True, Statement- 2 isFalse

(D) Statement -1 isFalse, Statement -2isTrue

Let A and B be two independent events.

Statement-1 : If P(A) = 0.3 and P(A UE) =0.8 then
P(B)is2/7.

Statement-2 : P(E) = 1- P(E) whereEisany event.
Satement-1: If A and B be two events such that

P(A) =0.3and P(Au B) =0.8 dlso A and B areindependent
eventsP(B) is0.5.

Satement-2: IFA & B are two independent events then
P(A N B)=P(A).P(B).

Let A and B are two events such that P(A) = 3/5 and
P(B)=2/3, then

4 3
-1: — <P(ANnB)<—.
Statement-1: 15 _P( ) 5

E<%£J<3
Statement-2 : 5 B) 10

A fair dieisrolled once.

Statement-1 : The probability of getting a composite
number is1/3

Statement-2 : There are three possihilities for the
obtained number (i) the number isaprimenumber (ii) the

Q.51

Q.52

Q.53

Q.54

Q.55

Q.56

Q.57

Q.58

Q.59

hence probability of getting a prime number = 1/3
Satement-1: The probability of being at least one white
ball selected from two balls drawn simultaneously from
the bag containing 7 black & 4 white ballsis 34/35.
Statement-2: Sample space=11C, =55, Number of fav.
Cases=4C, x 'C; +4C, x 'C,

A fair diceis closed twice. Let E denotes the event that
the sum of the numbers appearing on two rolls equals 5
and F denotes the event that an even number comes up
inthefirst roll.

Satement 1: Event E and F areindependent.
Satement 2 : For two independent event E and F defined
onS. P(ENF)=P(E).P(F)

Satement-1: If P(A/B) > P(A) then P(B/A) > P(B)

P(A N B)

P(B)
Satement-1: If A, B, C be three mutually independent
events then A and B U C are also independent events.
Satement-2: Two eventsA and B areindependent if and
only if P(A nB) =P(A) P(B).
Satement-1: If P(A)= 0.25, P(B) =0.50and
P(Au B) =0.14 then the probability that neither A nor B
occursis0.39.
Statement-2: (AUB)=AUB
Statement-1: Balls are drawn one by one without
replacement from a bag containing a white and b black
balls, then probability that white balls will be first to
exhaust is a/atb.
Statement-2: Balls are drawn one by one without
replacement from a bag containing a white and b black
balls then probability that third drawn ball iswhiteis
alatb.
Statement-1 : Three of the six vertices of a regular
hexagon are chosen at random. The probability that the
triangle with three vertices equilateral equalsto 3/10.
Statement-2 : A dieisrolled threetimes. The probability
of getting alarge number than the previous number is
5/64.
Satement-1: The probability of occurrence of adoublet
when two identical diesarethrownis2/7.
Satement-2: When two identical dies are thrown then
thetotal number of casesare 21 in place of 36 (whentwo
distinct dies are thrown) because the cases like (5, 6).
(6, 5) are considered to be same.
Satement-1; Out of 5 tickets consecutively numbers,
three are drawn at random, the chance that the numbers
onthemareinA.P.is2/15.
Statement-2: Out of (2n + 1) tickets consecutively
numbered, three are drawn at random, the chance that

Satement-2:: P(A/B) =

3n

th b th inA.Ris ——5 .
e numbers on them arein s 2,

evye
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Q.60 Satement-1: If the odds against an eventis2/3thenthe Passage (Q.69-Q.71)

Q.61

Q.62

probability of occurring of an event is 3/5.
Statement-2: For two eventsA and B
P(A'nB')=-1P(AUB)

\ .. A, B, Careevents such that P(A) = 0.3,
P(B) = 0.4 P(C) = 0.8, P(AnB) = 0.08, P(AnC) = 0.28,
P(AnBNC) =0.09then P(B n C) € (0.23,0.48).
Satement-2: 0.75<P(AUBUC)<1.

Let A and B be two independent events of a random
experiment.

Statement-1 : P(An B) =P(A). P(B)

Statement-2 : Probability of occurrence of A is
independent of occurrence or non—occurrence of B.

Passage (Q.63-Q.65)

Q.63

Q.64

Q.65

A dart board isasquare piece of dimension 5m x 5m. The
board has two concentric circles of radius 1m and 2m
respectively, drawn with the centre of the board as the
centre of the circles also. Gagan throws a dart at the dart
board. The probability of Gagan missing the dart board
is0.25.

What isthe probability that Gagan will hit the board within
the space enclosed by the inner cycle —

(A)3/4 (B) 33/350

(C)66/350 (D)99/350

What is the probability that Gagan will hit the board in
space between the boundaries of the two circles —
(A)3/4 (B) 33/350

(C)66/350 (D)99/350

What is the probability that Gagan will hit the board
outside both the circles —
(A)3/4

(C)261/700

(B)33/350
(D) 99/350

Passage (Q.66-Q.68)

Q.66

Q.67

Q.68

A multiple choice test question has five alternative
answers, of which only one is correct. If a student has
done hishomework, then heissureto identify the correct
answer, otherwise, he chooses an answer at random.
Let E : denotes the event that a student does his
homework with P (E) = p and F : denotesthe event that he
answer the question correctly.

If p=0.75 the value of P (E/F) equals —
(A)8/16 (B)10/16
(©) 12116 (D) 15/16

Therelation P (E/F) > P (E) holds good for —

(A)All valuesof pin[0, 1]

(B) dl valuesof pin(0, 1) only

(C) dl valuesof pin[0.5, 1] only

(D) novaueof p

Suppose that each question has n alternative answers of

which only oneis correct, and p is fixed but not equal to

Oor 1thenP (E/F)

(A) decreasesan nincreasesfor al p € (0, 1)

(B) increasesannincreasesfor al p € (0, 1)

(C) remains constant for al p € (0, 1)

(D) decreasesif p € (0, 0.5) andincreasesif p € (0.5, 1) as
n increases.

Q.69

Q.70

Q.71

Urn-l contains5red ballsand 1 blueball, Urn-11 contains
2red ballsand 4 blue balls.

A fair dieistossed. If it resultsin an even number, balls
are repeatedly by drawn one at at time with replacement
fromurn-l. If itisan odd number, balls are repeatedly by
drawn one at atime with replacement fromurn-11. Given
that the first two draws both have resulted in ablue ball.
Conditional probability that the first two draws have
resulted in blue balls given urn-11 is used is —

(A)1/2 (B)4/9

©u3 (D) None of these

If the probability that the urn-l isbeing used isp, and g is
the corresponding figure for urn-11 then —

(A)q=16p (B)q=4p

©aq=2p (D)g=3p

The probability of getting a red ball in the third draw, is —
(A)1/3 (B)12

(C)37/1102 (D) 41/102

Passage (Q.72-Q.74)

Q.72

Q.73

Q.74

A jar contains 2n throughly mixed balls, n white and n
black balls. n persons each of whom draw 2 balls
simultaneously from the bag without replacement.

If the probabiltiy that each of the n person draw both
balls of different colours is 8/35, then the value of n

equals—
(A)3 (B)4
(©5 (D)6

If n = 4 the probability that each of the 4 persons draw
balls of the same colour, is equal to —

(A) U35 (B)2/35

(C)3135 (D) 4/35

If n =7 then the probability that each of the 7 persons
draw balls of same colour, lies in the interval —
(A)[0,0.1] (B)(0.1,0.2]

(©)(0.2,0.3] (D)(0.3,1]

Passage (Q.75-Q.77)

Q.75

Q.76

Suppose that the event ‘A’ has the probability p of at
least one occurence in n independent trials.
The probability of event A on a single trial, is —
(A) (1-p)" (B) (1-p)¥n
(C)1-(1-p)¥n (D) 1-p*"
The probability that A occurs at most once, is —
n-1
(A)n@-p "

® n@-p"-(n-1p
1
© n@-p)Ll-(n-1) (1-p)

n-1

O)n@-p) " -(n-1) A-p)

e
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Q.77 The probability of event Aonasingletrial if p=65/81 Q.87 Twointegersx andy arechosen (with replacement) from

andn=4,is-
(A) U3 (B)2/3
(©) 14 (D) 1/2

Passage (Q.78-Q.80)

Q.78

Q.79

Q.80

A bag contains6 ball of 3 different colours namely White,
Green and Red, atleast one ball of each different colour.
Assume all possible probability distributions are equally
likely.

The probability that the bag contains 2 balls of each
colour, is —

(A)1/3 (B)1/5

(© V10 (D) V4

Three balls are picked up at random from the bag and
found to be one of each different colour. The probability
that the bag contained 4 red balls is —

(A)114 (B)2/14

(C)314 (D)4/14

Threeballsare picked at random from the bag and found
to be one of each different colour. The probability that
the bag contained equal number of whiteand green balls,
is —
(A)4/14
(©) 214

(B)314
(D)5/14

Passage (Q.81-Q.83)

Q.81

Q.82

Q.83

There are four boxes A4, Ay, Ay and A,. Box A; hasii
cards and on each card anumber is printed, the numbers
arefrom1toi.Abox isselected randomly, the probability

i
of selection of box A, is 0 andthenacardisdrawn. Let

E; representsthe event that acard with number i isdrawn.

P (E,) isequal to -

(A)1/5 (B) /10

(©) 25 (D)4

P (A5/E,) is equal to —

(A) L4 (B)1/3
©12 (D)2/3
Expectation of the number on the card is -
(A)2 (B)25

©3 (D)35

NOTE : Theanswer toeach questionisaNUM ERICAL VAL UE.

Q.84

Q.85

Q.86

Anurn contains2 white and 2 black balls. A ball isdrawn
at random. If it is white is not replaced into the urn.
Otherwise it is replaced along with another ball of the
same colour. The process is repeated. The probability
that thethird ball drawnisblack is 23/A. Find thevalue
of A.

The probability that sin® (sin x) + cos™! (cosy) is an
integer if X,y € {1, 2, 3,4} isA/16. Find thevalue of A.
A 13 digit number is choose at random then probability
that the selected number is a palindrome (when read in
reverse order forms the same number) isA/108. Find the
value of A.

Q.88

Q.89

Q.90

Q.91

Q.92

Q.93

Q.94

Q.95

Q.96

Q.97

the set{0, 1, 2, ....., 10}. If P be the probability that | x - y|
islessthan or equal to 5, then find the value of 121P.
P(A)=3/7,P(B)=12,P(A'nB’)=114thenP(A N B)
isequal to (whereA', B' are complement of A, B)

Square is selected with all their vertices belonging to
point (xi,yj)wherei,j e(1,2, ... 14, 15}.
Ifxi+l—xi:yj_ﬂ—yj:lunit, Vi_,j e(L,2, ... 13, 14}
then probability that length of side of selected square
equalsto integer isA/840. Find the value of A.

Mr. A makes a bet with Mr. B that in asingle throw with
two dice he will throw atotal of seven before B throws
four. Each of them has a pair of dice and they throw
simultaneoudy until ine of themwins, equal throwsbeing
disregarded. Probability that B wins, isA/3. Find thevalue
of A.

Afair coinistossed until ahead or fivetailsoccur. If the
probability that the coinistossed for amaximum number
of times can be expressed as arational p/q (in the lowest
form), then (p + g ) equals —

All the face cards from a pack of 52 playing cards are
removed. From the remaining pack half of the cards are
randomly removed without looking at them and then
randomly drawn two cards simultaneously from the
remaining. If the probability that two cards drawn are

p(*Cyp)

both acesis
40 20
Cxp- "G

, find p.

Of the three independent events E,, E,, and Es, the
probability that only E; occursisa, only E, occursis 8
and only E; occursisy. Let the probability p that none of
events E4, E, or E; occurs satisfy the equations (o —23)
p=oapand (B -3y) p=2py. All thegiven probabilities
are assumed to lie in the interval (0, 1). Then

Probability of occurrenceof E;
Probability of occurrence of E;

Two number issdlected randomly fromtheset S={1, 2, 3,
4,5, 6} without replacement one by one. The probability
that minimum of the two numbersislessthan 4 is (4/X).
Find the value of X.

If P(B)=3/4, P (A nBn C)=13 and

P (A n B C) =1/3and, then P(B N C) is(1/X).
Find the value of X.

If three distinct numbers are chosen randomly from the
first 100 natural numbers, then the probability that all
threearedivisibleby both 2 and 3is (X / 1155). Find the
valueof X.

A six faced fair dice is thrown until 1 comes, then the
probability that 1 comesin even no. of trialsis (X/11).
Find the value of X.
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Q.1 If the probability of solving a problem by three students Eé)) é//g ((DB)) 71//3
are1/2, 2/3 and 1/4 then probability that the problem will
be solved- [AIEEE2002] Q.10 LetA and B betwo eventssuchthat P(A UB) = 1/6,
(A) 12 (B)3/4 P(ANB)=14andP(A)=1/4, where A stands for
€18 (D) /8 complement of event A. Then eventsA and B are
Q2 IfP(AUB)=34and P(A)=2/3then P(A NnB)equas (A) equally likely and mutually exclusive[Al EEE-2005]
(A) 112 B)7/12 [AIEEE 2002] (B) equally likely but not independent
(C)512 (D) 12 (C) independent but not equally likely
Q.3  Anpairof diceisthrown. If 5 appearson at |east one of the (D) mutually exclusive and independent
dice, thenthe probability that thesumis10or greater,iss Q.11 Atatelephoneenquiry system the number of phone cells
(A) 11/36 (B)2/9 [AIEEE 2002] regarding relevant enquiry follow Poisson distribution
(©311 (D) V12 with an average of 5 phone calls during 10-minute time
Q.4 EventsA, B, C are mutually exclusive events such that intervals. The probability that there is at the most one
a1 1-x 1- 9% phone call duringa10-minutetime periodis
P(A) = ,P(B)= —— and P(C) = ——. Theset (A) 6/5° (B)5/6 [AIEEE 2006]
3 4 2 (C) 6/55 (D) 6/
of possiblevaluesof x areintheinterval-[AIEEE 2003] Q.12 A pair of fair dice is thrown independently three times.
11 The probability of getting ascore of exactly 9 twiceis-
(A0, 1 (B) {5,5} (A) U729 (B)8/9 [AIEEE 2007]
(©) 81729 (D) 8/243
12 113 Q.13 Two aeroplanes| and Il bomb atarget in succession. The
© [5 5} (D) [5 ' 3} probabilitiesof | and I scoring ahit correctly are0.3 and
) , 0.2, respectively. The second planewill bomb only if the
Q.5 Fivehorsesareinarace. Mr. A selects tV\{Q of the horses first misses the target. The probability that the target is
at random and_ bet.s on them_. The probability that Mr. A hit by the second plane is- [AIEEE 2007]
selected the winning horse is- [AIEEE 2003] (A)0.06 (B)0.14
(A)2/5 (B)4/5 (©)02 (D)0.7
(©)35 . (D) /5 ) ) . Q.14 A dieisthrown. Let A be the event that the number
Q6 The prgpabll|ty tha_t A speaks truth is 4/5 while this obtained is greater than 3. Let B be the event that the
probabl_llty for B is 3/4. The probablllty that they number obtained is lessthan 5. Then P(A ) B) is
contradict each other when asked to speak on afact is- (A)O (B) 1 [AIEEE 2008]
(A)3/20 (B)1/5 [AIEEE 2004] ©)2/5 (D) 3/5
(©) 7120 ) (D) 4/5_ S Q.15 Itisgiven that the events A and B are such that
Q.7 Arandom variable X hasthe probablllty distribution: P(A) =1/4, P(AlB) =1/2and P(BlA) =2/3. Then P(B) is
[AIEEE 2004] (A) U3 (B)2.3 [AIEEE 2008]
X :J1 J2 [3J4]Js e[ 718 (C)1/2 (D) 1/6
p(X):| 0.15{0.23 [ 0.12] 0.10| 0.20| 0.08 0.07] 0.05| Q.16 Inabinomial distribution B (n, p=1/4), if the probability
For theevents E = { X isaprime number} and F={ X < 4}, of at least one success is greater than or equal to 9/10,
the probability P(E U F) is- then nis greater than : [AIEEE 2009]
(A)0.87 (B)0.77 1 9
(0035 (D)050 A —F—— ® 7 7,3
Q.8 Themean and the variance of abinomial distribution are logyo"+ 10910 logyo"~logio
4 and 2 respectively. Then the probability of 2 successes 4 1
is [AIEEE 2004] ©—1 3 D) —% —3
37 219 logyp —10gs0 logyo" 10910
(A) 555 ®) 56 Q.17 Oneticketisselected at random from 50 tickets numbered
00,01, 02, ....... , 49. Then the probability that the sum of
© 128 D) 28 the digits on the selected ticket is 8, given that the product
256 256 of these digitsis zero, equals: [AIEEE 2009]
Q.9 Three houses are available in a locality. Three persons (A U7 (B)5/14
apply for the houses. Each appliesfor one house without (C) 1/50 (D) 114

consulting others. The probability that alll thethree apply
for the same house is - [AIEEE-2005]
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Q.18 Four numbers are chosen at random (without Q.25 If12identical ballsaretobeplacedin 3identical boxes,

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

replacement) fromtheset{1, 2, 3, ....., 20} .[AIEEE 2010]

Satement-1: The probability that the chosen numbers

when arranged in some order will formanAPis 1/85.

Satement-2: If the four chosen numbers from an AR,

then the set of all possible values of common difference

is{+1,+2,+3,+4,+5}.

(A) Statement-1 istrue, Statement-2 istrue; Statement-2
is not the correct explanation for Statement-1.

(B) Statement-1 istrue, Statement-2 isfalse.

(C) Statement-1 isfalse, Statement-2 istrue.

(D) Statement-1 istrue, Statement-2 istrue; Statement-2
isthe correct explanation for Statement-1.

An urn contains nine balls of which three are red, four
are blue and two are green. Three balls are drawn at
random without replacement from the urn. The probability
that the three balls have different colour is—[Al EEE 2010]
(A) 27 (B) 121

(C)2/23 (D) V3

Consider 5 independent Bernoulli’s trials each with
probability of successp. If the probability of at least one
failureisgreater than or equal to 31/32, then pliesinthe

interval [AIEEE 2011]
23] 2y
A2 ® 212
1 1
© [0' 5} (D) (51}

If Cand D aretwo events such that C — D and P(D) = O,
then the correct statement among the following is:
[AIEEE 2011]
(A)P(C|D)=P(C) (B) P(C|D)=P(C)
(C)(CID) <P(C) (D) P(C|D)=P(D)/P(C)
Three numbersare chosen at randomwithout replacement
from{1,2,3, ..., 8}. The probability that their minimumis

3, given that their maximum is 6, is — [AIEEE 2012]
(A)3/8 (B)1/5
©v4a (D)2/5

A multiple choice examination has 5 questions. Each
guestion has three alternative answers of which exactly
oneiscorrect. The probability that a student will get 4 or
more correct answers just by guessing is —

[JEEMAIN 2013

(A) 17/3° (B)13/3°
(C)11/3° (D) 10/3°
Let A and B be two events such that
— 1 1 — 1
P(AuUB) s P(AmB):?1 and P(A):Z' where

A stands for the complement of the event A. Then the
events Aand B are — [JEEMAIN 2014]
(A) mutually exclusive and independent .

(B) equally likely but not independent.

(C) independent but not equally likely.

(D) independent and equally likely.

Q.26

Q.27

Q.28

Q.29

Q.30

Q31

Q.32

Q.33

then the probability that one the boxes contains exactly

3ballsis [JEE MAIN 2015]
(A) 55 (2/3)10 (B) 220 (1/3)12
(C) 22 (1311 (D) (55/3) (2/3)11

Let two fair six-faced dice A and B be thrown
simultaneoudly. If E, is the event that die A shows up
four, E, istheevent that die B showsup two and E5isthe
event that the sum of numbers on both dice is odd, then
which of the following statementsis NOT true ?

(A) E, and E5 are independent [JEEMAIN 2016]
(B) E; and E; are independent

(C) E4, E; and E; areindependent

(D) E; and E, areindependent

A box contains 15 green and 10 yellow balls. If 10 balls
arerandomly drawn, one-by-one, with replacement, then
the variance of the number of green ballsdrawniis:

(A4 (B)6/25 [JEEMAIN 2017]
(©)12/5 (D)6

If two different numbers are taken from the set
{0,1,2,3,....... , 10} ; then the probability that their sum

aswell as absolute difference are both multiple of 4, is:

(A) 14/45 (B)7/55 [JEEMAIN2017]
(C)6/55 (D) 12/55

For three events A, B and C, P (Exactly one of A or B
occurs) = P (Exactly one of B or C occurs) = P (Exactly
one of C or A occurs) = 1/4 and P (All the three events
occur simultaneously) = 1/16 . Then the probability that
at least one of the events occurs, is: [JEE MAIN 2017]
(A)7/64 (B)3/16

(©) 7132 (D) 7/16

A bag contains 4 red and 6 black balls. A ball is drawn at
random from the bag, its colour is observed and this ball
along with two additional balls of the same colour are
returned to the bag. If now aball isdrawn at random from
the bag, then the probability that this drawn ball isred,

is: [JEE MAIN 2018]
(A) U5 (B)3/4
(©)3/10 (D) 2/5

Two cardsare drawn successively with replacement from
awell-shuffled deck of 52 cards. Let X denotetherandom
variable of number of aces obtained in the two drawn
cards. ThenP (X =1) + P(X = 2) equals

[JEEMAIN 2019 (JAN)]
(A)52/169 (B) 25/169
(C)49/169 (D) 24/169
Let A and B be two non-null events such that
A c B. Then, which of thefollowing statementsisalways
correct ? [JEEMAIN2019(APRIL)]
(A)PAIB)=1 (B)P(A[B)=P(B)-P(A)
(C)P(A|B)<P(A) (D)P(A|B)=P(A)
The minimum number of timesone hasto tossafair coin
so that the probability of observing at least one head is

at least 90% s : [JEEMAIN2019(APRIL)]
(A)5 (B)3
©2 (D)4

v
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Q.34 Four persons can hit atarget correctly with probabilities Q.41 An unbiased coinisthrown 5 times. Let X be arandom

Q.35

Q.36

Q.37

Q.38

Q.39

Q.40

111 1
AV A and -
234 8
independently, then the probability that the target would

respectively. If all hit at the target

be hit, is [JEEMAIN2019(APRIL)]
(A) 25/ 192 (B)1/192
(C)25/32 (D)7/32

Assumethat each born child isequally likely to be aboy
or agirl. If two families have two children each, then the
conditional probability that all children are girls given
that at least two aregirlsis: [JEE MAIN 2019 (APRIL)]
A)v11 (B) /17

(© 110 (D) V12

Minimum number of times afair coin must be tossed so
that the probability of getting at least one head is more

than 99%s: [JEEMAIN2019(APRIL)]
(A)5 (B)6
©7 (D)8

If three of the six verticesof aregular hexagon are chosen

at random, then the probability that the triangle formed

with these chosen verticesis equilateral is:
[JEEMAIN 2019 (APRIL)]

(A)3/10 (B) /10

(©) 3120 (D) /5

Let arandomvariable X have abinomial distribution with

mean 8 and variance4. If P (x < 2) = k/216, thenk isequal

to [JEE MAIN 2019 (APRIL)]
(A) 17 (B)1
©121 (D) 137

For andinitial screening of an admissiontest, acandidate
isgivenfifty problemsto solve. If the probability that the
candidate can solve any problem is 4/5, then the
probability that he is unable to solve less than two

problemsis: [JEEMAIN2019(APRIL)]
316( 4\*® 54(4)49
(A) 25 (5) (B) 515

164(1)® 201( 1)%
© 25 [5) (B) 5 (5)
A personthrowstwofair dice. HewinsRs. 15for throwing
a doublet (same numbers on the two dice), wins Rs.12
when thethrow resultsin the sumof 9, andlosesRs. 6 for
any other outcome on the throw. Then the expected gain/
loss(inRs) of thepersonis: [JEE MAIN 2019 (APRIL)]
(A)2gan (B) 1/2loss
(C) V/4loss (D) 1/2gain

Q.42

Q.43

Q.44

Q.45

Q.46

Q.47

variable and k be the value assigned to X for k = 3, 4, 5
times Head occurs consecutively and otherwisethevalue
of X is assigned —1. What is value of expectation.
[JEE MAIN 2020 (JAN)]
(A)1/8 (B)-1/8
(C)3/8 (D)-3/8
In aworkshop, there are five machinesand the probability
of any one of them to be out of service on aday is (1/4).
If the probability that at most two machineswill be out of
service on the same day is (3/4)3 k, thenk isequal to :
[JEE MAIN 2020 (JAN)]

(A)17/2 B)4

(©17/8 (D)17/4

Let P(A)=1/3, P(B) = 1/6, whereA and B areindependent
events then [JEEMAIN 2020 (JAN)]

(A)P(A/B)=1/6 (B)P(A/B)=1/3
(COP(A/BY=2/3 (D)P(A/B)=5/6
Let A and B are two events such that P(exactly one)
=2/5P(AuB)=1/2thenP(ANB)=
[JEE MAIN 2020 (JAN)]

(A)1V10 (B)2/9
(©)us (D) V12
Inabox, thereare 20 cards, out of which 10 arelebelled as
A andtheremaining 10 arelabelled asB. Cardsaredrawn
at random, one after the other and with replacement, till a
second A-card is obtained. The probability that the
second A-card appears before the third B-card is:

[JEE MAIN 2020 (JAN)]
(A) 1116 (B)13/16
(C) 916 (D) 15/16
A random variable X has the following probability
distribution :

X 1 2 3 4 5
P(X): K2 &K K &K 5K 2
ThenP (X >2)isequal to:  [JEE MAIN 2020 (JAN)]
(A) 7/12 (B) 23/36

(C) 136 (D) 1/6

If 10 different ballsareto be placed in 4 distinct boxes at
random, then the probability that two of these boxes
containexactly 2and 3ballsis: [JEE MAIN 2020 (JAN)]

945 965
(A) AL (B) i

945 17 x 945
© 10 5
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ANSWERKEY

EXERCISE -1

1123|456 7|8]9]10[111(12]|13]|14|15(16]17|18|19|20|21|22(23]|24]25
cijc|sfpbjcjcjc|c|pjc|jA|B|c|p||B|c|Bjc|A|IB]C
26| 27(28129130|31|32|33|34|35]|36|37|38[39|140|41|42|43|44|45|46]|47|48]| 49|50
DIA|B]J]C|C|D|B|IB|A]C|D|C|C|]C|]C|B|J]A|B|IB|fC|]C|D|BJ|C]A
51|52|53|54|55|56|57|58|59|60]|61|62|63|64|65|66|67|68|69|70|71|72|73|74|75
c|s|p|pfs|B|bjc|c|C|A|B|B|JC|A|]C|]A|B|C|]A|IB|JA|C]|BIJA
76| 77|78]179180|81]|82|83|84|85]|86|87|88|89]|90[91]92]93]194]|95|96]|97]98]| 99100
B|A|]A|D|ID|A|J]A|B|A|B|D|B|B|J]A|B|C|B|J]A|B|A]J]A|JC|A]A]|C

>lo|> o> |O|> |0

EXERCISE - 2
1011121314 |15|16 |17 (18(19]|20|21| 22|23 |24 |25
c/|B|lA|lA|]A|B|B|C|DIC|A|]A|D|A|C|A|D|IDIA|(A|B|B|D|A|B
26(27(28(29(30|31|32(33(34|35|36|37|38(39)|40|41|42(43(44|45)|46|47(48(49|50
A|B|AlBlB|B|D|IA|JA|A|A|B|A|A|A|C|B|B|[B|A|A|A|D|A]|C
51)|52(53(54|55|56(57|58|59(60(61|/62|63|64|65(66|67|68(69|70|71|72(73|74|75
A|lA|lA|lA|C|D|ID|D|D(B|A|A|B|(D|C|D|A|B|B[A|JC|B|C|A]|C
76(77|78|79(80(81)|82|83(84|85|86(87|88|89(90(91|92(93(94|95(96(97
DIA|C|A|(B|C|B|A|[7][|3]|1([91]0]229(1[17| 6 [6 |5 |12(4 |5

-
N
w
IS
(3]
»
~
co
©0

> 0| 0| > 0| 0

EXERCISE-3
112 (3 (4|56 (7 (8|9 [10(11(12(13[14(15(16(17(18(19|20|21(22|23|24|25
c|c|c|B|A|fC|B|D|B|C|(D|D(B|B|A|D|D|(B|JA|C|B|B|C|C|D
2627 (28(29(30(31(32(33(34(35(36(37(38(39|40(41(42|43(44|45|46|47
c|,c|jc|(pfpfe|(DjD|C|A|fC|B|D|B|IB|A|[C(B|A|[A|B|D

> o 0O

¢
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CHAPTER-11PROBABILITY (5) (A).Let W, (Bl) be the even that awhite (ablack) ball is

SOLUTIONSTOTRYITYOURSELF
TRYITYOURSELF-1

(1) (A). The required probability = 1 — (probability of the event

that the roots of x2 + px + q = 0 are non-real).

Therootsof x2 + px + q= 0will be non-real if and only

if p2—4q<0 i.e. ifp?<4q.

We enumerate the possible values of p and g, for which

this can happen in the following table.

p No. of pairs of p,q
1,

1,2
12,3
12,3

1,234
1,234
1,2,3,4,5
1,2,3,45
1,2,3,4,5
1,2,34,56

Boo~voouh~wNnrla

U U, WWNE

Thus, the number of possible pairs = 38.

Also, thetotal number of possible pairsis10 x 10=100.

38
.. Therequired probability = 1—ﬁ =1-0.38=0.62

(2 (A). P(2whiteand 1 black)
=P (W,;W,B5 or W;B,W5 or B;W,W,)
=P(W;W,B3) +P(W;B,W,) + P (B;W,W,)
=P(W,;) P(W,) P(B3) +P(W,) P(B,) P(Wy)

+P(By) P(W,) P(Wy)
_323,321,121 143, 1)_2
444 444 444 32 32

(3) (B). Theno. of ways of placing 3 black balls without any
restrictionis9C,. Sincewe have total 10 placesof putting
10 ballsinarow and firstly wewill put 3 black balls. Now
the no. of waysin which no two black balls put together is
equal to the no. of ways of choosing 3 placed marked out

of eight places.
-W-W-W-W-W-W-W -

This can be done is 803 ways. Thus, probability of

8C3 _8x7x6 _ 7

the required event =
e 10, " 10x9x8 15

(4) (B). The probability that only two tests are needed

= (probability that the first machine tested is faulty)
x (probability that the second machinetested isfaulty

given the first machine tested is faulty)

_2, 1.1
-<.

2 1
_X_
4 3

©)

™

®

©)

drawn in the first draw and let W be the event that white
ball is drawn in the second draw. Then,
P(W)=P(B,) P(W/B,) +P(W) P(W/W,)

n m N m m+k
m+nm+n+k m+nm+n+k

_ mm+m+k) ~ m
T (m+n)(M+n+k) m+n
(D). Given, P(A/B) = P(B/A)
P(ANB) _P(ANB) _ Lo b
P(B) P(A)

Thebox contains 15 oranges out of which 12 aregood and
3 arebad. Inthefirst draw, one orange is drawn out of 12
good oranges.
12
P(A)= 15
After first draw, there are 14 oranges | eft.
In the second draw, one orange is drawn out of 11 good

11
PEBIA)= T,

After second draw, there are 13 oranges left.In the third
draw, one orange is drawn out of 10 good oranges.

oranges.

P(CI/AB)= %
P(An B C)=P(A).P(B/A).P(C/AB)
12 11 10 M
15714713 o1

1 3
Given,P(A) = 5 ,P(AUB)=¢ andP(B)=p

() A andB aremutually exclusive

P(AN B)=0

Now, P(AUB)=P(A)+P(B)-P (AN B)
3 31 6-5 1
___+p_0 p—___—_—_
5 2 5 2 10 10

(i) A and B are independent
P(An B)=P(A)xP(B)
Now, P(AUB)=P(A)+P(B)-P(A) xP(B)
3 1 1

= 572 P P

§_1_p(1_1] 111

= 5 2 P22 P 7P
Consider A be the event that a student reads Hindi
newspaper and B bethe event that a student reads English
newspaper.

60 40
=—=06PB)=—=04
P(A) 100 (B) 100

20
andP(ANB)= 7 ~=02

rYrm
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@

@

(@ NowP(Au B) =P(A)+P(B)-P(ANnB)
=0.6+04-0.2=0.8
Probability that that she reads neither Hindi nor
English news paper.

1
=1-P(AUB)=1-08=02= ¢

P(ANB)
P(A)

02 1

(b) P(B/A)= =06-3

P(ANB) _
P(B)

_02 1

(© P(A/B)= =04 2

TRYITYOURSELF-2

Consider E; and E, be the events that a student knows
the answer or guesses the answer respectively.
Consider A be the event that answer is correct.

. P(E)) =3/4andP(E,) = /4
Since the student knows the answer

. P(A/IE))=1and P(A/E,) =1/4
By Bayes’ theorem

P (ELIA) — P(E).P(A | Ey)

3 1 3 3 3
&t 4 4 a3 1
-3 l 1-3 1 12+1 13 4 13 13

—xl+—x=— —+—

4 4 4 4 16 16 16
Consider E;, E, and E; be the events of selecting a coin
and let A be the event of getting a head.

There are three coins and each coinisequally likely to be
selected.

P(E)=P(Ey)=P(E3)=1/3
Since the first coin has two heads

P(A/E)=1
Second coin is biased
P(A/E,) =75% s _3
(AE)=T5%=100"2
Second coinisunbiased .. P (A/E3) = 1/2
By Bayes theorem,
P (EL/A) = P(Ex) P(A/Ey)

14 1 1

1 1 311 11 1 4+43+2
Sxl+Ex—+x— 4+

3 343 2 3 46 12
1
_3_ 112 4
9 39 9

12

©)

4

©)

Consider E; and E, be the events that item drawn is
produced by machine A and machine B respectively.
Consider A be the event that item drawn is defective.

60 40
0= —— =
P(Ey)=60%= 7~ and P(E;)=40%= 155

It isgiven that

2 1
and P(A/Ey) =1%= —

=20 =
P(A/E) =2%= 10

By Bayes' theorem,

P(Ex) P(A/Ey)

P(E2/A)= P(E) P(A/E)+P(E,) P(A/E,)

4 1 4
_ 100 100 ___ 1000
60 2 40 1 12 4
XX
100 100 100 100 1000 1000

4
_1m _ 4 1000 1
~T16 10000 16 4
1000

Consider E4, E, and E5 be the events that the item is
manufactured by operator A, operator B and operator C
respectively.

Consider A betheevent that the defectiveitemis produced.

30
P(E,) =30%= - and

50
=50% = —
P(E,) =50% , 00

100

20
P(Eq) =20%= ——

100
It isgiven that
P(A/E) = 1%= — . P(AJE,)=5%= — and
V=207 1007 2 =277 100
P(A/E.) = 7%= —
I=1%= 100
By Bayes' theorem,
P(EL/A) P(Ey) P(A/Ey)

50 1 5

100 100 _ 1000
5 1 3 5 20 7 5 15 14

100 100 100 100 100 100 1000 1000 1000

5
1000 5 8 1000~ 5
34 1000 34 34
1000

(A). Consider E; and E, be the events that A speaks truth
and A does not speak truth respectively.

[4
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Consider A be the event that a head appears. 1 5 5 1 5 5 10 5
4 4 1
P(El)— andP(E,) =1-P(E)=1-=== 6 6 6 6 36 36 36 18 .
5 5 Now P (X = 2) = Probability of getting six on both die
1 1 1 1
Itisgiventhat P (A/E;) = andP(A/EZ)—— —P(A)P(A)—E 5 3%
By Bayes theorem, Thus the required probability distribution is
P(Ey) P(A/E) X 0 1 2
P(EL/A)=
P(E) P(A/E)+P(Ep) P(A/E,) oo - 2 5 1
' 36 18 36
4.1 4 4 Now, E(X)
__ 52 _ 10 _10_4 120_4
41114 1 "5°10°5 5 - 0x2—:+1x%+2x3—2:0+%+1—18:%:%
5 2 5 2 10 10 10
® 0 o L AHAE+ T k=1 (8) Let p bethe probability of success.
[ P1+P2+P3 ...... P,=1] 6 1 L s
2 2 -
= 10kc+9K-1=0 = 10k<+10k-k-1=0 Then, p= — andq=1--=> n=8
= 10k(k+1)-1(k+1)=0 = (k+1)(10k-1)=0 %6 6 6 6'
= k+1=0 orl10k-1=0 The probability of getting r successes is given by
= k=-1or k=1/10 4-r
k = -1 is not possible 4 S
=10 PX=r="C, s s wherer=0,1,2,3,4
i) P(X<3)=0+k+2k=3k=3x == — 5)°(1)*__ 25 1 25
W Pt lo 10 P(X=2)=4C2[€) '[E) 0% 3 3% 216
(7) If X be the random variable which denote the number of -
sixes on two dice then X may have values 0, 1 or 2. (9 (C). Let p bethe probability of success.
Consider P (A) be probability of getting six on die. 10 1 L 1 9
1 Thep—ﬁ—mandq— —E—E,n—S
P(A) = 6 The probability of getting r successes is given by
Consider P (B) betheprobability of not getting six ondie. 51
1 5 P(X=r)="C, ( 0] [ 0) wherer=0,1,2, ....... 5
PB)=1-—==~ 1 1
6 6
Now P (X =0) = Probability of getting no six onany die

5 5 25
=P®)*P®)=5"5" 3%

P (X = 1) = Prabability of getting one six on any onedie
=P(A)P(B) +P(B)P(A)

P(X=0)=

(2 3
3 ()

E
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HAPTER-11: PROBABILITY

- . . 4
EXERCISE-1 (11) (C). Probability of first card to beakmg:§
1) @®).n(9=36 3
Favourable outcomes: (1, 4), (4, 1), (3,2), (2, 3) and probability of also second to be aking = I3
Required probabilit 4 4 3 1
Ui ility= —=— ; ity = x> —
36 9 Hence required probability = x ST
o 1 (12) (D). Tota no. of waysplacing 3 lettersin three envelops
@ (D). P(4+B)=P()+P(B)~ P(4B) 4 +4 0 2 = 3!, out of these ways only one way is correct.
(3) (D). Required probability is 11
P(Red + Queen )— P(Red m Queen ) Hence the required probability = TR
= P(Red) + P(Queen ) — P(Red M Queen ) (13) (C). Tota waysare 8 and favourable ways are 4
26 4 2 28 7 S ={HHH ,HHT .......TTT }
IR o
(@)  (C). P(4)= P(4 " B)+ P(4 U B)- P(B) Hence probability =5 =+
1.5 2 3 1 (14) (A). Let E, bethe event that man will be selected and
36 3 6 2 E, the event that woman will be selected. Then
(5) (C). Fromformula, P(A LU B)=P(A) + P(B) 1 L 1
117 P(El):ZSOP(EI):l_Z:Z and P(E2):§
"5 2 10 o,
(6)  (B). Probability of one card to beking So P(E;)=7 .Clealy £, & E, areindependent events.
4 1
= —=— (-- = = - - - - 3 2 1
P=o"13 (.- favourablecases =4, Total cases=52) so, P(E, mEz):P(El)xP(E2):ZX§:E
3 — 3_5 15) (B).Since AcB=ANB=BnAd=4
M (O.PA)=5=P(R)=1-5=5 (19 B)Sneedcp=dns=sn
p[ﬁj _PBnA)_PA)_,
- oddsin ecing of A< PA) _5_¢., Hence "\ )= " pay P
- oddsinaganst of A= PA) 3 (16) (C). If the sample space be sthen n(s) = the total number
(8 (C).P(3u4)=P(3)+P(4)-P(3n4) of ways of drawn 3 balls out of total 13 balls=13C3
If A =the event of drawing three blue balls then
8 6 2 12 n (A) - SC
=—t———=— 3
25 25 25 25
(9)  (C). Thenumber of ways of chosing thefirst squareis64 50 5x4x3
and that for the second squareis 63. Therefore the number - P(E)= N(A) __Cs __3x2x1
of ways of chosing the first and second square is nis) Bc, 13x12x11
64 x 63 = 4032 . Now we proceed to find the number of 3x2x1
favourable ways. If the first happens to be any of the
. 5x4x3 5
four squares in the corner, the second square can be =
chosen intwo ways. If the first square happensto be any 13x12x11 143
of the 24 square on either side of the chess board, the (17) (D). Thetotal no. of waysto arrange 5 lettersat 5 places
second square can be chosenin 3ways. If thefirst square n(s)=>5!
happensto beany of the 36 remaining squares, the second In the five letter word, two place are even (second and
square can be chosen in 4 ways. fourth) and there are two vowels A and U in the give
Therefore the number of favourable waysis word. Sowe haveto arrange 2 vowel at 2 even placesand
3 3 consonants at remaining 3 places.
@)2)+(24)(3)+(36)(4)=1224 L n(A)=21.3!
. o224 1
Hence the required probability =202 18 < P(A)= n(A) _ 2!.I3! :i
(10) (C). Required probability = probability of right club and n(s) St 10
good shot or probability of wrong club and good shot ~ (18)  (B). Let A = event that selected number isdivisible by 3
L1 4 1 4 B = event that selected number isdivisible by 4
= gX;JrgXZ = Here the events are not mutually exclusive.
[ 314
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(19)

(20)

(21)

(22)

(23)

(24)

6 5 1
thenP (A) = %,P(B)= 20" P(AB) = 0
. P(A+B)=P(A)+P(B)-P (AB)
6 5 1 10 1

20 20 20 20 2

(B). LetAbeevent for Atofail and B betheevent for B to

fail,then P(A) =0.2and P(B) =0.3

Since A and B are independent events,

. P(AB)=P(A) P(B)

.. Required probability = P(A+ B)
=P(A)+P(B)-P(AB)=P(A)+P (B)-P (A) P(B)
=0.2+0.3-0.2x0.3=0.5-0.06=0.44

(C). The sum of the numbers greater than 9 may be 10,11

and 12. If these eventsbe A, B, C respectively, then

P(A)=3/36[ . favourablecasesare(6, 4), (5,5), (4,6)]

P(B)=2/36[". favourablecasesare(6,5), (5, 6)]

P(C)=1/36 - favourablecaseis(6, 6)]

Now sinceA, B, C aremutually exclusive,

soP(A+B+C)=P(A)+P(B)+P(C)

3 2 1 1

3 36 36 6
(B). P(King n Heart) =1- P (King U Heart)
=1-[P(K)+P (H)-P (K H)
_1_[i+E_i}_ _16_36_9
T |52 52 52| T 52 52 13

(©). P(X).P(Y) + P(X).P(Y)

_60 50 40 50 1
7100 100 100 100 2

MnStat = 30

——  |[[s=125]

w' ==

M=70 Stat=55

P (M) + P (Stat) — 2P (M n Stat)
_70.5 ,30 60 13
125 125 "125 125 25

(B). Let 100 students studying in which 60 % girls and
40% boys.

Boys=40, Girls=60

25
100

25% of boys offer Maths = x40 =10 Boys

10

60 =6 Gj
100 x Girls
It means, 16 students offer Maths.

10% of girlsoffer Maths=

6 3
. Required probability = 6 -8

(25)

(26)

(27)

(28)
(29)

(30)

31
(32)

(C). Total number of pensinfirstbag=4+2=6
and total number of pensin second bag=3+5=8.
The probability of selecting awhite pen from first bag

= %:§ and probability of selecting a white pen from
second bag = 3/8.
. Required probability that both the pens are white
2 3 1
——X—=—,
3 8 4
(D). Required probability
- ¢ a6 G _20+56 76
12C112C1 12C1 12C1 “Tm  1m

(A). Thereare8 primenumbers 2, 3, 5, 7, 11, 13, 17, 19.

e 8.7

14
. HH -2 = =
Hencerequired probability = 33 C, 20.19 95°

C)x*Cy 3x3 3

‘c, 15 5

(B). Required probability =

(C). Thetotal waysof drawing 5out of 52 cardsi.e., the
number of elementsin samplespace S. n(s) =2C;,
Out of 52 cards, there are 4 kingsand 48 other cards.
Out of 4 kings the total number of ways of drawing 1
king=4C,.

So if E; =the event of having oneKing n (E,) = 4C1.
Remaining 4 can be drawn out of 48 in 48C, ways.

So, if E,= the event of having any 4 from the remaining
cards.  n(E,)=4%C,

Let E =the event of drawing, 1 king and 4 other cards.
thenn (E) =n(E,) . n(E,) =4C, x%8C,

n(E) “Cyx*c,

“PET e T

_ix 48! ><5! 47! 3243
T3 414417 521 10829

. . _7C3 7C5_56_4
(C). Required probability _E+ C. TS

C+'Cy 10
(D). Required probability = oo 10
1
(B). The Total number of exhaustive cases of drawing
two cards = 5°C,
Now, to get at least one Ace out of two drawn cards, one
card of Ace and second card of others or both cards can
be of Ace.
If these events are denoted by A and B respectively then
P(A) = (4C, x%8C,)/%2C,=32/221,
P(B)=4C,/%C,=1/221
-- P(A+B)=P(A)+P(B)
33 1 33

S PA+B)= = —
A+ B)= 1 221" 221
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(33) (B).LetA =eventthat drawn card isa court card — _
i.e. acard of king, queen or jack. = P(E)~P(F):E ..... (i) and P(E)-P(F):E ..... (i)
B = Event that drawn card is black.
1
26 _ 6 = {(1-P(E)} {(1713)(1:)}:5
then P(B) = 52,P(AB)— = 1
B/~ P(B) 26/52 26 13 | | ;
(34 (A).--P(AUB)=P(A)+P(B)-P(ANB) = 147 ~WPE+ PO == = PE)+ PIF) = ..(iii)
=P(AnB)=1/4 - -
P(ANB) 1/4 3 P(E)=7.7 and P()=. 7.
Now,P(A/B)= "5 @y ~1/3 4 . A
(B) (43) (B). Required probability is
(35 (C). Let A =the event of occurrence of 4 always on the O s
seconddie={(1,4), (24), (34), (4,4), (54), (6.4)} 1- P(no girl)=1- (5] =
. n(A)=6 N .
and B = the event of occurrence of such numbers on (44) (B). The probability of husband is not selected
both dicewhose sumis8={(4,4)} 1 6
ThusA N B =An{(44)} ={(4.4)} =l-2=7
nAnB) 1 | 4
~n(AnB)=1 .. =W=5 The probability that wifeis not selected =1-2 =~
(AnB)=1 P(B/A) h bability that wifei selected =1
(36) (D).LetA = firstcardisthat of aking . 1 4 4
het P(A) = — = = | P(BIA) = — ili i 1.6_6
that P(A) = o5 = 12 . P(BIA)= 7 The probability that only wife selected = zx=-= =
14_4 - i 6,4 102
- P(AB)=P(A)P(B/A) = 351" 663 Hencerequired probability = 35 + 3535 7
A ) _PANAUB) P(A) (45) (C). P(50r60r7) inonedraw =2
o) nee P(AUB i PAVUE)  ~ PAUB) Probability that i hof 3d 7'[h hitsbear 5 or 6
(38) (C). Person hasto missall times probability of it will be robaniity thet Inesch of S craws, theehitshear saroor
. 3Y
- i)
4 1024
(46) (C). The probaility of drawing two cards of same suit
26 26
) I O R O 13 13
(39)  (C). Required probability == =<, 5, anditcan beof any suit out of 4.
(40) (C).Ontria, n=15sinceany of the 15 numberscanbeon 4x13x13 1 5
the selected coin and m = 9 since the largest number is 9 So P)=————=7 and P(B)=—=
andsoitcanbelor2or3....... or 9.
oY 3V Thus P(AmB):P(A).P(B):%x%:%.
We have required probability :[E] :(g] .
41) (B). Thetotal number of waysinwhich i pB|A)="ANB)
(41)  (B). Thetotal number of waysinwhich » personscansit 47y (D). P (Bl )—W P(B|A)=0
at around table =(n-1)!. _ _
' \ SinceP (A) = 0, P(A) = 1 (Inspection)
. Favourable number of cases =2 ! (n -2)! P(A)=1,P(ANB)=0 - AnB=6
. O 21m-2) 2 (48) (B).n(9=6+4=10
Thus the required probability ==, =7~ == There are only two white odd numbered marbles
Hence the odds against are (1 - p): p or (n—3):2. n(E)=2 . P(E)= 1_202é
1 = = 1
(42) (A). Wearegiven P(E ﬂF):E and P(ENF ):5 (49) (C). Total number of cardswhich divisibleby 4 =20
=
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(50)

(51)

(52)

(53)

(54)

(55)

(56)

(57)

(58)

i.e. (4,8,12,....80) numbered

Total number of ways of selecting 2
Cardsout of 80 =80C,,.

Number of favourable cases = 20C,,.

_  ®c, 20x19 19
.. Required probability = TCZ ~“80x79 316

(A). The probability of the four cards being spades
B 13 c, ) 11C2
o _ 52 c, 50 c,
Similarly for other suits

13 11
C C 44
Therequired probability = 4 x 0 2% 5 2 =
C, x >°C, 85x 49

(C). Required probability

171 ‘o x ®cg 3¢, 561
= 52 "35,~
16!1! Ci7 o] 15925

(B). P(All cardsare multipleof 3)

2n71(:3 _ (2n-1) (2n-2) (2n-3)
onc, ~ 12n(6n-1) (3n-1)

(D). P(All cardsare even numbered)

_ ¢y (3n-2)
6”(;3 4(6n-1)
(D). Required probability = P(HHHHT) + P(TTTTH)
1 1 1 1 1 1 1 1 1 1 1

222222222216

N

1
(B).n=3,P(success) =P(HT or TH) = 5 = p=qQq=
andr=2

P(r=2 _3C (ijz E—g
(r=2="G13%) - 278
(B). Total number of matrices= 3°
Number of symmetric matrices= 3%

Number of skew-symmetric matrices= 33
The zero matrix is both symmetric and skew symmetric

. Lo P33
and therefore the required probability = N
(D).n(S)=7",n(E)=(3!) x (4!
o (@B)x@) 6 11
SPE) T 6x5 15 35

(C). Let A = event that drawn ball isred

B = event that drawn ball iswhite

Then AB and BA are two digoint cases of the given
event.

.. P(AB+BA)=P(AB)+P(BA)
_ (E] (Aj 33 33 3
—P(A)PA +P(B) P B Eg 65 5
(C).n(S) =Total number of numbers=5x5C, x 4! =5 (5!)
Fivedigit numbersdivisibleby 6 areformed by using the
numbersO0, 1,2,4and5o0r 1, 2, 3,4, and 5.

*. number of such numbers
=n(E)=2(4)!+2x3x3!1+4x31=108

(C). Here, P(A UB) = = andP(AmB)_:_L

So, fromthe addition theorem.

3 1 4

= =P(A)+P(B)- = or 5 =1-P(A")+1-P(B’)
4 -—
c =
(A). Total number of ways of selecting 3integersfrom 20
natural numbers=29C, = 1140

their product isamultiple of 3 means, at least one number
isdivisible by 3.

Thenumberswhicharedivisbleby 3are3, 6,9, 12, 15, 18
and the number of ways of selecting atleast one of them

is®C x ¥c, + °Cc, x M, + °C; = 776

ulo

. P(A) +P(B)=2-

776 194
1140~ 285
(B). Total exhaustive cases= 62 = 36
Out of these cases following 9 pairs are not favourable
1.1).(12.(1,3),(21).,(22,.(23).(31).32.(3.3
_3
3% 4

Probability =

.. reqd. prob. =1-

P(Ey N Ey)

P (Ed)

(B). P(Ey/E) =

P(E, N Ey)

14
= P(E;NEy) =
= P(Ey)=12
Since P(E;NE,) = 1/8 = P(E,)) .P(Ey)
= events are independent

1_
2

18 = P(E,).P(E,/E,) = P(E,) . U4

Also P(E,UE,) = S+>-===

= E; & E, arenon exhaustive

(C). AsgivenP(A+B) =0.6and P(AB) =0.2
P(A+B)=P(A) +P(B)-P(AB)

= 0.6=P(A) +P(B)-0.2
=P(A)+P(B)=-0.8
=[1-P(A)]+[1-P(B)=2-0.8=1.2

=P(A) +P(B) =1.2

==
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(65)

(66)

(67)

(68)

(69)

(70)

(71)

(72)

(73)

(74)

(A). Square of a number endsin 0, 1, 4,5, 6 and 9

favourable ordered pairsof (a2, b?) canbe (0,0); (5, 5)

;(1,4,41);19,061; (46),(649; (69,096

and P(0)=1/10 = P(5) ;

P(1) =P(4) =P(6) = P(9) = 2/10

(C) Corresponding to each arrangement of (n — m) other

booksthereisaunique arrangement of the mvolumes of

the science book in ascending order and m! arrangements

of themvolumesinrandomorder. - p=1/m!

(A). Tota number of numbersformed withthegivendigits
=51=120

We know that a number is divisible by 4 if the number

formed by itsfirst two digits(fromright) isdivisibleby 4

Heresuchnumbersare 12, 24, 32 and 52.

So total number of numbers formed by given 5 digits

whicharedivisbleby4=4(3!)=24

e orop. = 24 1L
. reqd. prob. = o =2

(B). The independence of two events A and B implies

the independence of their complements and
AP(AnB’)=P(A’).P(B’)=4.0x0.7=0.28.

(C). Probahility of A solving the problem = 2/5.

Probability of B solving the problem =2/3

As A’s solving the problem and B’s solving the problem

are two independent events, required probability

2 2 2 2 4
=4+ - —— X - =—,
5 3 5 3 5

(A). Total number of balls=12.

reatired orabetility = 2 C2 - 14

equired probability = 12C2 =33

(B). Probability that not more than two headsor two tails

a3 5 33 3 -

g = Probability that not less than three heads appear

= Probability that not more than two tails appear = p
(A). Thefirst card can be one of the 4 colours, the second
can be one of the three and the third can be one of the
two. Therequired probability istherefore

13 13 13 169
AXx — X3X — X2X — = ——.,
52 51 50 425
(C). Thetotal number of arrangements
10!

= 31 (As=3,N’s-2)

The number of arrangements in which ANAND occurs
without any split = 6!

orobaliny e 02 L
= FIODaIIY = 901 = 420
P(BNC
(B). P(B/C)= (BAG) . P(BNC)=02P(C)=0.1

P(C)

(75)

(76)

(77)

(78)

(79)

(80)

(81)

(82)

PAUBUC)=XPA)-XP(AnB)+P(AnBNC)

=1.1-[0+0.1+(0.5)(0.3)] +0=1.1-0.25=0.85

(A). Any element of A has four possibilities : element
belongsto (i) both P, and P, (ii) neither P, nor P, (iii) P,
but not to P, (iv) P, but not to P;. Thusn(S) = 4". For the
favourable cases, we choose one element in n ways and
this element hasthree choices as (i), (iii) and (iv), while
the remaining n — 1 elements have one choice each,

3n
namely (ii). Hence required probability = 4—n .

(B). Success— 3S,2C, 1U, 1E
72
Total arrangements — 3121 35

Now, similar |etters are together (consider 3S one letter
and 2C's one | etter) = 4! (favourable cases)
43120 2

735
(A). The cards are of four colours and the number of
cards of given descriptionis24.

. 24 23 46
The probability = 5251 221

(A). Indiawin atleast three matches

e, ( oY w2 (2) o= (2)

3 1
= =_1n=5
(D). P 4q 2

Required probability
) el (el -2
=5c,|=| | = C,l 2] [ =]+5%cs 2| = 22
C3[4 a) T lg) Q)T ) T

6 . 6 1
(D). P(i) = LT 30 =kZi— _k
[ i-1 i-1 20

.. probability =

k=22 pE)= 2

=k=729 PO= 147

(A). Let E =theevent of drawing aheart.
Clearly,P(E)= 52~ c, =7

.. therequired probability

1.9
4 64

3
-

Alw

=P(EEE) =P(E).P(E).P(E) =

P(BN(AUB))

(A).P(B/IAUB') = P(ALB)

_ P(ANB) _P(A)-P(ANB)

P(A)+P(B)-P(AnB’)  0.7+0.6-05
_07-05_1
08 4

Evre
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(83)

(84)

(85)

(86)

(87)

(88)

(B). Thegiven word is made up of the letters|l, ii, brant.
Possihilities of arrangements::
Umber of arrangements:

5!
(i) two dike+two aike+ onedifferent 1 x 5 x (212 =150

5!
(i) two dlike + threedifferent 2 x 6Cx o = 2400

(iii) all aredifferent 7Cgx 5! = 2520
Total number of different arrangements=5070.
2520 252

Therequired probability = 5070 = 507"

(A). Let A betheevent of different birthdays. Each can
have birthday in 365 ways, so N persons can have their
birthdays in 365N ways. Number of ways in which all
have different birthdays = 365p

P(A)=1-P(A)=1- 363 PNN i 51365)!

' (365) (365)" (365—N)!
1 .

(B)-P(ENF) =PE)PF) =5 . 0)

P(EC A F°) = P(EC).P(FC) =%

= (L-P(E))(1-P(F)) =% (i)

Solving (i) and (ii), we get

1 1
P(E) = 5 & P(F) =7 , asP(E) > P(F).
D)I->2N>1T>2E>3 R>1,M—>1,D-—>1,
A—>1 [3EsRest9]
9!
First arrange rest of letters = 2121
Now 3E's can be placed into place in 10C; ways so

favourable cases = %, C3 =3x10!

a 1
Total cases = m :
Probability = 3x10Ix2Ix2Ix3! 6

121 11

(B). The condition implies that the last digit in both the
integers should be 0, 1, 5 or 6 and the probability -

4(ij2_i
"\10) ~ 25°

(B). If the 6 digit number isto be divisible by 4, the last
two digits have to be one of the following pairs
04,12,20,24,32,40, 72.

(89)

(90)

(91)

(92)

(93)

.. the number of favourable ways
=41+3321+4/+3321+33.21+4/+33.21=144.
Total number of numbers that can be formed = 6! —5! = 5!
(6-1)=600

. 144 6
Hence the probability = 600 = 25°

(A). Out of 20 consecutive numbers 10 will beodd and 10
even. Let O be the event that the sum of three randomly
chosen numbers is odd.

The cases favourable for the event to occur are that all
the three numbers should be odd or one of them should
be odd and the other two should be even. Thus

10 98 1010 9 2 15 1

_10 98 5. 1010 9 51

PO=20-1918" 120 19°'18 10 738~ 2
. _ 1 1
Probability that the sum is even =1 - 5 = >

(B). If theleast digit in the product isto be 2, 4, 6, 8, the
last digit in all the n numbers should not be 0 and 5 and
the last digit of all numbers should not be selected
exclusively fromthe set of numbers{1, 3, 7, 9}
.. favourable number of cases=8"—4"
But generally thelast digit can beany oneof 0, 1,2,3,..., 9.
Hence the total number of ways = 10"

g _ 4" 4" _on
.. therequired probability 00 o
(C). Theword ASSISTANT contains two A’s, one |, one
N, three S’s and two T’s whereas the word STATISTICS
contains one A, one C, two I’s, three S’s and three T’s.

... total number of ways of choosing oneletter from each
word =9C, . 10C, =90.

Common lettersareA, |, S, T.

. the number of favourable cases
=2c,.c,+1c,.%c,+3¢, .3c, +%C, .5%c,
=2+2+9+6=19
Hencetherequired probability = 19/90.

(B). Let E bethe event that atel evision chosen randomly
is of standard quality. We have to find

P(E/1).P(Il)
PUVE) = B(E7).P(1)+ P(E/11).P(IT)
(9/10)(3/10) 27

(4/5)(7/10)+(9/10)(3/10) 83

(A). We observethat 71, 72, 73 and 74 endsin 7, 9, 3and
1 respectively. Thus 7' endsin 7,9, 3or 1 according as| is
ofthe form4k + 1, 4k + 2, 4k — 1 or 4k respectively. If Sis
the sample space, thenn (S) = (100)2. 7™ + 7Misdivisible
by 5if (i) mis of the form 4k + 1 and n is of the form 4k— 1
or (ii) misof theform4k + 2 and nisof theform 4k or
(iii) mis of the form 4k — 1 and n is of the form 4k + 1 or
(iv) misof theform 4k and nisof theform 4k + 1.

Thus number of favourable ordered pairs (m, n)

=4 x 25 x 25, Hencerequired probability is 1/4.

rvre
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(94)

(95)

(96)

(97)

(98)

(B). For at least 4 successes, required probability

SCIBREEIC)
“aF 5 elz) -3

(A). Let A denote the event that a sum of 5 occurs, B the
event that a sum of 7 occurs and C the event that neither
asum of 5 nor asum of 7 occurs.

41PBG

P A = —=— ==
We have, P(A) %9 (B) % and
() 213
36 18

Thus P (A occurs before B)

1 (13] 1 [13)2 1 179 2
= —+| —=|x=+| —=| X=+.... ===

9 \18/ 9 \18 9 1-13/18 5

[sumof aninfinite GP]

(A).P(E)=P(RRBW or BBRW or WW RB)
n(E)=°C,-5C, - 4C, +5C,-6C, - 4C, +4C, - 6C, - 5C;
n(S) =1C,

6R
Box< 5B
4w

720-41 48

PO 4312 o

(C). A: blood result says positive about the disease

B, Person suffers from the disease = 100"

99
B, : person does not suffer = 100

99
P(A/B,) = 100" P(A/B,) = 100

P(B,).P(A/By)

P(B/A)=
P(B,).P(A / B;) + P(B,).P(A / By)
1 99
00100  _ %9 _1_
1 99 99 1 “2007 2

100 100 " 100 100

10 4
G- "C4  [Selecting one denomination

(A)- 7=~ {out of 10 and taking all 4
11 1 1

2 2 2 2

10 10 101 10

(99)

(100)

@

)

3
(4)

10~ 4~ 4
p__ C2° Cor "Cy (Sdecting two denomination,
2 “c, and taking 2 from each

P, 4566
R 10
(A). N =109 =299 5%
. number of divisorsof N = (100) (100) = 104
now 1098 =288 588
Hence divisorswhich areintegral multiple of 288,588 must
be of theform of 22, 5° where 88 < a, b < 99.
Therethereare 12 x 12 waysto choose aand b and hence

thereare 12 x 12 divisorswhich areintegral multipleif
288 588

=9.3.6=162

144 9
Hence, P=——=——

10000 625 < M*n=634
©.

82 +5°-72 64+25-49

IfAC=7,then cosa =

2x8x5 2x40
H ———£:>0L—60O
ence, Cosao = 2><40_ 2 =
C
7 5
C
A 8 B

Now, AC<7 0,60°). H _fo_ 1
ow, = a € (0, 60°). Hence, p—80—3
EXERCISE-2

10
=—=01,¢g= =
©.p 100 ,g=0.9,n=5

p (x) =°C, (0.1)*(0.9)>*
p(0)=5C, (0.1)°(0.9)°=(9/10)°
(B). Let p = probability of taking a step forward
= “ probability of failure”
X —the number of successes. It is a binomial variations
withn=11,b=0.4andq=0.6
Required=P(x=50rx=6)=P(x=5)+P(x=6)
- 11C5 pB f + 11(;6 pbof; 11C, = 11(;6
=1 p°q? (p+ q) = 1Cy (pa)® = 1C5(0.24)°
Aliter : To be 1 step away after 11 steps, he should
be in the original position after 10 steps, which
means he has taken 5 steps forward and 5 steps
backward. The probability is(0.4)° (0.6)°. 11C.
(A).Zp(X)=1=4k+0.2=1=4k=0.8 .. k=02
(A). Total number of cases obtained by taking

multiplication of only two numbers out of 100='"c,.
Out of hundred (1, 2.........., 100) given numbers, there

are the numbers 3, 6,9, 12,........., 99, which are 33 in

=
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©)

™

number such that when any one of these is multiplied (8)
with any one of remaining 67 numbers or any two of
these 33 are multiplied, then the resulting products is
divisible by 3. Then the number of numbers which are

the products of two of the given number are divisible by
3=3¥¢,x ¢,+*C,. Hencetherequired probability

33 Cl ><67 Cl +33 C2
= 100 ¢
(A). (i) This question can a so be solved by one student
(i1) This question can be solved by two students

simultaneously.
(ii) This question can be solved by three students all

2739

= =0.55.
4950

©

together. P(4)= 2. PB)= PO~

P(AUBUC)= P(4)+P(B)+P(C)
—[P(4). P(B)+ P(B). P(C)+ P(C). P(A)]+[P(4).P(B).P(C)]

111{111111}[111}33

=—4—F+——| =X—F+—X—F—X—|+|=X—x—|=—
2 4 6 |2 4 4 6 6 2 2 4 6] 48°
(B). We define the following events:

A, : Heknowsthe answer.

A, : Hedoes not know the answer.
E : Hegetsthe correct answer.

(10)

Then P(Al):i, P(Az):l—izi,P ESN
10 10 107 4,

P [ﬁ] 1
A, 4
.. Required probability

:P(ﬁj: P(4,)P(E] 4,) _
E ) P(A)PE]A)+P(A,)PE/A) 37

(B). First, we will find the probability of leap year
containing 53 Mondays.

In aleap year there are 366 days, in which there are 52
weeks and 2 days, so it is certain that there are 52
Mondays. Now, there shall be 53 Mondays, if out of
additional two daysoneisaMonday. Taking al possible
casesfor the additional two consecutive days, the sample
space is S = {(Sunday, Monday), (Monday, Tuesday)
(Tuesday, Wednesday), (Wednesday, Thursday),
(Thursday, Friday), (Friday, Saturday), (Saturday,
Sunday).

The event of being one Monday out of two consecutive
day. E = (Sunday, Monday), (Monday, Tuesday)

n(E) 2

(1)

(12)

s n(=7,n(E)=2

but P(E) = 1P (E) = the probability that a leap year will
not have 53 Monday.
P (E)=1-2/7=5/7

(C). The probability of showing same number by both
dicep=6/36=1/6

Inbinomial distributionheren=4,r=2,p=1/6, q=5/6
. Required probability = "C, g"~"p" = 4C, (5/6)? (1/6)?

(é)[ij_é
=6136/\36) " 216

B j_ P[BN(AUB)]
AuB/  P(AUB)

(D). P[

P[BNA)uU (BNB)]

_ ) | IP(A)-P(ANB)=05
P(A)+P(B)-P(ANB)

P(ANB)=0.7-05=0.2

{P(A nB)=05

_ P(ANB) ~ 0.2
" P(A)+P(B)-P(AnB) 0.7+0.6-05

2021 455
08 4

Bag-— B]
Green

©). F’[

green ]

P(Bag-B)xP
(Bag-B) x (Bang

B P(Bag—B)xP[

green
Bag—-B

green ]

]+P(Bag—A)xP(Bag_A

I
~NlwN e
NI RN w
~N S

~Nlw

NI

(8). P(HI) =L =p, P(HID == =g

1
P (at least 1time hit) = 5 (50%)

1 9\" 1
- ity>==1-"C [—] >=
1-P (Nohit) =5 ol %5

1_(9)\" .
EZ 0 =n=7,8,9,..... =n=(min.)=7

(A). Probability of getting head = 1/2 and probability of
2 1
throwing 5 or 6 with adice = FREY He starts with a

coin and alternately tosses the coin and throws the dice
and he will winif he get ahead before he get 5 or 6.

o1 1 21 1 2 1 2 1
.'.Pl’ObabI“ty—E"’ 3? '3"’ E? : 5; ><3+..

1 1 (1Y 1 1 3
=—|l4—4|=| +.u ===
21 7373 2 1-(1/3) 4

=
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(13)

(14)

(15)

(16)

Consider two events:
A4; —> gettinganumber ; onfirst die.

(17)

B; — getting anumber more than ; on second die.
Therequired probability
=P(A4, N"B))+P(4, "B,)+P(4; "By)+ P(4, " B,)

+P(45; N Bs)

iP(Ai NB)= iP(Ai)P(Bi)

i=1 i=1

(- 4;,B; are independent)

= %(P(Bl)Jr P(By)+..... + P(Bs))

(18)

(A). Thetotal number of cases = ¢ x 6 x 6 = 216
The number of favourable ways

= Coefficientof .+ in (x +x? +..... +x®)°

= Coefficient of 43 in (1-x%)1-x)7

= Coefficientof («3 in(1-x)3, {0<k-3<5}

= Coefficient of 43 in (1+°Cx+*C,x*+°Cx° +.....)

— e, = (k -1k -2)
2

Thus the probability of the required event is

k-1Dk-2)

432 (19)

(C). Total number of ways =*'C, =1330. |If common
difference of the 4p isto be 1 then the possible groups
ael, 2,3; 2,3,4;... 19, 20, 21 .

If the common difference is 2, then possible groups are
1,3,5; 2,4,6;....... 17,19, 21.

Proceeding in the same way if the common differenceis
10thenthepossiblegroupisi, 10, 21. Thusif thecommon
difference of the 4 p. istobe >11, obviously thereis

no favourable case.
Hence total number of favourable cases are

=19+17+15+...... +3+1=100

. - 100 10
Hencerequired probability = 330 133
(A). Three sguares can be chosen out of 64 squaresin
64C, ways. Two squares of one colour and one another
colour can be chosen in two mutually exclusive ways :
(i) Two white and one black and (ii) Two black and one

white. Thus the favourable number of cases

_3 32 32 32
=7C,x " Ci+77C x7C,.

(20)

Hence the required probability = Cps =0
3

2!3201.32 c, ) 16

(D). Let A denotesthe event that asum of 5 occurs, B the
event that asum of 7 occursand ¢ the event that neither
asum of 5 nor asum of 7 occurs, we have

4 6 26 13
P(4)=—, P(B)=— P(C)=">=—=
()36,()36and()36 18
Thus P(4 occurs before B)
=P[4 Or (CNnA)or (CNCNA)Or.......... ]

=PA)+ PCNA)+PCNCNA)+.....
= P(A)+ P(C). P(A)+ P(C)* P(A) + ........

_ P
1-PC)’

[by G.P.]=—r =

(D). Let A, B and C be the events that the student is
successful intest I, Il and I11 respectively, then
P (the student is successful)

P[(ANBNCYU(ANB' NC)u(ANBNO)
=PANBNCY+PANB NnC)+ PANBNC)
P(A).P(B).P(C"+ P(A)P(B"P(C)+ P(A)P(B)P(C)
{ A, B, C are independen t}

=pq[1 —%)ﬂv(l —q)(%j +pq[%] = %p(l +9q)

=== pl+g)=1

This equation has infinitely many values of p and g
(A). Weknowthat p (exactlyoneof 4 or p occurs)
= P(A)+ P(B)-2P(A " B)

Therefore, P(4)+ P(B)-2P(ANB)=p ()
Smilarly, P(B)+ P(C)-2P(BNC)=p (i)
and P(C)+ P(A)-2P(CnA)=p (i)
Adding (i), (ii) and (iii), we get

P(A)+ P(B)+ P(C)— P(A ~ B)— P(B A C)— P(C " A) = 37”

Wearealso giventhat p4~B~C)=p? ... V)
Now, p (atleastoneof 4, B and C)

= P(A)+ P(B)+ P(C)— P(A " B)— P(BNC)
—-P(CNA)+P(ANnBNC)

:37P+p2 ,[By (iv) and (V)].

(A). FromVenn diagram, we can seethat

=
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(21)

(22)

P(BC)=P(B)-P(ANBAC)-P(ANBAC)

4 3 3 12
(B). Let A be the event that the maximum number on the
two chosen ticketsisnot morethan 10i.e., the number on
them <19 and B bethe event that the maximum number
onthemisb, i.e., the number onthemis > 5 wehaveto

find P(B/ 4).
P(ANB) _ n(4ANB)
P(A) n(A)
Now the number of ways of getting a number , on the
two ticketsis the coefficient of .~ in the expansion of

Now P(B/A4)=

1= 100 )
=x° . =x2(1-2x"" +x*)(1-x)"
- X

2x 100 200

=x*1- Y1 +2x +3x% + o+ +Dx" 4.0

Thus coefficient of x2 =1, of x* =2, of ;4 _3 of
»10 is9.

Hence n(4)=1+2+3+4+5+6+7+8+9 =45

and n(ANB)=4+5+6+7+8+9=39

[Note that in finding n(4) we have to add the coeffi-

cientsof x2,x>,....... x'% and in #(4 N B) we add the
coefficient of x°,x%,......... x'0]
H ired probability = o = -

ence required probability =7~ =~

(B). Let A, bethe event that the black card islost, A, be
the event that red card islost and let E be the event that
first 13 cardsexamined arered.

A
Then the required probability = P[y‘}

Wehave P(4,) = P(4, )f ; asblack and red cardswere

intially equal in number.
E 26C E 25C

Pl = |= 13 Pl=|= 13

Also, [AIJ 51C13 and (Azj SIC13

. . Al
The required probability = | -

B P(E/A4,)P(4,)
" P(E/A,)P(A,)+ P(E/ A,)P(4,)

1 %,
b 51C13 2

l.26cl3+l_25C13 3

275, 2 %,

(23)

(24)

(25)

(26)

(27)

(28)

(29)

(D). Wehave ' C5, p™ (1-p)* =" Cy, (1 - p)*

100!

><50!.50!_50
491

1000 51

l—p_
o " sir.

51
S>p=—o-.

or 51-51p=50p 101

PX=r _ "Cp'a-py”" (1 Y7
O e e p) (p lj

1
Note that ;—1 >0.

Therefore the ratio will be independent of , and r, if

1 1

——1=1 ——.

> or p=-

(B). Let 4 denote the event that the stranger succeeds

at the z trial. Then

999 998 1000 —k+1 1000 —k
P(A)=——x—x... % X
1000 999 1000 —k+2 1000 —k+1
Q1000 k1000 kK
= PA) =000 1000 1000

(A).LetP(C)=x,thenP(B) =3x, P(A) =6x
Since A, B, C are mutually exclusive and exhaustive
events. P(AUBUC)=P(A)+P(B)+P(C)

)

ddsinfavour of B= —— = >3
Oddsin favour of B = fem - 10-3 7
(B). Total coupons=12

1 < selected coupon no. < 8

1=6x+3x+x=x=1/10; P(B) =

Probability of one selected coupon =

. 2.2 _ 6
Required probability = EXEX ......... 6times=| —

1

(A). Probability of samedigit onboth diceis= — = =%

eliplS
" p= g 971-P=¢

P(X=2)="C, (p)?(9)"?
4x3 1 25 25

a2
— 2 - -
6 6 2><1 36 36 216

(B). Total number of ways =8Py = 8!
Number of favourable cases when 5 balls are placed in

- .8
respectively bags is” C3-3! {1—£+5_§}
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(30)

31

(32)

ezt 1L
22 3 _ 1

8! 360
(B). The probability of missing red card is

26
PE) =5 2=

Required probability =

.. The probability of missing black card is

26
c 1
PE,))=—-==
(E) >
Let A bethe event of drawn 13 red cards

(A\ 25C13 (A\ ®c,
LE]_J 51 LEZJ 51C13
Required probab| I ity
(A
E) P(EZ)PK &)
P(E1)PLE*1J+P(E2) [ )
126Cl3
25101_3 ~ 26(:13 _ 26 _E
1 2Cy 1%C;  PCp+c, 13+26 3
2% Bla o5l
Cis Ci3

(B). Total number of cases=6x 6 x 6=216

Let the second number isi (clearly 1 <i < 6), then first
number can be chosen in i — 1, ways and third number
can be chosen in 6 — i ways.
Hence number of ways = (i —
. i cantakevalues2to 5.
.. Favourable no. of cases

1) (6-1).

5
=2 (-D(6-D=1x4+2x3+3%x2+4x1=20

i=2

. Required probabilit _20_5
< Required probability = = - =
(D). Probability that the first critic favours the book,
__> _5
W 5277
Probability that the second critic favours the book,
P(E 4 1
=377
Probability that the third critic favours the book,
oy 3 _3
E=37377

(33)

(34)

(35)

(36)

Mgagjority will beinfavour if at least two criticsfavour the
book = P(E; "E, N Eg) + P(E; M Ey N E3)

+ P(E; "Ey NEg) + P(E; nEy NE3)
= P(E;)P(E)P(E3) + P(E1)P(E,)P(E3)

+ P(Ey N Ep M Eg) + P(Ey)P(E3)P(Eg)

:Exﬂx[l—éj-i-Ex(l—ﬂ)x§+[l—§]
77 7T 2 7

43543209

7 7 7 7 7 343
(A). Let S denote the set of points inside a square with
corners(x,y), (x,y+1),(x+1,y),(x+1,y+1),xandy are
integers. Clearly each of the four points belong to the set
X. Let P deonote the set of pointsin Swith distance less
than 1/4. From any corner point P consists of four quar-
ter circles each of radius 1/4.
A coin, whose centrefallsin S, will cover apoint of X if
and only if itscentrefalsinP.
Hence, the required probability,

_areaof P n(l/4)? =

areaof S 1x1 16
(A). Total number of ways=7!

Favourable number of ways = 7! - 2.(6!)

.. Probability = W_TZI(GI) = 1—% = g

(A)- P(A) =%, P(B) =%, A S
P(C) = m M c

P(M)=P(A).P(M/A) +P(B).P(M/B) + P(C).P(M/C)
A

A 5
~106 10 6 10 6 <5P >
_o+6+6 17

2m 10
60 60 B 2 —1
(A). Let us consider one bag "
out of n bags M,
—

E, : event of two white balls
E, : event of three white balls
W : event of drawing two balls, found to be white

1 (w) %c, 1
PE) =2, PLEJ SCE 3

1
A
1 4

3P

P(E;) =

W\

of
1=

[¢
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37)

(38)

(39)

Probability that bags contains not all white balls is

3.1
4 4

Probability that atleast bag contain not white balls

n
1_[% Jw_ 1 1
4 20 20 4"

>20=>n>2

=0<n<14

1<3n<107: 0<n<
(B).1<3"<107; 1000

14
Favourable numbers=14 ; Reqd. probability = 07 1

(A). Let E denote the event that the target is hit when x
shellsarefired at point A.
Let E; (E,) denote the event that the artillery target is at

8 1
pointA (B). Wehave P(E,) = 9" P(E,) = 9

~o{g) (3 el ) ()
=3 3 3 (7
LR DR CONES

Now we must have d_(:((P( E))=0

d2
—x=12,d% F(P(E))w

Hence P(E) is maximum, whenx = 12.

(A).n(9=36

Let E bethe event of getting the sum of digitsonthedice
equal to 7, thenn(E) = 6.

6 1 . 5
P(E) = 36=g—p,thenP(E)=q=g

probability of not throwing the sum 7 infirst mtrails= g™

5 m
. P(atleast one 7 in mthrows) =1 -qM=1- (E) .
5 m
According to the question 71— [E) >0.95

5)”‘
—| >0.05
= [6

= m{logyy 5-logy, 6} < 10g;n1-l0gy, 20

. m>1644
Hence, the least number of trails=17.

(40) (A). Total number of sample pointsin the sample space
=6%=1296

Number of sample pointsin favour of the event

= Coefficient of x10in the expansion of

(A+x+x2+. . +x5)2(x+x2+...+x5)2

= Coefficient of x10in the expansion of

X2(L+x+x2+.. . +x3)4
= Coefficient of xin the expansion of
(L+x+x2+...+x0)4

(1— x6\4

= Coefficient of x8in the expansion of L 1 x )

= Coefficient of x8 in the expansion of (1 - x6)4 (1-x)™
= Coefficient of x8in the expansion of

4x5 2 4x5x6 3
(1_4X6)[1+4x+ 2 X°+ 3 X +)

=1 xMcg-4x°C, =125.

, - 125
.. Required probability = 129%

(41) (C).Letthe number of marble be2n (wherenislarge)

n C4 C3 Xn C2
2nC5 2nCS
—lim nxn(n-1)(n-2)(n-3) y n(n-1)(n-2)
n—so 41 3!
(5)((2n-5)1)?
2! (znl)
((2n 5) x Bx5x4x 3!
3!2!(2n!)

Cim 50.n*(n-1)°(n-2)*(n-3)
- n—>°°(2n(2n—1)(2n—2)(2n—3)(2”_4))2

Required probability = “r?o

50 25
1024 512
(B). The number of headsthat they can get is either O or
lor2or3.
. therequired probability

f3) (3] wlz) (3 -GG
o33 e 33 =6
e (3 (3= )

35
128°

(42)

(1+12+18+4)—

fi'“ﬂ
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AB P(D)=P(A).P(D/A)+P(B).P(D/B) +P(C).P(DIC)
43) (B). n< 2 ofh _51 32 23 5+6+6_17
(n—2) others “106 106 106 60 60
r books from the remaining (n — 2) books can be selected
n‘ZCrwaysandarranged betweenAandB inr! ways, M
also A and B can be interchanged in 2! ways. <1D 5
AMse |
Hencen (E)=|""~ 1ol (n=r—-11; 2D
(B) C,.rt2l(n-r-1)! B< 3|10 |
4G
A| B; By..... B, |B| (n-r-2)other books c<3D—2->
3G L

(n=2)L2L(n=r-1)kr!

n(E) = =21-(n-2)! - (n-r-1)
rr(n-r-2)! =\ 1 =
4500 (S = @47 (A). P(AUB)-1 (AuB)
pE) = 2(1=2H=r=) _2(n-r-1) =1-(AnB)=1-P(A)P(B)
n! n(n-1 0.8=1-0.7xP(B) = P(B)=2/7
(48) (D). P(AUB)=P(A) +P(B) - P(ANB)
v2_a P(AUB) = P(A) + P(B) - P(A) x P(B)
o 8<__ 0.8=0.3+P(B)-0.3 % P(B)
2 A< <A P(B)=5/7
B Nc A (49) (A).-- P(AnB)=P(A)+P(B)-P(AUB)
(44) (B). A< ﬁs s "3 >P(A) +P(B)-1
1 1< 3 2 4 _
cﬂ2 B I Cf: ~ PANB)>— +§—l:>P(AmB)>E (@)
. ) P(AmB)SP(A):P(AmB)Sg (i)

(45) (A).A:exactly onechild, B : exactly two children,

C: exactly 3 children from (i) and (i), 1_453 P(AmB)gg ...(iii)
1 1 1

P(A)= . PB)=5.PCO)=7 4 _P(AnB) 3
15P(8) ~ P(B)  5P(B)

E<p[éj<2
= 57 \B/ 10

2
1 1|(1 11 1 111 . . .
=—0+— (—] ——=2|+=13 _'_'_Z) (50) (C). Statement — 1 is true as there are six equally likely
4'4 4 4 4
1

from ((iii),

E: coupl ehas exactly 4 grandch| Idren
PE)=P(A) - ME/A) + P(B) - P(E/B) + P(C) - P(E/C)

4 2 _2,_, possibilities of which only two are favourable (4 and 6).
2/2 (L3) 1 2
1 1 3 7 Hence P(obtained humber is composite) = 5 3
8 16 16 128 128 128 Statement —_II is not true, as the three possibilities are
Similarly 2/ 2 denotes each child having two children aOt equz’ﬂl;s( “tkhely. .
ence (c) isthe correct answer.
11 . ol
2.2.= denotes each child having 1 and 3or 3and 1 (°1)  (A). .~ Reqd. probability = 35/55.
4 4 (52) (A).P(E)=P(14,41,32,23)=1/9
6 8 3 27 (R =R(2,4,6)=1/2
children:ﬁ+ﬁ+ﬁzﬁ P(En F)=P(41,23)=1/18=P(E) . P(F)
Hence E and F are independent
5 3 2 (53) (A). Thestatement-1A istrue and followsfrom statement-
(46) (A). P(A) =2, P(B) =15, P(C) = ;
~ . P(ANB)
B indeed P(A/B) = W <P(A)

[4
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(54)

(55)

(56)

(57)

(58)

(59)

(60)

(61)

(62)

% <P(B) = P(B/A) <P(B)

(A).PIAN(BNC)} =P(AnBNC)=P(A) P(B) P(C)

~PAU(BUQ]=P[(ANnB)U(ANC)]

=P[(ANB)+(ANC)-P[AnNB)Nn(ANC)]

=p(ANnB)+P(ANC)-P(AnBNC)

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

=P(A) [P(B) + P(C)-P(B) P(C)] =P(A).P(BLC)

. A& B u C areindependent events

(C). Required probability is

P(ANB) =1-P(AUB)=1-[P(A) + P(B) - P(ANB)]
=0.39

(D). Statement-1 isfalse. Sinceif the colour whiteisfirst

to exhaust then last ball must be black.

= favourable sample points ((a+b-1)")b

b(a+b-1)! b
a+b!  a+b

=

reg. probability =

(D). For statement 1, n(S) = ®c, =20

only two triangle formed are equilateral, they are
AAAAL and AALA Ag. . N(E) =2
n(g) 2 1
=PE="(s " 20 10°
For statement— 11 n(S) =216

6

No. of favorableways = Z(' ‘1)(6‘i) =20
i=1

) , ... 20 5
.. Required probability = 516 64"
(D). In case of probability whether dice areidentical or
distinct probability remains same.
(D).2n+1=5,n=2
3h 6 2
PE=,2 115 5

Fora b,careinA.Pa+c=2b = a+ciseven
.. aand c are both even or both odd.
So, number of ways of choosingaand cis

n? 3n

(B). Both A and R are correct but R is not the correct

explanation of A.

(A). - PAUBUC)=PA)+P(B) + P(C)
—-P(ANnB)-P(BNC)—P(AnC)+P(ANBNC)

using al the given values we get that

P(B N C) € (0.23,0.48).

(A). Statement —I1 is true as this is the definition of the

independent events.

Statement — | is also true, as if events are independent,

then P (A/B) = P(A)

C, +™1C, =n?ways. P(E) =

(63)

(64)

(65)

P(ANB
D—P( B) =P(A) = P(A nB)=P(A). P(B).
Obviously statement — Il is a correct reasoning of
statement — |

(B). Areaof theboard=5x 5=25m?

Areaof inner circle=nt x 12=x m?

Areaof outer circle=rt x 22 = 4qx m?
Areabetweenthetwocircle=4n-n=3n

Probability (Hitting theinner circle)= Probability (Hitting
the dart board)xProbability of hitting the are enclosed by
theinner circle

Areaof inner circle
Area of dart board
Tt  3rn

075, T _3n _3x22 33

25 100 100x7 350
(D). Probability of hitting the space between the two

= 0.75x

Area of between circle
Area of board

33 9 2 %

4725 100 7 350
(C). Probability of hitting outside both circle
B §>< Area of outside the circle —§>< (25— 4n)
T4 Areaof board 4 25
B EX (175-88) 3x87 _ 261
4" 25x7  100x7 700

circles= 0.75x

(66) (D), (67) (A), (€8) (B).

PE)=p
P(F)=P(ENF+P(EnNF

P(F)=P(E) P(F/IE)+ P (E) P(F/ E) =p-1+(1—p)%

4p 1 E F

E

()1fp=0.75
1 1
P(F)=¢(4p+) =7 (4)=08

PENH _075_15
-~ PER="pEH “0s80 16

- _ 5p
(i) Now P(E/F) = ap+1)

Equality holdsforp=0orp=1

for all othersvalueof p e (0, 1), L.H.S.>RH.S.

(iii) If each question has n alternatives then

1 (n-Dp+1
n n

>p

P(F)=p+(@1- p)%: P[l—%] +

wr=m
I 327
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np
.. P(EPR)= m whichincreasesasnincreases

for afixed p.

(69) (B). (70) (A), (72) (C).

(72)

(73)

Urn-l<i§ Urn-II<iz

A : first two draws resulted in ablue ball.
1

surn-l i P(B)) ==

B,:umn-lisused P(By) >

) 1

B, :urn-Il isused P(Bz)=§

11 4 4
PAIB) =22 =2, PAIBy) = =

P(B,/A) =

- = E,

E:thirdball drawnisredP(E)=P(ENE}) +P(ENE))

_15.162 5 3 37
T17'6 17'6 102 102 102

(B).

nwhite R P R..PR
2n

< n black n persons
In!

n(S) = (2n)!n!

(2H".n!
[n equal groups each of 2, distributed in n persong]

(2n)!

= 2n

n(E) = ("C)?. ("1C)?. ("2Cp>? ......... (*c)?=(n)?
where

E: denotes the event that each of the n persons draw
balls of different colour.

| 2 5n | 2 »n
p(E):MZE _ (nh)=.2 _8
(2! 35 2"nl[1.35..(2n-1)] 35
n! 8
= [13 5—(2n—1)] = 35 whichhold truefor n=4.
W wWWwWWwW
(C).Ifn=4wehave8<B BBEB P,P,P;P,
81.4! 7!
nes) = =—
© (2nta 2

(74)

4
21212121

4!
21212121
ways. Hence number of waysin which we have 4 groups

41 4
each of two balls of same colour, is R
These groups can be distributed in 4 person in 4! ways.
41 4l

Hencen (A) :5.5.4! =6.6.6
6.36.2_ 726 _ 3

7' 7720 35
(A). When n=7i.e. nisodd the number of favourable
cases (and consequently also the required probability)
equals zero. When the total number white balls is odd,
atleast one of the people must draw one white ball and
oneblack ball. Inthiscasep=0

Now 4 white can begrouped, 2ineachin ay's

and similarly 4 black can also be grouped in

- P(A)=

(75) (C), (76) (D), (77) (A).

Probability of successin each trial isp;

Probability of failureineachtrial isq; =1-p;

P (X=n)="C - pro"

Given P, (at |east one success) = p
P(D+P(Q)+...+P (nN)=p

or 1-P.(0)=p

P.(0)=1-p

(P.(F)"=1-p

(1-pp)"=1-p

S l-pp=(-ptn

pp=1-(1-p)tn

65
pr_ﬁ andn=4

1/4
16 2
1[—]] =173=
Py 8 3

P, (A occurs at most once)
= r(l) + Pr(o) = Pr(l) + 1_p: 1_p+ Pr(l)
Now P,(1) ="C, - p,q,"*

Wl

n-1 L—ZL
=n[l-@-p’"1@-p) " =n [(1— p) " -(- p)]

n-1
P (at mostonce) =(1—p)+n [(1_ p)i -@- p)}

n-1
=n(d-p) " ~(n-1) 1-p)

(78) (C), (79) (A), (80) (B).

A : 3ballsdrawn found to be one each of different colours.

B, : 1(W) + 1(G) + 4(R) aredrawn; P(B,) = %

=
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1 87
B, : 1(W) + 4(G) + 1(R) aredrawn; P(B,) = o

B3: 4(W) + 1(G) + 1(R) aredrawn; P(By) = el

B4 : They aredrawningroupsof 1, 2, 3(WGR)

— (6 cases); P(B,) = %
Bg:2(W) +2(G) + 2(R); P(Bg) = 1/10

4
P(ABy) = o5 WGRRRR

P(A/B) = o5 WGGGGR

4
P(A/B3)=5 WWWWGR

'c.%c.%c, 36
5(:3 20

arate 8RR
6c3 20

P(A/By =6 WGGRRR

P(A/Bg) =
(88)

5
> P(B).P(AIB)
R=1

14 1 4 1 4 136 1 8 56

- .

. + . + . —_—
10 20 10 20 10 20 10 20 10 20 200
1 4

1020_4_1
56 56 14
200

1 8

1020_8_2

56 56 14

200

Hence P (bag had equals number of W and G ballg/A)
2 3

—_t— =

14 14 14

(89)

P(By/A)=

P(Bg/A) =

(90)
=P(B,/A) +P(Bg/A) =

(81) (C), (82) (B), (83) (A).

(84)

(85)

(86)

2131412

><1+ +
1021031045

1
() P(ED) = -

3
— X
() P(Ag/ Ep) = 55—
T4 ox
210

_1
13
4 (92)

4 3 2 1
= —x1+—x2+—x3+-—x4=2
(iii) Expectation 10>< 10 10>< 10><

7. Total number of ways= 7!
Favourable number of ways = 7! - 2.(6!)

7-26) . 2 5

77
3. Out of 16 possible pairs of (x, y) only three are
favourablewhichare(1, 1), (1, 2), (1, 3).
1. Total numbers of thirteen digits= 9 x 1012
Favourable=9 x 106

1

3
2 1 4
—x “+—x
0 3 10

.. Probability =

91
Total number of waysof selectingxandy =11x11=121
Favourable ways are as follows.

y
Oto5

Oto6
Oto7
Oto8
0to9
0to 10
1to 10
2t010
3to 10
41010
10| 5to10

So, number of ways=2(6+7+8+9+10) +11
=2x40+11=91

@OO\IOU'I#OOI\)I—‘le

. P= 1
0.P(A'nB)=(PUB)=1-P(AUB)
=1-[P(A)+P(B)-P(ANB)]
=P(B)-P(A)+P(ANB)
=>P(AnB)=0
229. The total number of squaresis

12422+ 32442+ ..+ 142
+[1x132+2x122+3x112........ 13x 12| =4200
Thetotal number of squareswith length of side asinteger
IS
(12+22+32+...+149) +(2x8x8) + (2x 1 x 1) = 1145

1145 229
Hence probability = 2200 840

121P=91

1. WehaveP(A)=P(7) = 3—2 P(B)=P(4) = %

Since equal throws are disregarded,

Hencein each throw A istwice aslikely to win as B.
LetP(B) =p,P(A)=2p

S3p=1=p=1/3

17.WehaveP(E) =P(TTTTH+TTTTT)

1.1 1 p

=332 16 q PtaEl

6.52  facecardremoved 40

Let Ey: 20 cards randomly removed has no aces.
E, : 20 cards randomly removed has exactly one ace.
E, : 20 cards randomly removed has exactly 2 aces.
E : event that 2 drawn from the remaining 20 cards has
both the aces.
P(E)=P(ENEy +P(ENE)) +PENE))
=P(Ey) - P(E/Ep) + P(Ey) - (E/E;) + P(E,) - P(E/E))

20 drawn randomly

T
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(94) 5. Theminimum of two numberswill belessthan 4 or at

E; E, least one of the numbersis less than 4.
( 4 aces P (at least one numbers < 4) =1 — P(both the numbers > 4)
=40

36 other B _1.3,2_4.6_,1 4
6 5 30 4 5

4~ 36 4 36 3 -1

_ G- C "Gy C1 Cy "G (95) 12 GiventhatP(B)=3/4, P(ANBNC) =2

40 20 40 20
Cao Cz &) C;
PAANBNC)==
4~ 36 2
LG "G G 5
40 20 e maas
C2o C, p (4
\
36C 4C +4C1-36C19-302+4C2-36018-2C2 AnBA G )
= 40 20
Ca0-"C 4EEsY \
[ AnBnC
_6:%C,)+12-%°C19 +6-%Cyq
40 Coo- 20C2 c
- - - - From Venn’s diagram, we have
_ O Co0+ " Cro+""Cro + " Cyl P(BAC)=P(B)-P(ANBNC)-P(ANBNT)

40 20

o 311 9-4-4 1
37 37 38 :P(BmC)_Z_g_5 T s
6( Cx+7'Cg)  6(7°Cyp)

0o 0o o 20 =p=6 (96) 4. If anumber is to be divisible by both 2 and 3, it
200 2 207 2 should bedivisible by their L.C.M.

(93) 6. LetP(E))=x,P(Ey)=yandP(Ey)=2 L.C.M. of 2and 3is6.
then(1-x)(1-y)(1-2)=p Thenumber are6, 12, 18, ....... , 96.
X(1-y)(1-2)=a Thetotal number is 16. Hence, the probability is
(1-3)y(1-2)=p n
(1-x)(1-y)1-2)=y Co__ 4

100(33 1155
olX_P.x-—% gmilaly, z=—— _ , - o
X o o+p Y+p (97) 5. Insinglethrow of adice, probability of getting 1is
1/6 and probability of not getting 1is 5/6.
a Y+p 1+ p Then, getting 1 in even number of chancesisgetting
s PE) _oa+p_ v Ty 1in 2" chance or in 6™ chance and so on.
' P (Ej) - S - a+p - 1+E Therefore, the required probability is
e« * 5 1 (5]3 1 [5)5 1
—X—=+| = X—+|—= X == ... 00
_ of 2By By 6 6 \6/ 6 \6/ 6
Also given, ot—ZB_p_B—3y:> T at
( 5 Say 1 o - Say zi L :£X§:E
Substituting back |~ (a iy )Py 36|, 25| 36 11 11

36
= ap —6py =5Say

+1

p
(P _g(P v
Ly+1J_6[OL+1)_z+1_6

[4
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©)

O

EXERCI
(C). Let the probability of solving a problem by first
student isP (A) by second is P (B) and by thirdis P (C).

P(A)=12= P(A)=1/2, P(B)=2/3= P(B)=1/3
P(C)=U4= P(C)=3/4
prorbability that problemisnot solved by any of themis

11 3 1
P(A)><F’(B)><P(C)——><§><Z=g
1 7
.. Probability that the problemwill be solved = l_§ =3
3
©).PAUB)=7 (5)
- 2 1
P(A) =3 P(A) =3 e [€))
PANB)=P(B)-(ANB) ... 2
P(AuB):§:P(A)+P(B)—P(A NB)=3/4
4 )

— Fromeq. (1) & (2), %Jr P(A NB) =§f

31 9—4_ 5

4 37 12 12

(C). Let A isthe event that 5 appears on at least one of
thedice={(5, 1), (5,2),(5,3),(5,4),(5,5), (1,5),(2,5), (3,
5),(4,5), (6,5} =11

— P(ANB)=

11
~P(A)= ﬁ{incaseof two dicetotal no. of caseare 36}

B | A isthe event getting sum is 10 or greater when5 (7)
appears on at least one of the dice.
A N B is5 appearson at least one of thedice and sumis
10 or greater then 10={ (5, 5), (6, 5), (5, 6)} =3 case
. P(AnB)=3/36
NowP(AnB)=P(A)xP(B/A)

PANB) 3/36 3
P(A) 11/36 11

= P(BIA)=

Alternate:

Totd no. of case={(5, 1), (5,2), (5,3), (5,4),(5,5),(5.6), (8)
(1,5),(2,5),(3,5),(4,5), (6,5} =11 case

P.case={(5,5), (6,5), (5,6)} =3 case

p-2
11
(B). - Probability of any eventisalwaysliesin[0, 1]
3x+1 3x+1
Now P(A) = =0< <1
3 3
—1< <2
:0£3X+1£33?_X_§ ......... @ )

1-X 1-x
P(B) = —— 0<—x<1
(B) i 2

=0<1-x<4=-3<x<1
P(C):l_zxjogl_zxsl
2 2

-1 1
=0<1-2x<2=> 7§XS—

and0<P(A)+P(B)+P(C)<1

3X+1 1-x 1-2X
= 0< + + <1
3 4 2

12X +4+3-3x+6-12X
= 0< o <1

1 13
= 0<13-3x<12 = §SX£§
From(1), (2),(3) & (4), xe [1/3,1/2]
(A). Total number of ways of selecting two horsesis
5C, =10 ways
If Mr. A selects the wining horse then heisto choose one
more horse from the remaining four horseswhich he can
doin 4C, =4 way.
. Required probabilit _ 4.2
- Required probability = 7+ = -
(C). Let the probability of A speakstruthisP (A) = 4/5
- 1
P(A) ==
= PA)=¢

and probability of B speakstruthisP (B) = 3/4

= P(E)Z1

. Required probability = P(A) x P(B) + P(A) x P(B)

_4.113_ 7
"5 4 5 4 2
(B).
X: 1 2 3 4 5
6 7 8

P(X): 015 023 012 0.10 020
008 007 005
E={Xisprimenumber} =X {X =2,3,5, 7}
F={X<4} ={X=1,2,3}
EUF={X=1,2,357}
~ P(EUR)=p()+p(+pR)+p(d)+p(7)
=0.15+0.23+0.12+0.20+0.07=0.77
(D). Mean=np=4
Variance=npq =2
Fromeg. (1) and eg. (2),q=1/2
butp+q=1=p=12
put value of pin (1) weget, n=8
Now probability of 2 successis8C, (1/2)? (1/2)®
{ Probability of exactly r successis "C, p'q™'}
87,1 7 7 _7x4_28
271 B 5 64 eaxa 256

(B). Person 1 hasthree optionto apply similarly person 2
has three option to apply and person 3 has three option
to apply. Total cases 33

g
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(10)

(1)

(12)

(13)

(14)

Now favourable cases = 3 (either al thethree apply for 1
or2orfor 3)

3 1
.. Probability = ? 9

(C).Given, P(AUB) =

ok

P(A mB)=%; F’(5)=%

-1 3
P(A):Z:> P(A):Z ........ @
Now, P(AuB):%
:1—P(AuB):é —P(A)—P(B)+P(AmB):%
= l—%—P(B)+E=% = P(B)= 1 .......... 2
Clearly from (1) & (2), P(A) x P(B)
_EXE—E P(ANB
47374 ~PANBE)

. Event are independent but no equally likely.

e™m'
r!
PX <1)=P(X=0)+P(X=1)
e +5xe=6/ed
(D). Inthrow of two dice thetotal no. of case =36
No. of casesinwhich sumis9 are
{(3,6),(4,5),(5,4),(6,3)} =4cases

P(X=r)=

. . 41

.. Probability of gettingsum 9isp = %9
1 8
= Probability of not getting sum9isq= 1—5—5

dicearethrownthreetime .. n=3
Now probability of getting score of exactly 9 twiceis

2 3-2
3~ (1 L
= "G [5] X[g) {from binonial distribution
probability of exactly succesis"C, p" q"'}

3 2.1 8 8

27178179 243
(B). Let probability of 15 plane hit correctly is

P(A)=0.3(given)

. P(A)=0.7
and probability of 11" plane hit target correctly is
P(B)=0.2(given) .. P(B)=0.8

. required probability P(A) x P(B) = (0.7 x 0.2) = 0.14
(B). A={4,5,6} = P(A)=3/6

B={1,2,3,4} = P(B)=4/6

(AnB)={4 =P(ANnB)=1/6

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

P(AUB)=P(A)+P(B)-P(ANB) = 23,415,
6 6 6 6
(A).P(A)=1/4
P(A|B)=1/2
P(B|A)=2/3
- P(A)xP(B|A)
P(A)xP(B|A) _1/4x2/3 1
= P(B)= P(A|B) 1/2 3

(D). P (at least 1 success) = 1 — P (all failures)

Given that 1—[§jn >3
ven 4) ~10
[P (at least 1 success) = 1 — (3/4)M]
3

1 [ ]n 3 4
= —>|=| = -1>n(logn—lo
103 (logip—10d10)

1
3
logip—logio
(D).0010203040
0111213140

=nz

0919293949
nS)=14,n(A)=1

1
=>P(A)= E

(B).N(S) =%°C,

Statement-1: common differenceis1

Total number of cases=17

Common differenceis 2; total number of cases= 14
Common differenceis 3; total number of cases=11
Common difference is 4; total number of cases=8
Common differenceis 5; total number of cases=5
Common differenceis 6; total number of cases=2

17+14+11+8+5+2 1

Prob. = 20C =
A).n(S
( )REE)) 2 ) x4C, x 2,
. _3><4><2_24><3!>< _ 24x6 2
Probability = 903 = ol 6!_9x8><7_7
1 1
(C). 1- P5> P5<§ PSE;PG[O,E}
C P(CmD) P(C)
(B)-P[B] P(D) P(D)
1 P(C) C
P(D)Zl; P(D)ZP(C) ? P(C)SP[B]

(B). LetEvent (Given:{1,2,3,......... 8})
A : Maximum of three numbersis®6.

B : Minimum of three numbersis3
P[E] P(BNA) °C 2
A P(A)

_1
5(;2 10 5

e
I 332




(PROBABILITY )

Q.B.- SOLUTIONS

SOAL

ODM ADVANCED LEARNING

(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)

(©).p=1/3,q=2/3

SRS

©). P(AuB):% : P(AuB):%P(A)z

Nlw

I (3]

P(AUB)=P(A)+P(B)-P(An B)= ¢

b 5.3,1_1

6 4 4 3
P(ANB)=P(A)-P(B); = ox=
(ANB)=P(A)-P(®); ;=

(D). Question is wrong but the best suitable option is
D). Required probability = 2C; = 2 ﬁ[ﬂ
(D). Reqg p y="% w2 =33

(C).P(E))=1/6,P(E) = 1/6
2+4+6+4+2 1

36 T2
P(Ep M Es) =22 = P(Ep) <P (E)

P(E3) =

11
P(ElﬁEs)ZgXEZ P(El)XP(E3)

P(E,NE,NEg)=0%P(E,) P(E,) P(Ey)

n=10, p=15/25,q=10/25

var (X) =npq= le%x%:le

LetA={0,1,2,3,4.....,10}

n (s) = 11C, (where'S denotes sample space)

Let E be the given event

E={(0,4),(0,8),(2 6), (2, 10), (4,8), (6, 10)}

n(E)=6 . P(E)=6/55

P(A)+P (B)-2P (AnB)=14

P(B)+P(C)-2P(BNC)=1/4

P(C)+P(A)=2P(CNA) =14

P(ANBNC)=1/16

P(A)+P (B)+P(C)-P(ANB)-P(BNC)
—P(CNA)=3/8

P(AuBUC)=2P(A)-2P(AnB)+ P(ANBNC)

©).
12
5

3.2
—_ X —
55
©).

(D).

3 1 7

=4 —=—

8 16 16

6R R

R 68 [,
4R % v2
(D).| 6B

. 10—

8B |13

(B). Two cards are drawn successively with replacement
4 Aces 48 Non-Aces
Cl 48(‘,1 48C1 a4c, 24

P=1="%2c “s2c, "52C; " 52C; 169

4 4 1
P(x=2)= 52¢, X 52, =169
25
P(x:1)+P(x:2):@
P(ANB) P(A)
P(B) P(B)

(asAcB=P(ANB)=P(A))
= P(A|B)=P(A)
(D). Probability of observing at least one head out

(320 (D).P(A|B)=

(33)

1\" 1\"
ofntosses:l—(zj >09=> (E) <01 =n>4

= Minimum number of tosses= 4
(C). Let personsbeA, B, C, D
P (Hit) = 1 - P (none of them hits)

=1-P(AnBNCND)

(34)

=1-P(A)-P(B)-P(C)-P(D) = 1__.33. 7.3

(A). P(B)=P(G)=1/2
Required Proballity =

(35)

al 4 girls

(al 4 girls) + (exactly 3 girls+1 boy)
+(exactly 2 girls+2 boys)

_ ar2* 1
@/ 2%+ 4C/ 2% +4c, 1120 11

o oy 51

As A,
B). AL A,

1

ﬁ:n7

37

Only two equilateral tringles are possible
A Az Ag and ALAA,

2 2 1
5c, 20 10

(D).np=8, npq=4
q=12 =>p=1/2;

(38)
n=16

pix=n=1c,(2

16 CO +16C’l +16 C2
216

137
-5

P(x<2)=

e
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(39)

(40)

(41)

(42)

(B). Let X be random varibal e which denotes number of
problemsthat candidate is unbaleto solvep = 1/5, X < 2
= PX<2=P(X=0)+P(X=1)

dERRNCIE

(B). Win Rs.15 — number of cases=6
Win Rs.12 — number of cases=4
Loss Rs.6 — number of cases= 26

p (expected gain/loss)
—15><£+12><i—6><§:—1
36 36 36 2

k 0|12 |3|4]|5
(A). p(k)il_zgiii
3213232323232

k = no. of times head occur consecutively
Now expectation = >’ x P (k)

=(- 1)X—+( 1)X— (=D x

+3><£+4><£+5><i=l

32 32 32 8

(C). Required probability = when no. machine hasfault +
when only one machine has fault + when only two

machines have fault.

5 4 2 3
s (3 s 1/ 5. (1)%(3
-eol 3] v d(3 (3] 3
olz) T Ggla) Tl g
243 405 270 918 459 _27x17
T1024 1024 11024 1024 512 64x8

3 3
:(Ej xk:(§) XE k:E
4 4) "8 8

(43)
(44)

(45)

(46)

(47)

(B). A & B areindependent eventsso P (A/B") = 1/3
(A). P(exactly one) = 2/5
P(A)+P(B)-2P(AnB)=2/5

(AUB)=1/2

P(A)+P(B)-P (ANB) =12
gl 2 574 1
ANB)=5"5"10 "10

(A). A: Event when card A isdrawn
B : Event when card B isdrawn.
P(A)=P(B)=1/2
Required probability = P(AA or (AB) A

or (BA)Aor(ABB)Aor (BAB)Aor (BBA)A)

11[111] (1111)
=—X—4| =x=X—|x24+| =x=x—=x—|x3
2 2\2 2 2 22 2 2
11 3 11
=t —t—=—
4 4 16 16
(B). X P(X)=1=K2+2K +K + 2K +5K2=1
= 6K2+5K-1=0=(6K-1)(K+1)=0
= K=-1(rejected) =>K=1/6
23
P(X >2)=K + 2K +5K2= —
36
(D). 10 different ballsin 4 different boxes.

10

2,305 2,314 2,323
(4!>< 10! + 41x 10! !
1 2!x 3x Olx 5! 2!x 3x 11x 4!

» ,

+ 41 10!

(21)2 x 21x (31)? x 2!
17 x 945

215

[¢
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