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Basic Concepts and Definitions:

Before we start the theory on Probability, let us define some of the basic terms required for it.

Experiment
Random Experiment
Trial

sample space
Sample Point

Events
SlgliLenL & H(HHHIH6T LOBBILD UHTUIEHMBEHEIT:

PaLSHe| SHIHHWMD OHTLRIGMSBEG (Pl  BHGHH CoHemeuwmer Feo  DgliLienL &

BH(HHHIBMET auamTiens 6lguiGeumid.
o Gamzemen (Experiment)
o gwaminiys Csrgemen (Random Experiment)
o wwmpd (Trial)
e gpGeual (Sample space)
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e ampiyeitefl (Sample point)
o mapsd (Event)

1. Deterministic Experiment: It is an experiment whose outcomes can be predicted with
certainty, under identical conditions.

For example, in the cases-when we heat water it evaporates, when we keep a tray of
water into the refrigerator it freezes into ice and while flipping an unusual coin with
heads on both sides getting head - the outcomes of the experiments can be predicted
well in advance. Hence these experiments are deterministic.

Random Experiment : It is an experiment whose all possible outcomes are
known, but it is not possible to predict the exact outcome in advance.
For example, consider the following experiments:

(i) A coin is flipped (tossed)

(i) A die is rolled.

These are random experiments, since we cannot predict the outcome of  these
experiments.

Key Concept

Trial A trial is an action which | For example,

results in one or several | "Flipping" a coin and "Rolling" a
outcomes. die are trials

Sample A sample space S is the set of | For example,

Space all possible outcomes of a | While flipping coin the sample
random experiment. space, S = {Head, Tail}

While rolling a die, sample space S
={1,2,3,4,5, 6}

A Sample space S is the set of | For example,

all possible outcomes of a | While flipping a coin the sample
random experiment. space, S = {Head, Tail}

While rolling. a die, sample space S
=1{1,2,3,4,5, 6}

Each outcome of  an | While flipping a coin each outcome
experiment is called a sample | {Head}, {Tail} are the sample
point. points.

Any subset of a sample space | For example,

is called an event. When a die is rolled some of the
possible events are {1, 2, 3}, {1, 3},
(2,3,5, 6}

. 2 _piFumenr Gargener (o)) horeioren Gsmgemen (Deterministic experiment):
R5SH HubSmaTHeier  SlglienLulled (e demen  (WP&IRICy  oMlwdamguisy  CaFTgHement
groreore Cangemer (o)) o miFwmer CargHemert eTeLILIHLD.
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dBSHGHIT LIS, B OFBTHES meauds@Gh Bursh SiFH pelwuns WLTBIHE, GolliTFTHe
GuLguied Bewy emeuds@G BCuTghl SiF LSS IQUITS 2 mBEHe0 LOBEBID G HLUMB(LPLD
SHMEVMWUMLUW  (H LTRULL  Brewlwshensd &G Curg sHmev  sSlenLliug  Cumep
BamHemenmeied (Wga|HemeT BTD (W oslul  (igub.eTerGeu BemeULINTHSILD
o mFHwner (&) SHroTerorer CFTHMeTHET LEGLD.

goauniiys Gsrgemen (Random Experiment): @@ Gargomenuisd MHapddmigul Seneishdl
alleneneys@epld (PaTe@y OHMAHAHHSTID DleuBrled 6lhd allenerne] HHLUIGCUTHBSE 6TSTLIMS
weite@y FRlwmsd GFmedev (WPPWTGHl 6afled, DFCFTHMem FLoeUTUIILF GFTHenedt 6l ILIHLD.

dBHIHISHT LTS, Laieumbd CFrhanaisemend &H(HHIGeuUTLD.

1. @M BIETWLSHMSH FiewI(HHe0

. @ UsMLMW 2 (HL (BH6V
BFCFTHmNNB6NT FaUTUWILILF CFTHenandsel LS. gbereisy, DeuBpiled BaPUIGUMTEHLD
allenenalener (WeaTeiCr SNl uieoTg).

(PEHIW BHSHS:

6EIml BI6V6VG] L6V | ©_STJ6uILOTD,
allenereyEemen 2 (HUTH@GHLD (b | HTENTUISHMB

puidl

(Trial) e (ChE

Ggwed (pwmBd eremILIBLD.

UsmLMW "2 (HL(BHL DLFUlene
(WPUWIBF H6IT HLGLD.

FnmIGeue
(Sample
Space)

go  eumwiys  Camghementuiest
6Tl6L6LUT  allemeayderilell  &HeullD
Fploeuel eTIILGLD. BFHmer S
a1e01s @MU 60mLD.

© HJ6EmILOTSH,

QH BIMWHmHF G Gurg
F&mpiGeual S = {FHemev, L}

QM usmLmW o (LGB Burg
ammteuel S= {1,2,3,4,5, 6}

FamiLeiTer
(Sample
point)

Gamaementuesr 6UGleuT(H
allenemayld FnmiLeier eTerlILBLD.

@@ BETawLGHmS Gewid Gurg
FHEN6V, L, ST Len6
S BILeTeNSHeNMTGLD. @h LISML MU
o LG Guram 1, 2, 3, 4, 5
LOBBILD 6 P ULIm6
FamILeNTerl e 6Nm(EHID

BaFd
(Event)

FapIGleuerufesr Qi1¥:;) Q(h
o I SewI(pD HIBDFSF st ILIBLD.

© HMJ6EmILOTS,
QM usmLemw o (HLBL  Gurg
SN &HGLD FTSHBLOT60T
BapFdseies Hfev {1, 2, 3}, (1, 3},
{1,2,3,5, 6}

Classification of Probability

According to various concepts of probability, it can be classified mainly in to three types as

given below:

1. Subjective Probability
2. Classical Probability
3. Empirical Probability

BaEDSHe;

passalea LeGam HHIHHISHeNeHHH HBHDHHaIMT CPSIBI aUeNBHMTS  LIfldHeumLD.
i. sBome Pabssea (Subjective probability)
ii. Ozraemo Pawssea| (Classical probability)
iii. u'Ly Bspsse (Empirical probability)
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Subjective Probability

Subjective probabilities express the strength of one’s belief with regard to the
uncertainties. It can be applied especially when there is a little or no direct evidence
about the event desired, there is no choice but to consider  indirect evidence, educated
guesses and perhaps intuition and other subjective factors to calculate probability .

SIBHMEV [HBDHDHE:

2 MFUUTLBBS SHMWwenl UBBIW  Q@HeaU(HELW  HILISHmBUIET el SIHHEN6D HHDHH6]
CeueMULBSHBHIHMSH). BTD IHTUTHGLD allenena]beEndsad ChHIQUITET FTaIpIG6T WHdh GHoBhe lenGeu
266N VRV (LP(LREDLOWITE B606uTSH & (H6EMIEISH6IT 60 LDEMMB(LPBLDTGI FneimIsemenGuim,
ofalaumeoul L WasHHCm, o eilementia] cpeoBr  BMILD  SiEHemev  HMyeiseT  eLpeuBLom
BEHDHHANMNSH  BH6wIbBIL GUTLD.

Classical Probability

Classical probability concept is originated in connection with games of chance. It applies when
all possible outcomes are equally likely. If there are n equally likely possibilities of which one
must occur and s of them are regarded as favorable or as a success then the probability of a

.. S
success is given by o
CzTaIenD HHDBHHE:

T HEHDHH| 6D HHHH euTwil alenenwiml BGaeledhbs OuBLLLL &. CFrsHemenuller
allenemeysel  SmASHHID  FwoeuTuilemul  OuBpslpeGd  Curgdl  B& CUTHHAFIBH. 5D
FLoaUTUILILeTen N HBa|H6Med @b HHWMey MBS FTHBHTE S eUTUINILS6T @HLILTET DIHHISLDEFulledr

HHDHH6] s a1601s  OBT(BHSHSLILIBS BSI.
n

Empirical Probability
It relies on actual experience to determine the likelihood of outcomes.

UL HesH®e):
GrIpwTer DIILIOIEIGET cpeold aleneneyselleal HabdHsalenad STamLS LULLBO| HHDHHe| QLS.

Empirical Probability:
Let m be the number of trials in which the event E happened (number of observations
favourable to the event E) and n be the total number of trials (total number of observations) of
an experiment. The empirical probability of happening of an event E, denoted by P(E), is given
b
g _ Number of trialsinwhichtheevent happend

Total number of trials
_ Numberof favourableobservations
~ Total number of observations

P(E)

P(E)

ulLpl Pansse:

m ez E e plansduilear grssorear (pwuBdseller eemeniosmas 6apid N 61l GLoTshs
wpwpfsefler eeuenidmes elepid Gamewimed, E — a1 ulip Habsse eims  LiesTelmomy)
auemywpibserd. @semer P(E) siens @i eom.
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P(E

):®$@m gU UL L (pwii SoeMedr 6T6uT cwlld 60

pwii fseesr LT & 6T6u0T 601 DD

P(E)=

&6 LM & FTHBLOTe HHLD &F FlaeMedn 616wt 6ulldh endb

W LBIHFH OLoTH & HIHLD F FBHalett 616wT 6wNdh nH

aiaiBeu, P(E) _m
n

Clearly 0 <m<n=0<"< 1, hence 0<P(E)<1.
n

i.e. the probability of happening of an event always lies from 0 to 1.

m
®mnE 0<mn=0<—
n

<1 o956 0<P(E)<1.

SIFTUSH, RH HHDFS HospausBaTear HapHee| auUTIRE D 0 eledprhbal 1 (wWw 2o eien
JEH@ID @ T YBID.

If P(E) =1 then E is called Certain event or sure event.
IF P(E) = 0 then E is known is an Impossible event.
If P(E) is the probability of an event, then the probability of not happening of E is

denoted by P(E) or P(E)

|P(E)=1-P (E)

i. P(E) =1 eeiled, E etetiug o miglwmer Hlapgd
ii. P(E) =0 eeflev, E e1siug menL Oup Suieors Hlapdd]

o BHapsduia  Bapsse P(E)

o6y,  DIBHIBDFS

papssmel P(E') oieeos P(E) eten T(LDSHEUILD.

We know P(E) + P(E') =1, P(E") =1 - P(E)

HEWL OB  B(HLILISBSTET

Events

Explanation

Example

Equally likely events

Two or more events are said to be
equally likely if each one of them
has an equal chance of occurring

Head and tail are equally
likely events in tossing a
coin.

Certain events

In an experiment, the event which
surely occur is called certain event.

When we roll a die, the
event of getting any natural
number from one to six is a
certain event.

Impossible events

In an experiment if an event has no
scope to occur then it is called an
impossible event

When we toss two coins,
the event of getting three
heads is an impossible
event.

Mutually  exclusive

events

Two or more events are said to be
mutually exclusive if they don't
have common sample Points. i.e,

When we roll a die the
events of getting odd
numbers and even numbers
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events A, B are said to be mutually
exclusive if A(1B=¢

are mutually exclusive
events.

Exhaustive events

The collection of events whose
union is the whole sample space
are called exhaustive events.

When we toss a coin twice,
events of getting two heads,
exactly one head, no head
are exhaustive events.

Complementary
events

The event A and its complement A'
are mutually exclusive and
exhaustive.

when we roll a die, the
event 'rolling a 5 or 6 and
the event of rolling a1, 2, 3
or 4 are complementary
events.

BH&FS

allenéhaLd

B SHIHHTL_ B

=il GUITUILIL
B BLDFF BH6iT

BOrenip SIeVeVEH DISMBE GoBur L
EINELE ) 61 0l6uTETMILD
EINOIE ) FLOGUTUILIL|SB6IT
BBHSHTE0  SUBMBF  FLOGUTUILIL]
BaFFH6 6161 Gmmid

QH [BHTeuILSHmS &G (HLoCUTSH
HMLEGWD  HWeL  LOBMILD L,
P LIn6 FLoeumuiLiy
L))

2 mIFHWITe HHDFF Hei

0 BxrmHementuied BFFWILOTS
Bawh HabdFdeow o migluimer
BaFd e1argGmmid.

QM usmLmW o (BB Curgl
1-e0(Bh&HI 6 6UMT 2 6ol EUled
cTeniHeiled  gCHEMID  G(h  6T6uT
SHMLSGD HHDFSF o migluime
BHSLDFFWTGLD.

BuwieoT HBLDEFFH6lT

@wm GCargmerulsd, @m Gurgibd
BOLOUB (pRWns Habsd Suieor
PaEFS e LBLD.

©yewi(h  [BTENILIMIGM6T  Siewl(HLD
Gung CLpSIT I SHEN60H6IT
SLSGD  HBDEFS Buieor
BHSDFFWTGLD

Q&IMBOLITEIB
alevHGID [HHFSBH6N

Breni® SI6LeVH DISBEG GoBriu L
PBDEFFBEHEEG Qurgleumest
aplyeiefldeT  QHEHITH.  DbHD
EINELE T Q6B OLITEIHI
alevdGlD HBpFFH6T  616i1IEBTLD.
A, B s dwemea geaienpeuimesy)
alevd@Gld  BHHDFHB6T  GTIBTEL

ANB=¢

QM usmLmW o (BB Curgl
QMENBLILIGHL.  6TEWUIH6IT  LOBMILD
@ emL LLienL EuERI
SemL&GLD EINEEE )
&6iremBOILITEIBI alleudh@Lb
BBLDFF BH6IT

BlBLD&F S Beril6or Gairiiy &6WILD
gploeuaiwne Ul  Sieubems
Blensey Ggul EIhELE )
a16818 b

PM®  HISHMS  BHUPmD
6T (HLD Gural B yewi(h
smeudeT 61 m  HWev,
HMEL  @ELEUTDEDL  BHlewLSHGLD
BBLDFF BH6IT Blensey Ggul
EIEEEDN

Brly BHahddsel

A-Werr Pyl Papsdunersl @
usmLemW o mUGweurs 5, A-
ufled  Beveurs LOBB  ellewerey 6
S LIS BSHT60T BBLFFUD
HMeNs QBT Faml  LieiTerldbei
wppd 1, 2, 3, 4 dHeLlugBarer
o4Gh. Bws A'  okovg Al
RNV BBLDFFLLD Bl
5B LD&FF HeNTT(S1D. A )
SN HSH60MLD.

A LOMBMILD A' SLBWIEm6
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QaImpBOWTam  ealevds@Gd  BHID
Beose OCuiud  BebFFsents
BpBHGLD.

n(E)

n(S)
n(s) _
P(S) = ﬂ 1. The probability of sure event is 1.
p(g="@) _ 0
n(s) n(s)
. Since E is a subset of S and ¢ is a subset of any set,
¢pECS
Pp<P(E) <P(S)
0<P(E)<1
Therefore, the probability value always lies from 0 to 1.

P(E)=—==

=0 The probability of impossible event is 0.

. The complement event of E is E
Let P(E) = m (Where m is the number of favourable outcomes of E and n is the
n

total number of possible outcomes).
P(E)= Number of outcomesunfavourabletooccuraceof E

Number of all possible out comes

p()="""_; 0
n n
P(E)=1-P(E)

6. P(E)+P(E)=1

_nE)
P(E)—n(s)
nis)
n(S)
ng)__0

P = n(s) n(s)
. E ooz, S —ea1 o L sauiongd. Guedb ¢ DIFH 6160607  HeWIBISETET I HEWILOTEGLD
Q€N

P(S) = =1. o pFwmenr Hawsdulesr BHabsesanaig 1 LGL.

=0 Queor Papsduler Habssaras 0 DLELD.

p=ECS
Pyp<P(E) <P(S)
0<P(E)<1
SLMBUITEV, HBDHHE| WAL IGUTIRHID 0 (PpHed 1 6ueny EYHSHGSLD.

E -1 miyiy Blensd E@J,@L’D.

m
P(E) = — e&es. (Mm-oyemg E-uler grgsworer  sutuiliyset bBBID G-Seig  Qrss
n

GUITUILIL|E561T)

7 | Page APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




p (E) _ Efsp sraswomm eumuwill Lsel

Qs & eumul LI L6
= — m
P(E)= —=1-—
(B)=— .
P(E)=1-P(E)

6. P(E)+P(E)=1

Let S be the sample space associated with a random experiment and A be an event. Let n(S)
and n(A) be the number of elements of S and A respectively. Then the probability of the event
A'is defined as

n(A) Number of cases favourableto A

P(A)= = . .
n(S) Exhaustive number of casesinS

Axioms of probability:

Let S be a finite sample space, let P(S) be the class of events, and let P be a real valued function

defined on P(S). Then is called probability function of the event A, when the following axioms
are hold:

[P1] For any event A. 1>PA)=>0 (Non-negativity axiom)

[P2] For any two mutually exclusive events
P(AUB) = P(A) + P(B) (Additivity axiom)

[P5] For the certain event P(S) =1 (Normalization axiom)
Important Theorems:

1. The probability of the impossible event is zero i.e. P(¢) =0
Proof:
Impossible event contains no sample point.
.SUP=S
P (Sug) =P(S)
P(S) + P(¢) = P(S) (*-Sand ¢ are mutually exclusive)
P($) =0

2. If A isthe complementary event of A, P(A) =1-P(A)
Proof:

Let S be a sample space, we have
AUA=S
P(AUA)=P(S)

P(A)+P(A)=1
(A and A are mutually exclusive and P(S) = 1)
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P(A)=1-P(A)

3. If A and B are any two events and B is the complimentary event of B
P(AnB)=P(A)-P(ANB)

Proof: A is the union of two mutually exclusive events (Amg) and (ANB)

ie. A= (AnB)U(ANB)
P(A) =
P[ANB)U(ANB)]

(- (ANB) and (ANB) are Mutually exclusive)
P(A) =P (ANB)+P(ANB)

rearranging, we get P(Am§)= P(A)—P(ANB)

Similarly P(AnB)=P(B)-P(ANB)

. (Additive theorem on probability) If A and B are any two events

P(AuB)=P(A)+P(B)-P(AnB)

Proof: We have
AUB=(ANB)UB
P(AUB)=P[AnB)UB]

(- AnB and B are mutually exclusive event)
= [P(A)—P(AnB)]+P(B)

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

Note: The above theorem can be extended to any 3 events.

P(AUBuU C)=PA)+PB)+P(C)-PANnB)-PBNC)-P(Cn A)+

P(A nB nC)

Conditional Probability:

The conditional probability of an event B, assuming that the event A has already
happened is denoted by P(B/A) and is defined as

P(B/A) = % provided P(A) # 0

Similarly

P(ANB)

P(A/B)= 0

Provided P(B) # 0

Pawsd A gnsaBa Habbaenen Heeouled A —ea1 pubsemeruieo B — a1 gmiyplenso
P(B/A) eienid @plsbainbans oBBID
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_P(ANB)

P(B/A) W’ P(A)#0 eer suenguipIsslILIGEBSI.

P(ANB) .
P(B)

88z Gumed P(A/B)= ; P(B) # 0 et suenyuwipissaliLba B

The probability of the simultaneous happening of two events A and B is given by
P(A nB)=P(A/B) P(B) or P(An B) =P(B/A) P(A)

Two events A and B are said to be independent if and only if
P(ANB) =P(A). P(B)

. Two cards are drawn from a pack of 52 cards in succession. Find the probability that
both are Jack when the first drawn card is (i) replaced (ii) not replaced
(i) Let 4 be the event of drawing a Jack in the first draw,
(ii) B be the event of drawing a Jack in the second draw.
52 L6l OamewiL @ FLBHBLIe0HHSH DTG  FLBDB6T  QeIBEILN  QeaTBTS
aBSBILGSmer. dBSSILGDL B; FLBsend =1éH  (Jack)-aes Bnss BHapseaimet
Uelieu(bld BUbHSHmIBET LIgsH HTewIsH.
1. WHeled eIl L FLB Wewih F(hd SHL 1960 MeUSSLILIBGSMBSI.
. (Wpxedled eBSsLILLL F B WamiBD FI (hd HLIgD meUSSLILIL aTle06N60
Case (i)
Card is replaced
n(A) =4 (Jack)
n(B) = 4 (Jack)
and n(S) = 52 (Total)
Clearly the event A will not affect the probability of the occurrence of event B and
therefore A and B are independent.
P(AnB)=P(A).P(B)
4 4
P(A) = 7 P(B)—§
P(ANB)=P(A)P(B)
4 4
52" 52
1

169

Case (ii)
Card is not replaced
In the first draw, there are 4 Jacks and 52 cards in total. Since the Jack, drawn at the
tirst draw is not replaced, in the second draw there are only 3 Jacks and 51 cards in
total. Therefore the first event 4 affects the probability of the occurrence of the second
event B.
Thus 4 and B are not independent. That is, they are dependent events.
Therefore, P(ANB)=P(A).P(B/A)

4
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P(B/A):i
51
P(ANB)=P(A). P(B/A)
2 51
1

221

Bayes' Theorem:
If A1, Az, As, An are mutually exclusive and exhaustive events such that P(Ai) >
0,i=1,2,3...nand Bis any event in which P(B) > 0. then

PAyYD) = P(A)P(B/A)
P(A)P(B/A)+P(A)P(B/A,)+..+ P(A)P(B/A)

Guuidlwer BxBmLD:
A1, Az, As An a3 @BeBOWTSE  elevddlul  LBHmID  wmejwenTaiul
papsdaemmasad Gosid P(A)>0.i=1,2,3 n BB B aeiugl.
gCapaib @ BawsFdwnsard Gueid P(B) > 0. sefsv
P(AB) = P(A)P(B/A)
P(A)P(B/A)+P(A)P(B/A)+..+P(A)P(B/A)

ODDS:
The word odds is frequently used in probability and statistics. Odds relate the chances
in favour of an event A to the chances against it. Suppose 'a' represents the number of
ways that an event can occur and 'b' represents the number of ways that the event can
fail to occur.
The odds of an event A are a : b in favour of an event and
a

F(A) a+b

Further, it may be noted that the odds are a : b in favour of an event is the same as to

say that the odds are b : a against the event.

If the probability of an event is p, then the odds in favour of its occurrence are p to (1-p)
and the odds against its occurrence are (1 - p) to p.

FTHd BRI FTHswns eldgnssr (Odds):
yeerfuiuled LoBmILD H&HLDSHHa]60 ol & HmIFHei 61601 Ogmev SFHB Slenailed
LWSTUGSSILGHBS. @b HHWFAUID A — S&HF 166 LBBID DSBEG LUTHEHONS 2 66N
Baalmeard OHTLTUGSHMSH alHSOTGD. a 61l @h HHDEFF eahHmen aupseed
Pabdna wBpd b aadiug 9185 Pahsd abmmen aufselled BLED BUIOTSH CTETLIMSULID
SBSHBHI 61601,
a

P& a+b
Goeud @m HapFH  PapausBGF  FisswTeal aldsd a0 b aeusemen
SbPBDFFHEG UTHBWTE aldsd b:a eer e11pHeoTd. @b MHLFS  BapeusbBaTet
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Pabsse| aalsd, P-&@ steswrer aldsb 1-p oy wiBpd 1-p && ursswrar aldlshd
P G-

A man has 2 ten rupee notes, 4 hundred rupee notes and 6 five hundred rupee notes in
his pocket. If 2 notes are taken at random, what are the odds in favour of both notes
being of hundred rupee denomination and also its probability?

@rewip USHSHI HUTWI 4 HIM CpUTUI LOBBID 6 b CHUTUI HTETH6T e(HEUT LTSS 196D
o 6iengl. Feumwily] (wpepuied 2 HTelHeT eIhobsliLbdemer. ieualyemi(h SHTeNH6T BTyl
HUTLI STeNMHeNTE QBUUSBGHF FTHE aldHHD oBBID DIH6T BHHDHH6 616i6u?

Solution

Let S be the sample space and 4 be the event of taking 2 hundred rupee  note.

Therefore, n(S) = 12c2 = 66, n(A) = 4c2 = 6 and n(A) =66 - 6 = 60

Therefore, odds in favour of 4 is 6: 60

That is, odds in favour of 4 is 1: 10, and P(A) =1_11

A manufacturer tested 1000 cell phones at random and found that 25 of them were
defective. If a cell phone is selected at random, what is the probability that the selected
cellphone is a defective one.
R o pusHwment o pusSdwmer  COFevedLLIBLFBeTeN(HHSI (Cellphone) 1000
CFeLelLIBudBemen  Fweuruil  qpedpuled CaHTHOHGHH  CamdHlsHmt  umThadHed 25
CFe0ellL LIBLFFB6T  GHOBUTHML W6 6B HeIBLIQSSLILILL &I 616160, FLoaUTUINL (WenBuiled
BxMhOsBEGWL @b 0FeILLICLS GHMBUTEMLWSTS B(HhHd HHDHH6 6160Ten !
Solution:

Total number of cell phones tested = 1000 i.e., n = 1000

Let E be the event of selecting a defective cell phone.

n(E) =25 ie., m=25

P(E) = Number of defective cellphones

Total number of cellphonestested

~m_25 1

n 1000 40

On a particular day a policeman observed vehicles for speed check. The frequency table
shows the speed of 160 vehicles that pass a radar speed check on dual carriage way.

Speed (Km/h) 20-29 30-39 40-49 50-59 60-69 70&above
No.of Vehicles 14 23 28 35 52 8
Find the probability that the speed of a vehicle selected at random is

(i) faster than 69 km/h. (ii) between 20 - 39 km/h.

(iii) less than 60 km/h. (iv) between 40 - 69 km/h.

Qm BmaulfF gremeoulsd @PIULILL @@ BTefled @b HTeuedT euTHamibeier GousdHms
Gangpemen OQFUIHTT. SlauT Cargemer GFuigh 160 aursemiseier GCousmigserl e 5B LD 061 6u0T
Ul guied &6 OBTHSHBLILL (BHelTernl.

BGousmid (&.15/ 10w 20-29 30-39 40- 49 50-59 60-69 70 b 9IBBS
Giogyib

U 60T 611l 60T 14 23 28 35 52 8

6TGUGT600T 3560 &b
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Qb UTHESHMSHF FoauTUIlL] (pepuled CHTHOSBHGH CuTdh DiHer Geusld
i. 69 &.S/wenl — m ol oFHsTS
ii. 20 &.18/ weniluledmha 39 &8 / e eueny
iii. 60 &.16/ wenl-BGID GHmmeuTs
iv. 40 &.16/wenluledmba 69 @15/ 1wenll aueny BHbd HEBDSHH| ol6iien?
Solution:
i. Let E1 be the event of a vehicle travelling faster than 69 km/h.
n(E1) =8 ie.mi =38

Total number of vehicles = 160. ie.n=160

pEy=T-8 _1

n 160 20

ii. Let Ez be the event of a vehicle travelling the speed between 20 - 39 km/h.

n(Ez) =14 + 23 =37 i.e my = 37
P(E:) = T2
n

160

iii. Let E3 be the event of a vehicle travelling the speed less than 60 km/h.
n(Es) =14 + 23 + 28 + 35 = 100 i.e. m3 =100
m, 100 5
P(Es) = Z2=—=—
T
iv. Let E4 be the event of a vehicle travelling the speed between 40 - 69 km/h.
n(Es) =28 +35+ 52 =115 ie.my =115
p(Ey= Me 11523
n 160 32
A researcher would like to determine whether there is a relationship between a
student’s interest in statistics and his or her ability in mathematics. A random sample of
200 students is selected and they are asked whether their ability in mathematics and
interest in statistics is low, average or high. The results were as follows:
Ability in mathematics

Interest
statistics

Low

Average

High

Low

60

15

15

Average

15

45

10

10

25

High 5

If a student is selected at random, what is the probability that he / she
(i) has a high ability in mathematics

(ii) has an average interest in statistics

(iii) has a high interest in statistics

(iv) has high ability in mathematics and high interest in statistics and

(v) has average ability in mathematics and low interest in statistics.

QM  oyrwFHwment  wreweuTseller  Hewlld  HBewwdHGD, Lemeflulwed  SiTeuSHIHBEGLD
AL Bw o siten  GFHTLTMUS SewiLplw  allpbllemT. Carhenendsts 200  LOTERIGUTHMET
Foaumuiiy (pedpulsd BCHTHOBHBHHH SiauTHelLD Hewihd Hpend WBBID LeTefluiwsd &iTeud
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aFwuaBmB Gopel, FyTaf, SiFsD aard GUEUIGLTE s CFsfedsiiul L LsTefaleaurl
Ul iguied &G OBTHSHSLILL (HeTerI.

Bl HHH 60 FHWewLD
yemeflulweded Syffeud gyngil SIFHBLD

Genmey 60 15 15
gye] 15 45 10
SIFBID 5 10 25
Qb LoTemTeueny FLoeumuiliy (wempuiled CabeeHHH@GHILBUTH SieuT

1. aMHHHe0 DIFHH FHBEOLD

ii. yereflulweded aymam oyffeuld

iii. yemeflulweded SiFHs Syfteuld

iv. smidsHed DHH Hmeoo BBID LsTeflulwelsd SIFd Siald BBID

V. salgdhHe0 gynafl SHpeno wBmid UeTeflulweled @Gemmbsd SiTeuld

2 MLWHTE B(HhHD HBHDSHDH6) 6levtenn?

Solution:
Total number of students = 80 + 70 + 50 = 200. ie.n =200
i. Let E1 be the event that he/she has a high ability in mathematics.
n(E1) =15+ 10+ 25 =50 i.e. my =50
P(E1) = m_ S
n 200 4

ii. Let Ez be the event that he/she has an average interest in statistics.
n(E2) =15+45+10=70 i.e.my =70

iii. Let E3 be the event that he/she has a high interest in statistics.
n(Es) =5+ 10 + 25 =40 i.e. m3 =40

iv. Let Es be the event has high ability in mathematics and high interest
in statistics.

n(Es) =25 ie.my=25
by~ M2 1
n 200 8
v. Let Es be the event has has average ability in mathematics and low
interest in statistics.
n(Es) =15 ie.ms=15
m,_ 15 3

PEs)= M2 _°
(Bs) = =200 " 20
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In a recent year, of the 1184 centum scorers in various subjects in tenth standard public
exams, 233 were in mathematics. 125 in social science and 106 in science. If one of the
student is selected at random, find the probability of that selected student,
(i) is a centum scorer in Mathematics (ii) is not a centum scorer in Science
USHSTD UGy BmIsHsd Bxialed UM UTLMmISeled BHIBBISE BHIM LWHLICUGISET GLBB
1184 wnewieusefev, 233 GuT saisdHeuld, 125 Guit geps SPfelweded, 106  Gui
apflalwedlevld HIBBISEG ©HIB GuBBeTeTeT. &b  eumwily (Wedmulled ¢  LOTETIEUM]SH
CaibhoasBH@GHILEUTSHI SIbS LOTEmIEUT
1. amissHe0 BIBBIGEG BIB WHICUMT CUBBMITS E([HbHS.
ii. gpfelweded BIBBISSG BIMW OUBTHUITE EHED BHHDHHE SHT6UISH.
Solution:
Total number of centum scorers =1184
Therefore n = 1184
(i) Let E1 be the event of getting a centum scorer in Mathematics.
Therefore n(E1) = 233, That is, r1= 233
_ 233
P = =118
ii. Let Ex be the event of getting a centum scorer in science.
Therefor n(Ez) = 106, That is, r> = 106
_r, 106
e Ty
P (E2) =1 - P(E2)
106
1184
1078

1184

An integer is chosen from the first twenty natural numbers. What is the probability that
it is a prime number?
WFHL  Bmud  Bued  elewideMed(hbH @ (PR eTewl  Fweumuwiy  (pewmuiled
CaHMbOHBHBILGSBS. DibDH 616w @ LST 6Teuenimed  SHUUSBETE  HBDSHHalenend
BITEIE.
Solution:

HereS=1{1,2,3 , 20}

n(S) =20
Let A be the event of choosing a prime number.
Then, A=1{23,57,11,13,17,19}
n(A) = 8.

_nA)_38

Hence P (A) n(5) 20

_2
5

Two unbiased dice are rolled once. Find the probability of getting

(i) a sum 8 (ii) a doublet (iii) a sum greater than 8.

B FITear  USMLIBET  @@h  (PpdB 2 (HLLLUUGHSIB. BDEBTEWID  HIBHLDFF S EThHSHSHT60
BHHDHB 6D HTEmIS.

1. (Ipa elewidHeien GmBHe0 8 Sud B(HHIHeL

ii. s eewiser @Gy eemisenmas (doublet) BmsHsHe0

1. (pa oewiselen gmbBHe0 8- g3 el DHHWTH B(HHH60
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Solution:
When two dice are thrown, the sample space is
S={(1, 1) (1,2), (1 3), (1,4), (1,5), (1,6),

) ( ( (24), (25), (2

4

3), (24), 25, (26)
33), (34), (3,5, (36),
13), (44), 45), (46),
)

(4,4), (4,5), (4,6
5:3), (54), (55), (5,6)
6,3), (6,4), (6,5), (6,6)}

Let A be the event of getting a sum 8.
A=1{(216),(35), (4,4) (53), (6 2)}
Thenn(A) =5
Hence P (A) = A _S
n(S) 36
ii. Let B be the event of getting a doublet
B={(11), (22), (3,3), (4,4), (55), (6,6)}.
Thus, n(B) =6
P(B) = nB)_6_1
ns) 36 6
iii. Let C be the event of getting a sum greater than 8.
Then, C ={(3,6), (4,5), (4,6), (5,4) (5,5) (5,6), (6,3), (6,4) (6,5) (6,6)}.
Thus, n(C) =10
P(C) = e _go7>

ns) 36 18

A letter is chosen at random from the letters of the word “ENTERTAINMENT”. Find
the probability that the chosen letter is a vowel or T. (repetition of letters is allowed)
“ENTERTAINMENT” aieti3  QFmevedevielien  61(1p5HaibE6eM60[BheE FoaumUI (pensuled b
aWHmBS Caiey e, SEIOWSHSH Dm0 o ultgweHSTECMT Siedeod 6WSHI T
BCuT BBLILSBETET HBHPSHEMNMNS STeWIH. (61(1RSHSHIH6T H(HDOUS H(HLOL 6UFEUTLD)
Solution:
There are 13 letters in the word ENTERTAINMENT.
n(S) =13.
Let A be the event of getting a vowel.
n(A)=5
Hence P (A) = A _S
n(S) 13
Let B be the event of getting the letter T.
n(B)=3
Hence, P(B) = @=i Then
n(S) 13
P(AorB)=P(A)+P(B) A and B are mutually exclusive events
8

5 3
= _J’__
13 13
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Two dice are rolled together. Find the probability of getting a doublet or sum of faces as
4,
Brewih USMLFB6T 2 (HULUUGSmer. @eni®h (1psd WHUUSEDHD FIOWTH E(HHS DI6L6VSHI
W& HIUSBTET FnBHe0 4 d DHLILSBHTR HHDHI6UDH ST,
Solution
When two dice are rolled together, there are 6 x 6 = 36 outcomes. Let S be the sample
space. Then = 36
Let A be the event of getting a doublet and B be the event of getting face sum 4.
Then A={11), (2,2),(3,3), (44), (55), (6,6)}

B ={(1,3), (2,2), (3,1)}
Therefore A N B ={(2, 2)}
Then, n(A) =6,n(B)=3,n(A 1 B)=1

pay= 1A _8
n(S) 36
n(B)_6
n(S) 36

P(anB=NANB) 1

n(S) 36
Therefore, P (getting a doublet or a total of 4) = P (AU B)
P (AUB)=P(A) + P(B) - P(A B)
B W3AWL

— _+___ — —

% G T

P (B) =

Hence, the required probability is %

A and B are two candidates seeking admission to IIT, the probability that A getting

selected is 0.5 and the probability that both A and B getting selected is 0.3. Prove that

the probability of B being selected is at most 0.8.
A oppb B sudw @m eleweniugmyiser [T — ufled Caireusmansd STHH(HLILGUTHET.
Baiizseiicy A BCHTHOsBEsILBuSBITET  Habsse 0.5, A wBpd B Swmeurmd
BaHoshsa ILbBusBITT HHWHHa 0.3 iy, B CaxibOsBHsLILGMSBETR  DHBLLF
Bpabsse 0.8 aar Heplilss.
Solution:
P(A)=0.5,P(A N B)=0.3
We have P(AUB) <1
P(A) + P(B) - P (A B) <1
05+P(B)-03 <1
P(B) <1-0.2
P(B) < 0.8
Therefore, probability of B getting selected is at most 0.8.

5 Marks
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A coin is tossed thrice. What is the probability of getting two consecutive tails?
@(H [BTEWIWLILD cLpeiil  (WewB  FWILLILGHBEHI. DT DGSHHBHD LUdHH6T SenL LILSHBaTe
HHDSHH6| 6T6v16017

In a box there are 20 non-defective and some defective bulbs. If the probability that a

bulb selected at random from the box found to be defective is g then, find the number

of defective bulbs.

@ Guiiguisd 20 GemBUTeLEUTSH aleTbGHIEHD @ Fov GHMBUTHmLW  6llendhEHEmHd
2 eiteniedr. QUL Quiel(pbg  Fweurwily  (wempuled  BHTHOSBHFSLILBLD @  aNleToHHTaIH!
GMBUTHMLWSTS  S(BLUUSBSTET  GuUTUILIL g a6y,  GHemBUThHmLW  al6md@ el et

61600160 BHENHEMUID BTN SH.

The record of a weather station shows that out of the past 300 consecutive days, its
weather was forecasted correctly 195 times. What is the probability that on a given day
selected at random.

(i) it was correct (ii) it was not correct.

AMTaNeney SIITUIFS mwwHHe0 &LbH 300 BTL&S6Te0 uHe G’ @ Geueflul il L
amalemey  omldmaseisd 195 s  Fflwre BpHSSH.  CeETGESIULL  HTefev
GeuefwiL il L suteflensy SISldHm®

1. gfiwrs . HUBTE SHBLLSBITEOT HHLDHBH6) 66360 !

A number is selected at random from integers 1 to 100. Find the probability that it is

(i) a perfect square (i) not a perfect cube

1 (LPFH6L 100 euemguieomesr (P oTen1s61MeV (B! gD eumuiiL (pemBuiled
CaiMbOsBHSLILBLD 6 6161

i @m pw euiéswrs (perfect square) Bpss

ii. W seanrs Beveurosd (not a Perfect cube) Gmés epdwiareumise
BBLDHHEHEN6NS  HIT6u01b.

Gowri asked 25 people if they liked the taste of a new health drink. The responses are,
Responses Like Dislike Undecided
No. of people 15 8 2
Find the probability that a person selected at random

(i) likes the taste (ii) dislikes the taste

(iii) undecided about the taste
QM YHw oal'L FFHFH UTRISHDHeT  Semeuenwll umpl  Osenf, 25  womewieuTsell b
BHSHBHIBMeNS CalLBIHSTT. HMLHFH LSHe0H6T LleTeuHLOTHI.

EEI el(pLbLCeuit allpLouT@smit W1 LeuBHSETEHTT
OrsHs HLITSHEN 15 8 2

Q(H LomeTeuem] FLoeUTUILIL (pempuiled GHTOHBHGHID GuTdhl DleuT Sienelenul

1. alpyuaITTS ii. elpbursdeaurms il (1PIYOUHGHHTHMTTS

B HES HBHDHH6) 61651607

If A is an event of a random experiment such that
P(A) : P(A) =7:12, then find P(A).
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aaiis. P(A)P(A) =712 aafler, P (A) mé sianis.

7 % Mark

Find the probability that

(i) a leap year selected at random will have 53 Fridays

(ii) a leap year selected at random will have only 52 Fridays

(iii) a non-leap year selected at random will have 53 Fridays.

LeSTeu(HeuadTeuBBIBSTET [HlHDHHaTen6rTd HT6u1H.

i. gwemuiny wepuled GBHTHOSBHBILGL — GBLLTaged 53 Geusteld — HlpenLOS6IT
BdSH60

ii. Fweumuiiy wenpuled BabOHBHHSEILGL GBLLTmIgsd 52 Qeusieflld &penioselr oL BOW
B®SS60.

iii. FoeumUILiL (WeBUiled Cah0&H[BH&SILIBLD ST 60T QUL SHF60 (Non-leap
year) 53 Qeueiteillbalipemioamet BhdHH6e0

The probability that a person will get an electrification contract is gand the probability
that he will not get plumbing contract is g The probability of getting atleast one

contract is g . What is the probability that he will get both?

RHUBHDSEG — OQFT]  QUUBSD — HdLUUSBSTH  HHLDSHD6 g BB GLOTUISET

QUTHSSIUSBETRT  QLILHSID  HMLSHSMTO60  ESHLILSBHT  HBHDHEH6] 3 S4GWD.  Goguid

5
GOBHISLULFD gHToUH @h QUULSLD S SBIC0UBIMSBEHTEN HHDHH6) ? aTedlleL, @Teui(h
QUILIHSRISEHD HenLLILISBEHTERN [HBLDHH6| 6163160 !

Three fair coins are tossed together. Find the probability of getting

(i) all heads (ii) atleast one tail

(iii) atmost one head (iv) atmost two tails
eIl FPTeT [BTeRILMIG6T (WenpwTd Cr GBIsHaled &iewrL LI enmsen.

1. SIDAGHBHID HMOWITHSH Bl HH

. GOBHSULFD Qb U, S5

. QIFHBULFD QH HMeL HeWL HH

iv. 9iFHaUl gD QIeniB LHH6T HdLHd HUBBIBSTRN [HlHIDHH0|HN6TH
SITEIB.

A box contains cards numbered 3, 5, 7, 9, 35, 37. A card is drawn at random from the
box. Find the probability that the drawn card have either multiples of 7 or a prime
number.
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@m Ouipuisd 3, 5 7, 9, 35, 37 a3 eaewimel  GMHBLLLL  FU(BH6T ©_6iTeme.
FoeUTUIlI (penpuiled 6IheHSUILGBL @h FLO eTH 7-651 WLHIBTH DI6V60SHI LIST 6T6wI60ITS
BHUUSBHTET HBHLDHHMUSH BT,

Two dice are rolled simultaneously. Find the probability that the sum of the numbers
on the faces is neither divisible by 3 nor by 4.

Bm usmLsel @By Crrsded Gxy o (HULUUGWLEUTEH HdLSGWD (Pd eTauibeilar FnbHHeo 3
S0 BBID 4 L0 UGLLTI(HhEHS HBHIDHH6) SHT6uTH.

A box contains 10 white, 6 red and 10 black balls. A ball is drawn at random. Find the
probability that the ball drawn is white or red.

@@ ewuuiled 10 Oeueitemer, 6 Jeuliy wB@ID 10 SHUIY BBL UHSISET © _6iT6mer. FLoeumuIL
wopuled @ UbdHmer BHSLEUTH ikl OeusTene  Slebevgkl Feaull] BB UbSTH
BEHUILSBHTET HHDHEH NS BHT6EMIH.

10 Mark

13.

The following table gives the lifetime of 500 CFL lamps.

Life time (months) 9 |1 10 | 11 12 | 13 14 more than 14

Number of Lamps 26 | 71 | 82 | 102 | 89 | 77 53

A bulb is selected at random. Find the probability that the life time of the selected bulb
is
(i) less than 12 months (if) more than 14 months

(iii) at most 12 months (iv) at least 13 months
500 dpl @60 alend@Gdater aumDbBTeT alleugd &SG HILILIL (BeiTerne.

QUMDHT6IT  (LDTSHBIGEM6D) 9 10 11 12 |13 | 14 l4g el oIFsD

olendgoeafen aaamlsms | 26 | 71 | 82 | 102 | 89 | 77 53

Qh FpIGwed alend@ CHTHOHBHGHLOUTHI, SDoHITEWID GUTLDHTEIT LIWIGSTLIML 193 &5 T 60T
BEHDHH MmN  HT6wIH.

1. 12 onapmIsEhs&HS GHmBalTs ii. 14 ongnisEnd@ DHBLOTH

iil. IFSUFID 12 LOTSHHIGHEN V. GoBHISLULFID 13 LOTHHIGET

Each individual letter of the word “ACCOMMODATION” is written in a piece of
paper, and all 13 pieces of papers are placed in a jar. If one piece of paper is selected at
random from the jar, find the probability that

(i) the letter ‘A’ or ‘O’ is selected.

(ii) the letter ‘M’ or “C’ is selected.

"ACCOMMODATION" eei3  OQamevedlelr  @euQeumm  ei(pHSId  HalhHeiGu  FHpslw
STHPMmBeML  TSILLH,  DbD 13 fAdlw  STHIABEHD QRH  (PBHmeUUTL
meUBBLILIL (heitemenr.  Foaumuwiiy — (pedpuled  (wameuwled(pbd @ STEIHMmBH  BHiTey
CFuud Gurgl, SIFed B GUEID 611HSI

i. 'A" gvevg 'O' guEGeur

ii. ' M' o1eveug 'C* ouaCour BBUILSBHTET HBHDBHH6|HEM6NSH  BHT6wISD.

Two customers Priya and Amuthan are visiting a particular shop in the same week

(Monday to Saturday). Each is equally likely to visit the shop on any one day as on

another day. What is the probability that both will visit the shop on (i) the same day
(i) different days (iii) consecutive days?

20| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




(APP&S LD]

@rewi®  HISTCeumTHeT, Nflwm wBBD S(pser @ GUUILL SBETYsE, SBIUILL
AMIHFHeL (HMmE6T (PHev Feall 6Ud]) OFOHMITHET. DIUTHET DIMIBTQHGHF  FLOGUTUILIL

(wempuled @6GeuTH BIEHD OCFOABITHET. SHoUBL DESTYSHSG (1) @m Brefsd (ii)
QeueiGeuml BT deMed (iil) DIBHSBHSHS BT H6M60 CFOMBBHTEN [HHDHBEHM6END BTCWISH.

If A, B, C are any three events such that probability of B is twice as that of probability of
A and probability of C is thrice as that of probability of A and if P(A (1 B) = %, P(B N

C) = %,P(A N Q= %,P(A UBUCQC) = % and , then find and P(A NB NC) = %,then
find P(A), P(B) and P(C) ?

A, B, C aaiuen gBasanib cipaiipl Mapsdlde Guaid B devliugBstear Bapshse; A — 6t
Babssmalll GuTew SmoLmsTaabd, C HdLlusBstar Bapsdsa A — 3 all  cpsiy)

L kBTSN o eiener. Gued P(A () B) = %, PB N C) = %, PAN Q) = %, P(A UB U

0) = % P(A NB NC) = % araflsd, P(A), P(B) wismid P(C) ;s @mewia?

A bag contains 12 blue balls and x red balls. If one ball is drawn at random (i) what is
the probability that it will be a red ball? (ii) If 8 more red balls are put in the bag, and if
the probability of drawing a red ball will be twice that of the probability in (i), then find
X.

@@ euulled 12 ®Hev BIBUUBSHISEHD, X deully HBULHSISEHD 2 _6T6rTel. FLOGUMUILILY
wopuled o6 ubdl CHIHESESILGADS. (1) oG Faly BBLUBSTS SGUUSBSTET
Pabsdsmealds STamd (1) 8§ ydHw FHeuly BHBLUBSHISeT SimUUled meaudHd LieTerS, b
oty Pipliubensd  CHIHOSBLLSBSTOT  HESDHHauTaH (1)-ulled GQUBLULL HHDBHBHMmEIL
Gumev BHLMIG selefled, X-631 LOFHLILTen6rd HTewIb.

15 Marks

18.

19.

The probability that a girl will be selected for admission in a medical college is 0.16. The
probability that she will be selected for admission in an engineering college is 0.24 and
the probability that she will be selected in both, is 0.11
I. Find the probability that she will be selected in at least one of the two colleges.
II. Find the probability that she will be selected either in a medical college only or in an
engineering college only.
QM LTwialdbd WHHHS Seomflulled Caidemas oL lLSBETar HHDHHe| 0.16 6l6TH.
Gumluiwed  sevgumfluled  Caiidbensd  HoLlugBaTear Hapsse 024  LB@BD G0
seoarflasaiad GFirdensd S ILSHBETE HHLHH6 0.11 srefev,
. wopsseud g GuTduiwed seoemilisealsd g8mhad @ @soeumiluled  BaiThens
SOLLILSBHTH HHDHHE| BTN,
II. wmsaus SeMluled W HOWLT Olebevg GUTPuweE Heveummuled WL BGEWT GFTHma
HOLLLSBHTON HBDHHE| HT6HIHb.

In a class of 50 students, 28 opted for NCC, 30 opted for NSS and 18 opted both NCC

and NSS. One of the students is selected at random. Find the probability that
i. The student opted for NCC but not NSS.
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ii. The student opted for NSS but not NCC.

iii. The student opted for exactly one of them.

50 wrewiauTseir 2 eten @@ au@liled, 28 Guit NCC-ulgub, 30 Gur NSS-guib oBBID
18 Gur NCC wpmidp NSS-eib GardBriser. @ wWwTeweUT FweuTwilny  (penmpuied
BMHOHBEHBLILIGSBTT  SieuT

i. NCC - uled &mbal, aemmed INSS-60 &sveumiosd

ii. NSS— 60 @mpal, oemmed NCC-ufled @e0evmiosd

1. qea@m qeiled WL B Gl

BEHUILSBHTER [BBLDHHO|HEN6TDH  HT6HISD.

In a class of 35, students are numbered from 1 to 35. The ratio of boys to girls is 4:3. The
roll numbers of students begin with boys and end with girls. Find the probability that a
student selected is either a boy with prime roll number or a girl with composite roll
number or an even roll number.

35 wrewiauTHeT 2 66l @(h UG @eICTHAIBEBGWD 1 (PHeO 35 UM  GTENIH6N
CaTHSHSUILL(HeiTeNed. LOTETeUTHEHHGWD TeuialHEHHGHD 2 6Ten aldlHoTard 4 @ 3 LS.
aufleng 6T6mIB6IT LOTEUTEUTH6T60 OHTLMIF LOTEIR]H6T60 (LPIQaUML BB @(HUT UGLILTe0(HHSI
BxMHOHBEBLILIGSHBTT. SleuT LST elewienen euflens elewieniTed GlamemiL  LoTewTeuFTHGeuT
SI6VeVGHI LIG o6Tewienenl eUflend  elewieniTdd OBTeRIL  LOTeTeUFTEGeUT  SI606VHI LG 61631606001
aufleng erewteniTdsd OBmTewiL  TETalWTHCMT DI6L60H BT DL 6TewTen6enT aUfleNT  6T6T60ITHS
OCamewiLeugTaGeum SHUUSBHTEN HBHDHBM6EUS BHTGWIS.

On one Sunday Muhil observed the vehicles at a Tollgate in the NH-45 for his science
project about air pollution from 7 am. to 7 pm. The number of vehicles crossed are
tabulated below.

Time interval 7amtollam 11amto3 p.m 3pmto7 p.m

Vehicles
Bus 300 120 400

Car 200 130 250
Two wheeler 500 250 350

A vehicle is selected at random. Find the probability that the vehicle chosen is a
i) a bus at the time interval 7 a.m. to 11 a.m.

ii) a car at the time interval 11 am. to 7 p.m.
iii) a bus at the time interval 7 a.m. to 3 p.m.
iv) a car at the time interval 7am.to7 p. m.

(V) not a two wheeler at the time interval 7 a.m. to 7 p.m.

(W&o 6Tl h G L ehTWIBBISSIOMOUNED, THEIRIG6MTEL gBUGBLD STBHI LOTHUTH
uBpslw  SleumeLW  Sifiallusd CFWH L SHHMHTEH STene 7 6wl (LHGH60 LOTEN60 7  6UM]T
Gxpdw  OBBEhaTeNeL 6T6wl  45-60 o 6o SGRISFFTAUGMU FLHSH OF60ID  CUTHEIMIHEN6I
o mpICrrademT. SIIBUTH &LHH CFam  arsamsefesr  aleugio  S6p DI L euenemill
UGBSSLILIL (BHeiTeNSI.

(
(
(
(

&Te Gl Gleuer &Temneo 7 Loewil sremev 11 wewil | UBused 3 wewll (PH6L
ST GITRIBGIT W60 11 eueny s UBused 3 LDTEN6L 7 GUED]
QI

BubbS! 300 120 400
S WHS 200 130 250
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| B0 5587 ansaES 500 | 250 | 350

QUTHEID @6itemm FLoeUTUIlL (pewmuied CHTHOHBHGW BCUTH SieIeITHID

1. (pBused 7 wewll (pHev 11 wewll auedy GFeveuid CUHbHHTH B(HDHD

.  p@ussd 11 wewll  wWpHeL  LIBused 7 wewll Uy  OF6Os0Id  LOA(PHBTH
Bmss

iii. (pBused 7 wewil (PHed LIBUS 3 Wewll aueny OFeveuid BUBHHTH
Bmss

v. @wBused 7  wewl  wpHeL LUBused 7 wwewll  euedy  GFOID  A(WHSTH
Bmss

V. pBused 7 wewll (pHev LIBused 7 wewll eueny OFeOID UTHAIMISHMND  EHFHDBT

GUTSHEILOTS  E606VTLOE0 B HDBD, HIHDSHH6| 6T6Ten?

A card is drawn from a pack of 52 cards. Find the probability of getting a king or a

heart or a red card.
52 Fl(pape1 Oamewi F(hd BLI9eHbHA @@ FLB ahSSILGHOBH. DbHF FLBH Syram
SILVGHI BT HIeLeVG I Flauliy BBF FLLTS DHUILSBETRN HEHDHHMeUD HTEHIS.

Mathematical Expectation

One of the important characteristics of a random variable is its expectation. synonyms
for expectation are expected value, mean, and first moment.

The definition of mathematical expectation is driven by conventional idea of numerical
average.
The numerical average of n numbers, say a1, az, as,
a+a,+a,+
n

The average is used to summarize or characterize the entire collection of n numbers a,
ay, as, .... an, with single value.

Mean E(x) = inpi

Variance (V(x) = E(x?) - (E(x))?

Binomial random variable

A discrete random variable X is called binomial random variable, if X is the number of
successes in n -repeated trials such that

. The n- repeated trials are independent and n is finite

Each trial results only two possible outcomes, labelled as “success’ or “failure’

. The probability of a success in each trial, denoted as p, remains constant.

Binomial distribution
The binomial random variable X, equals the number of successes with probability p for
a success and q = 1 - p for a failure in n-independent trials, has a binomial distribution
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denoted by X ~ . The probability mass function of X is
f0=(3)p*@-p)", N (or) n, pq", x=012,

If X is a binomial random variable with parameters p and n, the mean x and variance
o 2 of binomial distribution are

s=np and o =np(1-p)

Poission distribution :

Poisson distribution is also a discrete distribution.
Poisson distribution is a limiting case of Binomial distribution under the following
conditions.

n the number of trials is indefinitely large ie., n — .

p the constant probability of success in each trial is very small ie., p — 0.
np = is finite where is a positive real number. When an event occurs rarely,
the distribution of such and event may be assumed to follow a Poisson
distribution.

Definition:
A random variable X is said to have a Poisson distribution if the ~ probability mass
-A X
function of X is P(X =x) = %, x=0,1, 2. for some \ >0.
X
The mean of the Poisson Distribution is A. and the variance is also A.
The parameter of the Poisson distribution is A.

An urn contains 4 white and 3 Red balls. Find the probability distribution of the
number of red balls in three draws when a ball is drawn at random with replacement.

Also find its mean and variance.

Qb OameTdeuaisd 4 Geustenenuyd 3 Feulll UbHSHISEHD 2 6TeNedl. SH(HOL  DeUHEGHLOTH
FoaumuIliy  (pedpulled cpeiml  (pemB  LibHismen eeaipel Ll  @eimts  ebhs@G  Curgl
FmLEGWD  Feuliyl uUbSHIFHeTaT  elewwienlbHmBUulet HBDHBOL UTeUemevd HTenis.  Goguid
ggnafl, ugeuBLIY, SLHUIIBBES SHTEIH.

A multiple choice examination has ten questions, each question has four distractors
with exactly one correct answer. Suppose a student answers by guessing and if X
denotes the number of correct answers, find

(i) binomial distribution

(ii) probability that the student will get seven correct answers

(iii) the probability of getting at least one correct answer.

USHSH aNemddHel OBTWIL T LedeuTuIlIlg GCHiTaled, @eal6euT(h alamalB@l [HTE SeUNIF
Fapmev el selled e Fflwrer alledLwn@GD. omsHAET SigliLenLulled e  LOT6mTEUT
allenLwWellesHmrT eleies. Fflwmer alenL sefler eewienlbamndmul X GHB¥sSHBSEHI. 61660,

() mepE@ILY Ly6eued

(i) wrewteuT gy Filwmer el el SeflLSBHTRT BBLBHB6

(iii) eoBhaULFD @ alomL FlLTIIHTE BHhoHs BHahHEe, SHLBIBES BTWIS.
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If the number of incoming buses per minute at a bus terminus is a random variable

having a Poisson distribution with A =0.9, find the probability that there will be

(i) Exactly 9 incoming buses during a period of 5 minutes

(ii) Fewer than 10 incoming buses during a period of 8 minutes.

(iii) Atleast 14 incoming buses during a period of 11 minutes.

@k Bumbal  Boowdssled, @b  BOLSIBEG 2 6Ger  eupd  CubbHSIseren

cTamTenildbenad LITUIGNMeT Ljalemeoll QuBhedng ealed A= 0.9 eeid Oorew®.

1.5 Pl st el GQeueilluied sflwmes 9 GupbhEHHeT 2 6166 6y

ii. 8 PiL &mev BenlGeueiuied 10 &G Gempeuts BUbbBHIH6T 2 66T 6uF

iii. 11 P &t BenLOsueiuied GeBHIULFD 14 GuUpbHIHeT o 6TCem Uy, HHDHH6)
SHITEIED.

(GROUP 1, 2017, Section 15 Mark)

An Urn contains 3 Yellow and 4 Green balls. Find the probability distribution of the
number of Green balls in three draws when a ball is drawn at random with
replacement. Also find its mean and variance.

QM OFmeTHevaled 3 WEhF6T WLBBID 4 UFMF HBUUBSHIHET © 6ilener. SH(HOL  MeUSHEGHLOTBI
0 eumuily (pedBuled 3 (pdB LbHismeT Qaimailile aipie bhsH@GHn Curgl Sl s@Ld
uFmg HIBL  UbSHISeTar  eleuienlsHmaulal HaSEal LTeuenevd srenis. Goed ggmafl,
LUgeuBLLY SL&LIIBENBE: SHT60ISb.

(GROUP 1, 2019, Section A, 10 Mark)

The probability that a girl will be selected for admission in a medical college is 0.21. The
probability that she will be selected for admission in an engineering college is 0.26 and
the probability that she will be selected in both is 0.12.

. Find the probability that she will be selected in at least one of the two colleges.

. Find the probability that she will be selected either in a medical college only or in an
engineering college only.

QM raualdd WhHHeud Seopmiluled Caidemsd HoLLILFHBETE HohHHe| 0.21 6l6nsm.
Gumpsluiwed  ®evgumfluied  CaiTdbensd  HdLLUFDBEHTE  HEWHHe 26  LBBYILDL A
seogumilseiand CaTdbend Sl IUSBHTaT HBHWDHH6 0.12 66,

9. WhHHSHeUD B Gurpsluiwed  seveumfiseiiey  gGHemId @ Hevgumfluled CaTHma

SO UUSBHTET HBHDSHH6 SRS,
9. WhSHE Heogmiluled wLGEWL olevevgk  GuTPsluiwed  ssvgumfluied WL BHGLT CFTdHama
SHOLLLSBHTR HBHDHHE| HT6HISD.
(GROUP 1, 2019, Section B, 15 Mark)

a. One card is drawn randomly from a well shuffled deck of 52 playing cards. Find the
probability that the drawn card is
i. a diamond ii. not a diamond iii. not and ace

b. a number is selected at random from integers 1 to 100. Find the probability that it is

i. a perfect square ii. not a perfect cube.
(&) BEG SmLSH DBEIW 52 FLBdmend Oamewi  HLIgeI(HHSH  FLoeUTUILIL
wesulled e FLB aBSHSILGHBSE. LaeuharauBiiBGg BHHDHH0|Hm6TH SHT6uH.
1. BdHsd FLG LWDeH. S5 BHHD
ii. ei(hdhd FLB Luwioem E6e0euToed B(HbHD
iii. aGHS FLB gov FLLTH E60L60TID0 B)(HdHH

25| Page APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




(APP&S LD]

1 wsed 100  euemyulevmenr (P  eTewIGeMeV(HHAHI  FOEUTUINL]  (pemBUTled
BxMbOHBHSLILBLD (H 61681

L @ (P aUTHHOTS (B([HEHS.

i. Www oewrs @eveuroed (not a cube) Amés SpFweuBNET HEHLBHBE|EHM6ND
SBITGIT .

(DEO, 2019, Section A, 10 Mark)

a. A bag contains 5 red balls and some blue balls. If the probability of drawing a blue
ball from the bag is thrice that of drawing a red ball, then find the number of blue balls
in the bag.

b. If A is an event of a random experiment such that P (A) : P(A) = 7 :12 then find P(A)

c. There are 7 defective items in a sample of 35 items. Find the probability that an item

chosen at random is non-defective.

(@) e emuufled 5 deully wBBID Fev Hev MWL LbHHIH6T 2 6iener. SilenLUledhbEH 6H
BV BB UbdSH  IGLUUSBHT  HHDHI6|, @b Feully Bplubens  IGLUUSTHBST6
Babssale 3 LG saled SmUUled 2 6Tem [Hev HIBLLHSHIH6T6 oTenTenihendmuld
SBITC0TS.

(o) @6 Fwaniiiys Csrasmauisd gm Mepsd A aam. oifsd P(A):P(A)
12 aiaile0 P(A) &M BHTEIH.

(DEO, 2019, Section B, 15 Mark)
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