Chapter 7: The Mathematics of Maybe: Introduction to Probability
STEATH 7 - SITHE T 0N T URTT

2.1 UWhat is ,brobaéi/i@/_?
Will it rain toc/ay? Will our cchool win the hockey match? Will my name come
out in the lucky draw? We do not know for cure. These are random evente :

we know the poscible results, but not which one will happen - Probability ic a

number that measvres how likely an event ic.

Randem experiment: comething you can repeat (toss a coin, roll a die) where
the recult can be different every time and you cannot predict it. You know

what could happen , not what will happen . That ic why a coin toss ic a fair
way to decide who bate first: neither captain can know or control the result,

and both ¢ides have the came chance.

The probabifity scale

Probability ic & number from 0 to 1. 0 means imposcible. 1 means certain.
0.5 meanc an even chance (50%). Moct evente lie in between. Probability of
an event € ic written P(E), and 0 < PE) < 1.

impoccible even chance certain

I T T T 1
0 0.25 0.5 0.25 7

The probability ccale

Event Meaning
Number greater than 6 on a die Imposcible (P = 0)
Rolling a 3 on a die Lecs likely (1/6)
Heads on a coin Even chance (1/2)

A wumber 2 to 10 from a pack of 52 cards | More likely (36/52)

Red sweet from a bag of only red cweete Certain (P =1)
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Exercice Set 2.1 (colved)

Q.1 Rank each event and give a reagon

Ans. (i) The next Monday will come after Sunday: Certain (1). A Monday
alwaye follows a Sunday.
(i) Snow in Mumbai in July: Imposcible (0). Mumbai ic hot and rainy in
July, enow never happens there.
(ii7) An elephant walke through your clascroom today: Imposcible, or
extremely unlikely (near 0). It ic not forbidden by nature, but it

practically never happens.
(iv) You greet at least one friend at cchool tomorrow: More likely (close

to 1). You meet many friends, though you might be absent.

7.2 Meacvring probability objectively

Two ways: (1) Experimental probability , from evidence of experimentc or past
data. (2) Theoretical probability , by reasoning when all outcomes are equally
likely. Each result of an experiment ic an outcome . The cet of all outcomes ic

the cample space . Coin: {H, 71 Die: {1, 2, 3, 4, 5, 6/.

| Experimental P = (times the event occurred) + (total trinlc)

Example: Roll a die 50 times, and get a 9 eight times
Step 1: Experimental probability = §/50 = 0.16 = 16% . This ic also the
relative frequency of rolling a 4.

Theoretical P(E) = (Favourable outeomes) + (all pocsible

outcomef}

Example 3: Die, getting a 4
Step 1: Favourable = 1, possible = 6. P = 1/6 = 0.167 .
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EXAMF/e_ q: (etter B_f'rom_ t /te_ word PROBABILITY
gtep 1: The word hags 11 letters and 2 Be. P = 2/11~ 0.182 .

Example 5: Fawuriz‘e_ f'rm‘f_ of 50 ctudents: mango 20, apple 15, banana 10,

grape 5

Step 1: Plmangs) = 20/50 = 0.4

Step 2: For a cchool of 1500: mangoee ~ 40% of 1500 = 600 . This worke by
taking & cample from the population . A bigger and more varied
(repre;‘en fative) cample gives a better ectimate.

Teacher's Note: Experimental probability can differ from theoretical
probability when triale are few. Ac triale increace, it comes closer to the
theoretical value. This ic the (aw of (arge Numbers .

Think! IF you have rolled a 4 eight times in a row, the chance of a 4 next
time ic ctifl 1/6 . Probability telle what happens in the long run , not what
will happen next.

Carefvl! Gambler's Fallacy. After 6 heads in a row, many people think tails
ic 'due”. Wrong! A coin has no memory . Each togs i¢ independent, and
taile ic ctill 1/2. Same for three 6¢ in a row in Snakes and (addere: the
chance of 6 next time ic etill 1/6.

Teacher'e Note: A coin or die ic fair (unbiased) i it ic cymmetrical, co ho
cide ic favoured. A “random toss” means it falle freely.

Exercice Set 7.2 (colved)
Q.1 Sample of 30 cweete: 10 red, § green, 7 yellsw, 5 blue

Ans. (i) /D[greeu] 5/30 = 4/15 ~ 0.267 .
(i) Plyellow) = 2/30. Qut of 600 cweete: 2/30 x 600 = 140 yellow .
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Q.2 40 ctudents: Seience 19, Arts 11, Sporte 9, Debate 6. Schoof has 500

Ans. (i) P(Arte) = 11/90 = 0.275 .
(ii) P(Sporte) = 9/40. 9/90 x 800 = 180 ctudents -

@.-3 Tocs & coin 20 times

Ans. Your numbers will differ. Example: 11 heads, 7 tails.
(i) Headse = 11. (i) Taile = 9. (ii1) Experimental Plheads) = 11/20 =
0.55.
(iv) For the next tosc Pltailc) = 1/2, whatever happened befsre (no

memary}.

Q-9 Toce & paper cup 100 times
Ans. Do it and count. Example result: bottom 60, top 10, cide 30.

Plbottom) = 60/100 = 0.6 , P(top) = 0.1, P(cide) = 0.3 . They add up
to 1. Your numbers will be a [ittle different.

Q.5 Even number on a fair die
Auns. Favovrable: 2, 4, 6 = 3. P= 3/6 = 1/2 )

Q.6 Die rolled 12 times, 3 appeared three times

Ans. (i) Experimental = 3/12 = 0.25 .
(ii) Theoretical = 1/6 = 0.167 -
(ii7) They differ becavse 12 triale are too few. With more triale they
come close: 60 rolle — about 10 threes, 600 —, abouvt 100, 6000

about 1000. The experimental probability gets close to 1/6.

7.3 Sample cpace and events
The cample cpace S licte every possible outcome, each once . Its cize ic n(S) .

Examples: rain tomorrow: C = {Pain, Mo Rainf, n = 2. A match: § = {Win,
Loce, Draw], n = 3. Two coine: § = {HH, HT, TH, TT], n = ¢
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Teacher's Note: The sample cpace must match the question. For rainfall
amounte, uce {No Rain, Drizzle, Light Rain, Heavg Rain].

An event ic a cubset of the cample cpace. Two coins, “at least one head”: € =
{HH, HT, THY- Die, "number greater than 9" € = {5, 61. Fruit basket, "yellow
Fruit’” € = [Banarm,f.

Exercice Set 7.3 (s’o/ved)
Q.1 Outcomee when one die ic rolled

Ans. 6.

Q.2 Sample cpacec

Ans. (i) Die and coin together: = [1H, 2 3H, 4H, 5H, 6H, 1T, 2T, 37, 47,
57, 674, 12 outcomec.
(i) Pandom integer from -5 to 5: $= {-5,-4,-3,-2,-1,0,1, 2,3, 4,
5{, 11 outcomec.
(ii}) 5 green and 7 red balle: $ = {G,, 6, bs, 6y Gs, Ry, .. Ref, 12
equally (ikely balle. By colovr, S = {green, redf (but then the two
outcomes are not equally likely).

Q-3 Snacke: Samosa, Pakora, Bhaji. Drivke: Chai, ( acet

Ans. (0) § = {Samosca-Chai, Samosa-(acei Pakora-Chai, Pakora-(acsi,
Bhaji-Chai, Bhaji-Lacsif. 3 x 2 = 6 combinatione.
(ii) Event "Samosa’ {Samosa-Chai, Samosa-( acsif.

7.9 Tree diagrams
A tree diagram liste all outcomee of a mulfi-ctep experiment. Each path from

ctart to end ic one complete outcome. rite the probability on each branch.
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H— HH
T— HT
H— TH
7-—’77—

Two coin toscec: 4 outcomes, each 1/4

= {HH, HT, TH. TT1. P(HH) = 1/4 = 0.25 = 25%.

Think! One head and one tail meane HT or TH: 2 outcomes out of 4, co P =
2/4=1/2.

Exercice Set 2.4 (colved)

Q.1 Basket A: 1 apple, 2 oranges. Basket B: 1 banana, 1 mangs

Ans. (i) Tree (cee fiqure). Backet A has 3 fruite, <o Plapple) = 1/3, Plorange)
= 2/3. Backet B: banana 7/2, manqo 1/2.
(i) $={ [/4,bp/e, Banana), [A,bp/e, Mangs), [0mnge7, Banana),
[Oranye7, Mangs), [Okwayez, Banana), [OMngez, Mango)]. 6 outcomec.
(iir) Plapple and banana) = 1/3 x 1/2. = 1/6 .

/4/>p/e 1/2 Banana — A Ba

Moangos — AM
Banana — 0,B8a
Mango — OM

Ex 2.9 Q1: one Fruit from each basket

Q.2 Box: 3 red, 4 black, 2 green pens. Pick, put back, friend picks
Ans. 6) ?lbens'. ,D[/Q) =3/9 P[B} = 4/9, /D[G) = 2/7 each time. Dutcomee:
RR, 28, R, BR BB, BG, GR 6B, 66: 7 colour paire.
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(ii) Same colovr: RR = 3/9 x 3/9 = 9/81. BB = 16/81. 66 = 4/81. Total
=29/81. So P = 29/81~ 0.358 .

End-of-Chapter Exercises (colved)
Q-1 Fill in the blanks

Ans. (i) 0. (ii) cample cpace. Gii) 1. (v) 1/2.

Q.2 50 ctudents, 15 like football
Ans. The relative f'req«eucy e 15/50 = 0.3 .

@-3 Equally likely outcomee?
Ans. (i) Car ctarts or not: Mo . Starting ic far more likely.
(/f) Fair coin: Yes . [/f/‘) Fair die: Yec .
(iv) 3 red and 7 blue marbles, by colsur: No (blue ic more likely). Each
cingle marble ic equally likely, though.
() Boy or girl: oughly yes ; we usually take them as equally likely.

Q.94 Sample cpace and probability

Ans. (i) Two coins, S = {HH, HT, TH, TT{- At least one head: 3 of 4, P = 3/4.
6’:‘} Coards 1 to 10: even = 2, 4, 6, § 10, co P = 5/10 = 1/2.
(iii) Die, greater than 4: {5, 6§, P= 2/6 = 1/3 .
(iv) 3 red, 2 blue, 1 green (6 ballc). Not ved =2+ 1=3 P=3/6=1/2

(v) Three coine: S = {HHH, HHT, HTH, HTT, THH, THT, TTH, TT77, &
outcomee. Exactly two heads: HHT, HTH THH = 3. P=3/8.

Q.5 3 candiec, ctrawberry?
Ans. 1/ 3.

Q.6 2 chirts and 3 pants, outfite
Ans. 2 x 3 = 6 outfite.
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Table: Red-Jeans, Ped-Khakis, Red-Shorte Blue-Jeans, Blue-Khakis,
Blue-Shorte.

Q.7 Tyre table (1000 casec): 20, 210, 325, 445

Ans. (0) Lecs than 4000 km: 20/1000 = 0.02 .
(it) Between 4000 and 14000: (210 + 325)/1000 = 0.535 .
(i) More than 14000: 445/1000 = 0.945 .
Check: 0.02 + 0.535 + 0.445 =1V .

Q.8 Word PEACE (5 carde: P, €, A C, €)
Ans. (i) P, Eor C: P(1) + E(2) + C(1) = 4 carde. P = 4/5.
(i) Not E: 3 carde (P, A C). P =3/5.

Q.9 Spinner with 1 to §

Ans. (i) 8: 1/8 - (i) Odd (1, 3, 5, 2): 4/8 = 1/2.
(ii7) Greater than 2 (3 to 8): 6/8 = 3/4 .
(iv) Lecs than 9 all 85 P=1 (certain).
() Multiple of 3 (3, 6): 2/8 = 1/4 -

Q.10 9 red, 5 blue, two balle without replacement

Ans. See the tree.
(i) Plred then blue) = 4/9 x 5/8 = 20/22 = 5/18 -
(i) P(two blue) = 5/7 x 4/8 = 20/72 = 5/18 .

Red — RR 12/72
Blue - RB 20/722
Red — BR 20/722

Blue - BB 20/722

EOC Q10: 4 red, 5 blue, no replacement
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Q.11 Pair of dice: an event with probability 0, an outcome with probability 1
Ans. Event with probability 0: "the cum ic 1" (the emallest cum ic 2) or "the
cum i¢ more than 12"
Pkaéaé/‘//’ty 1 belongs to the event "the cum ic between 2 and 12" which
ic certain. Mo cingle outcome has probability 1, cince each of the 36
outcomes has 1/36.

@-12 Probabilities

Ans. (/) Two dice, cum a prime greater than 5: cym 7 (6 ways‘} or cum 17 [2
ways). 8 of 36: P =2/9.
(ii) 4 ved, 3 green, 2 blue (7 ballc), 2 drawn: total paire = 36. Same
colsor: 6 + 3 + 1=10. Different: 26. P = 26/36 = 13/18 .
(iii) Three coins, firet ic heads and exactly two heads in total: [HHT,
HTH. P = 2/8= 1/4.
(iv) 4-digit numbers from 1, 2, 3, 4, no repeat: 24 in all. Even needs last
digit20r 4: 2 x 6 = 12. P = 12/24 = 1/2.
(v) 3 questions, each right with probability 1/4: exactly two right = 3
waye x (1/9)(1/4)(3/4) = 9/64 .

Q.13 Balls 1 to 4, two drawe

Ans. (i) With replacement: 4 x 4 = 16 outcomes (1,1) (1,2), ... (4,4).
(i) Without replacement: 4 x 3 = 12 outcomes (no pair like (1,1)).
(iii) Sizes: 16 and 12..

Q.14 Coin with a card from 1 to 6
Ans. $=1H1, Hz, H3, H4, H5, He, T1, T2, T3, T4 TS, T6§. 12 outcomes.

Q.15 Three coins, number of heads
Ans. The correct cample cpace ic (v) {0, 1, 2, 3.
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() {1, 2, 3] leaves out 0 (all taile). (i) {0, 1, 2{ leaves out 3 (all heads).
(i) {0, 1, 2, 3, 4] has 4, which cannot happen with 3 coinc.

Q- 16 Die dropped on a 3 m x 2 m rectangle, circle diameter 1 m
Ans. Rectongle area = 3 x 2 =6 m? Circle area =T x (0.5)Z= /4 m?

@ |-

3m

Q16: the die lande incide the circle

Teachere Note: Chapter cummary: 0 < P(E) < 1. Experimental P = times
it happened + triafe. Theoretical P = favovrable + possible (equal/y likely ).
Sample cpace = all outcomes. Event = cubset of the cample cpace. Tree

diagrams list the outcomes of multi-ctep experimente.
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7. GTfAEaT Fat &7

FAT 37167 ST 81 FaT AT IboT &ldht HeT SHAINT? FaT o1b1 ST H FI T
fAchela? g yaehT vaT del) % AgfDe AED & ey TRV yar & U3 dla-ar
2T Ag T uar | YT v ST & o g & 13 gear fhastt sanfad &

gD GANT: VAT FHTH I FIe’T Toha & (RdehT IJesteratl, UIdT ahedl) IR &7 R
AT AT & TehalT &, Uger I IdT Tig) Fahl| YT 81T & FaT & HabalT & , FAT Z9IT
o7 et Sfforr TAawT IoTerair a7 #3a &7 faug gdar & 13 uger aeciarddt e
HOIT: DI BT AAAT STt AT Il T8} Tehel, IR et T HIBT aRIa &l

YTfA&aT YHTAT

GIfAHdT 0 3 | g @ JSAT §) 0 T ATTT 3] | BT AJAT 2] 0.5 FT AIoTs
SIS HlbT (S0%) | FGITR gt afer & a7 &) Fg2<ir £ &) wifdssar P(E) forma
2aRO<PE) <) |

ST TS HlehT 2T
4 N\ o5 ok [
YIfAHaT UHTT

L1 ATAT
Uy W 6 I <t I 375 (P = 0)
YR U 3 37T e Fsfaa (1/6)
a3 w g (1) garae Awr (1/2)

S2Udr &3 2 A0 a1 T 3w Jemfad (36/52)

3 o1re7 fRBISAT & Jor I ofreT RHBIE AT (P = 1)
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geraett 7.1 (o1 Afed)

U.) g7 T2 I - gF I HROT FATI

I2- (i) 39761 AFAR IoaR & J1g eI fAfAd (1) | faar @ a1 &HIT JHART
H1TT &1
(i) oJorrs & HoS F avh [T srgsyar (0) ) SeTs # HIS I 371T FIR¥T AT
BT & ath agT At et et
Giii) STeT STaH} ehgiT # &t 377TT: Srsiar AT deg e wsfaT (0 % ur) |
Uehl S FT T B, U AR 3 LT T FiElt @
(iv) ooT TpoT F ohat A HH O I &I T gl e Fsmfaa () &
URT) | % FRT fRerd & a9 3R 39 FJUIRIT o &l

7.2 TIA#aT & aEGfA U 3 AT

gr @ (1) FARHF gifaaar , FAe0 47 Qe Siwst & g A1 (2) dAgifas
AT, T 3, o1a T GRUIH JHAHT 1) 9T &7 &7 AT v Uiver & e
TR T Teg gldzer weafe &) f&a@pr: {1, T3 uram: £, 2, 3, 4, S, 63

| gD P = (FeaT fahall SR &) + (Fpol 91 |

ITEVT: UTAT SO0 ST WidhT, 4 TS §17 AT
T ;. TANHAF GIAFAT = 8/S0 = 06 = 16% | FH 4 1< &) IUEF TRETIAT
sft wear &1

| Jgilde P(E) = (srggper uRvme) + (For Fsia RoTaT) |

JETEIT 3: I YT 4 37T
W) 3gHer = |, T = 6) P =16 % 0167 |

JETET 4: Teg PROBABILITY 3 31T B
T ): o H N iR E A2 BIP = 2/ %0182 |
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IETERVT $: S0 DTAY 57 UHGIGT We: ITH 20, AT IS, Fell 10, AT S

TRT 1 P(377) = 20/S0 = 0.9 |

T 2: 100 BT} 3 FHeT o ToAT: 37 = 1500 T 40% = 600 | 7g ATHSAT H I
FHAT SR [T 1T & 3T 3R SferaT-1ereT TRE T (Afffe]) T agaw
SIGHTT T &l

fRlgres &1 ST gy F97 8 T FAHP I Bgifelar @ STerar & et 2
T deTet W a8 Agifad AT & URT 37 o &1 5o et = wr fager
P &

= 3717 YT UL ORI 318 §I7 4 AT &, & A sraredt g1 ¢ 375 b GHTaeIT
a1 ot 16 ) gifdenar wis FaT & FaT @RI et & 3rerr adler et

exrer TN gt Fifd) SRIGR 6 TR T 377t F arg e A g 1 ST
vz # gt &1 s [Baer # Arzered adt el & Izt wdT & uE #t
gifAchar 31a ot 1/2 & FT-Het F e et 6 & a1 off sErer 6 F urAHar
1/6 & &

folgian @t a1 AT AT YRR favugr 99 & 19 a8 AT &, ATt PIS sT AT
gl a7 "AIgfBH ITTT BT ARl & 1 a8 Ferr

gaTaeft 7.2 (FoT Afd)
) 30 fA3ISAT 7 FHAT: |0 o7ler, 8 &9, 7 Wefl, S et

FTT- () P& = 8/30 = 4NS = 0.267 |
(i) PCHIEt) = 7/301 600 fRaTgT #: 7/30 x 600 = 140 et |

.2 40 BT a7 14, Feir |, Jor 9, arg-Taarg 61 Iper & 800 BT
I<2- (i) P(@em) = 11/40 = 0.275 |
Gi) P(HFer) = 9/40) 9/40 x 300 = 180 T |
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Y.3 a7 20 S 3Tl

ITT- 37UF Fdlel s7e7aT 2131 IFTE 1) =g, 9 Y€
&) =g = 11 Gi) e = 91 Gi) g P(FRIT) = 11/120 = 0.5S |
(iv) 3Tett 3BTeT & P(42) = If2 | Uger & oft B3I gr (ATeeTed aidh) |

9.4 H191e7 AT h9 100 97 3oTeI

IV~ P AT IGTET AT Joft YT 60, ISTET 10, 59167 YT 30/
P(aet) = 60/100 = 0.6 , P(3e72T) = 0. , P(59TcT) = 0.3 | &l | 37T
T 3ids AIs TeTT g3

Y.S feIsqeT Urer 97 JH T
I Sidper: 2, 4, 6 = 31 P = 3/6 = If2 |

.6 UTAT 12 §13, 3 disT §1% 37741

g7 () GATIF = 3/12 = 0.2 |
Gi) Tgifdes = 16 % 0167 |
Giii) SR AT 5 12 GATT g a7 &) T QAT # ghaa) T 3T efrer &
60 § _ @RI 10 g i, 600 — o743 100, 6000 — 1513797 1000
GAITIHE GTAFAT 1/6 & UIT gt &)

7.3 gldzef AR 1T T2am’

gfdzel FAfE s & g7 Ty ufons Oh a7 T arrar 81 5977 3R n(s) 2
3GTET: ohof FIn S = (oI, FTRT Ty, n = 21 &= s = (i, &R, 573, n = 3
ar e S = LK, HT, TH, TT?, n = 4|

Rl T a1 gidgel FAME Tor 3 sigar g SR &1 AT % 1T fanfder aih
@R, &cdhl qTIRT, JeT STRSIT &l

TEaT Uldesf TAME HT IUAA=IT &) 3r [Adeh, "% I @7 TP =" E = §HH, HT,

THYI 9ra, "4 3 8t I E = £S, 631 WoT bt 2iend], "Wem wer': £ = §Ferr?)
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gamaett 7.3 (g1 Afa)
9.) T GrAT et WX geT URUTH
- 6 |

v.2 gidzef JAfe

I (§) 9T SR fAaHT T 7 S = §IH, 2H, 3H, GH, SH, 6H, IT, 2T, 3T, 4T, ST,

6T3, 12 ufura)

(i) =S ¥ S TF T AIGFDF quiih: S = £-S, =4, =3, =2, =1, 0,1, 2, 3, 4, 53,

1) gfdvrer
Gii) § &t 317 7 &1t 3¢ S = §61, G2y G, Gay Gs, Rey vy R 3, 12 THAHATST
AN 3T & R 3 5 = &, emer? (W qa gl GRUIH JHTATH et &)

9.3 FrdT: FHIT, YHIST, $ifciam) v =, ot

T (i) S = {FANIT-T7H, FAITT-c18HY, U IST-=17%, UehIST-c1dt, Sfar-=m,
gfaar-cra2t?| 3 x 2 = 6 N3N
(i) T "FART": $FA -7, JART-TT ] |

2.4 T IRT
T ARE Fg-=IR0T G % A URVIE fRH1aT &) I 3 sie d g A TF G3T
RUITH 2| &7 ITET YT UifAahdr o)

H— HH
T - HT
H— TH
7-—’77—

I [Jaep! @1 IoTer: ¢GRI, & T 1/4

S = §HH, HT, TH, TT3I P(HH) = 1/4 = 0.28 = 25%|
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A OF faT SR U gz T AT HT AT TH: § & I 2 GRuI#, SAfe p =
2/4 =12 |

geraeft 7.9 (Fo1 AlRa)

. 2iHd A | e, 2 TR 21Hd B | FerT, | I
v () a7 oTRF (R &) | 213 A & 3 T & sarfor P(3&) = 1/3, P(IaRT)

= 2/3] 213 B: Feir 1/2, 37T 1/2]

(i) S = £(aa, o), (g, 3719), (IR, Fer), (FIT, 3773), (IR, Fe),
(FRT,, 3117) 31 6 9RO

Giii) P(I 3717 Horr) = 1/3 x 1/2 = If6 |

Banana — A Ba
Maoango — AM
Banana — 0,8a

Mango — OM

THTaoA 2.4 9 1: 83 EVhI I U el

b.2 Rear: 3 o161, 4 Fet, 2 &9 UsT) O [aahierl, aTaeT I, 153 2 faarer
o= (i) 9 Yell g7 aR P(earer) = 3/9, P(F1em) = 4/9, P(ERT) = 2/9) GRum#: RR,

RB, RG, BR, BB, BG, GR, 6B, GG: 9 397 A7)
(i) 7% & T RR = 3/9 x 3/9 = 9/811 BB = 16/31] 66 = 4/31] el = 29/3)]
31T P = 29/8] = 0.358 |

AT & 3T F gemaeft (o1 Al)

v.) 35 =757 99r
gz () 0/ Gi) glazef F=r2) Gii) 11 Gv) 1/2]

T.2 S0 D13, IS @ PBaaier g
IT- TG R 15/50 = 0.3 |
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Y.3 JHINT URUIH Hied-37
- (i) PR =& Bt & 77 ek A | w@rd B Fet caer Fwa 2
(i) forsugy faaer: g | (i) farsagr arr: &r |
(iv) 3 &rer 3R 7 feft FTeler, 3T @& feare 2 et (Aeft samgr JH7d) | &
37abelt AT TFHATIT F)
(v) TTSehT T o715 CT9TIAT &1 ; 3T IR UL THSAHTT FIet o1t &1

.4 Gfdgef T syfe gifAedr

I () @r @a, S = (HH, HT, TH, TT3| FA T FA OH Hd: ¢ H J 3, P = 3/4 |
Gi) TS| T 10 FIT =2, 4, 6, 8, 10, SIAT P = SN0 = /2 |
Gii) wrar, ¢ F 5t T £S, 63, P = 2/6 = )3 |
Gv) 3 eiret, 2-fefl, ) &t (6 1Y) 1 emmer Tt =2 + 1 =3, P =3/6 =12
(v) disT R@ah: S = SHHH, HHT, HTH, HTT, THH, THT, TTH, TTT3, 8 TRUI#)
3% @ faq: HHT, HTH, THH = 3] P = 3/8 |

T.S 3 Zhl, ITed [Qaberar
37 1/3 |

9.6 2 FHHlT R 3tz vgela

IJTqT- 2 x 3 = 6 YA
JIIFT: SToT-oH1e, SNTeA-JTb1, NT-9Ned, fief-oflea, Aaft-<maht,
Alofl-orrea)

9.7 217R qiferar (1000 #eTer): 20, 210, 325, 445

I<2- (i) 49000 1t 3 Ha: 20/1000 = 0.02 |
(i) 4000 377 14000 & &F=r: (210 + 325)/1000 = 0.53S |
Giii) 14000 I 37f&®: 44571000 = 0.94S |
e 0.02 + 0.53S + 0.44S = | /|

U.8 9Is¢ PEACE (S FT1S: P, E, A, C, E)
Iqv- () P, ETrc: PU) + EQ) + ¢c() = 4 %) P =4/ |
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Gi) Eagt 3@E (P, A C)IP =351

.9 | I 3 arelr ek

I () 308 1 Gi) favaer (1, 3,8, 7): 408 = 12 |
Gii) 2 T agt (3ar3s): 6/8 =341
Gv) 9 = DIghk @sft 8, P = | (fAf21a))
) 3 FT T (3, 6): 218 = /4 |

.10 4 &77e7, S Aot g A faar arg 3

IR~ 9 IR 3
() PCaget ofer Tosg let) = 4/9 x S/8 = 20/72 = S8 |
(i) P fleft) = 579 x 4/8 = 20/72 = ShZ |

Red — RR 12/72
Blue — RB 20/722

Red - BR 20/722

Blue — BB 20/722

TG 10: 4 oTTeT, 5 AoAl TTIT IH faar

G 3T U o[ GIfAehdT alel T, T T aleiT ufoumer

IAqT- o WIfAeaT arett T "AT | &' (Fa) BIET 7y 2 &) 27 AT 12 3 FeT
&'
TIAFAT | gzar "2 2 3R 12 % offer & @1 & ar [T &1 IS smperr

GRUITH TIAFT | arerr T & A3 36 URIE # &7 T H wifdaar 1/36 2

.12 GifAshdine
- () Zr Ui, AT S I gt 37eT T ART 7 (6 dhH) AT AT (2 )|
36FHITSP =2/

Gi) 4 emer, 3 &8, 2 et (4 A%, 2 [Apref: For FIRAT = 361 TF JT ) 6
+ 3+ ) = )0) 37T Wbl 26| P = 26/36 = 1318 |
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(i) ST Fas, vgear T 3R et Sl gy fag: HHT, HTHI P = 218 = 14 |
Gv) ), 2, 3, 4 T 13T GITTT % 4-3idhlr HEAT: ot 24] FH & 11T sifdar i
2UTG: 2 x6 =12]P =12/24 = )f2 |

(v) 3 T4, & TF Tg alar 1 Gidaar I/4: SlF g @t = 3 3 x
19)Q14)(3/4) = 64 |

I3 3¢ | T 4, g IR fadbreralr

I () g IR 4 x 4 = 16 R (), (1,2), ... (4,4)]
(i) 14T e 3 4 x 3 = 12 gfomer (Q,)) &t andt &) |
Giii) 371h12: 16 317 12 1

.14 f3aar AR | 3 6 el H1
I S = fHI, H2, H3, H4, HS, H6, T), T2, T3, T4, TS, T63/ 12 9Rvra]

v.IS die [Qaa, T & =0

v Fghalazef Iafe Gv) o, 1, 2, 37 &
() 8, 2, 3% 7 0 (FF v=) pz a1 (i) 80, 1, 23 # 3 (IF &47) wz
Gii) €0, 1, 2, 3, 43 7 4 & oI 3 fAFap! & gr & et Twar)

9.6 3 #t x 2 H 3T W T favar & g9 &1 o | H
ITT- 37T FT JIHST = 3 x 2 = 6 #HP| g @7 &5per = 10 x (0.5)? = w/4 #P
P = (Tt/‘f) +6 = 124 % 0I3) |

@ |-

3m

T16: UTT G o 312 R
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felgra & a1a: e Jr: 0 < P(E) < || GARNHAR P = foicstl q1% 837 + ot
YA Agifdds P = Sqeer + e (FHTA) | glagef FAfS = Fa gfomar)
Tz = Flagel FHNE T Iygar=rer) g7 SR Sg-=RVT G2l & RO el ag
F &l
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