Maths Chapter 19: Probability
ST 14 - GIfAadT

C’Aapz‘er Review

Introduction: Probability measures the chance (uncertainty) that an
event will occur, ucing numbers from 0 to 1 (or 0% to 100%). An
experiment whose result cannot be predicted with cerfainty ic & random
experiment, cuch as toscing & coin or rolling a die. An outcome ic one
porc:‘é/e result; an event (¢ a collection 0/[ one or more outcomeg.
Experimental (empivical) probability: When an experiment ic repeated
many times, P(E) = (number of triale in which the event Aap,beheﬂ/} /
(total number of trialc). Example: if & coin i¢ tosced 1000 times and heads
comes up 520 times, the empirical probability of heads ic 520/1000 =
0.52.

Theoretical (classical) probability: IF all outcomes are equally likely, P(E) =
(number of outcomes favovrable to €) / (number of all possible outcomec).
Example: rolling & die, P(getting an even number) = 3/6 = 1/2. Equally
likely outcomes mean that each outcome has the came chance of occurring
(& fair coin, an unbiaced die).

Elementary event: An event having only one outcome ic an elementary
event. The cum of the probabilities of all elementary events of an
experiment i¢ 1. For a coin, P(H) + P(T) = % + % = 1. For a die, P(1) +
P(2) +..+Pl6)=6x1/6=1

Range of probability: For any event €, 0 < P(E) < 1. An imposcible event
(o outcome favoure it) has P(E) = 0; for example, getting 7 on a die. A
cure (certain) event has P(E) = 1; for example, getting a number lesc
than 7 on a die.

C’oh«p/emenz‘aq evente: The event ‘ot €' (written € or E’) ic the
complement of €. P(E) + Plnot €) = 1, co Plrot E) = 1 - P(E). Example:
if Plwinning) = 0.6 then Plnot winning) = 0.4. Complementary evente
toyeﬂler make up the whole cam,b/e cpace.
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Standard comple spaces: Coin: {H, T§. Two coins: {HH, HT, TH, TT{ (¢
oatcomeg). Three coing: § outcomes. One die: 6 outcomee. Two dice: 36
outcome¢ [,bairc). Pack of 52 carde: 4 cuits [g’pm/eg, hearte, diamonds,
clube: 13 carde each), 26 red and 26 black carde, 12 face carde (K @, ¥/
4 aces. Example: Plhing) = 4/52 = 1/13; Plred face card) = 6/52 = 3/26.
Solving problems: Step 1: write the cample cpace and count total outcomes
«(S). Step 2: count the favovrable outcomes w(€). Step 3: PE) =
w(E)/n(S) in its cimplest form. Examples: two dice, Pleum = 8) = 5/36
(outcomes (2,6), (3,5), (4,4), (5,3), (6,2)); Pleum = 12) = 1/36;
/D[,broduct = 6)=4/36 = 1/9. Geometric probability uses areas: P =

favourable area / total area.

Key Terme
Random Experiment — An experiment whoce result cannot be predicted with

cerfainty.

Qutcome — A possible result of an experiment.

Event — A cet of one or more outcomes of an experiment.

Sample Space — The cet of all poscible outcomec.

Experimental Probability — Based on actual triale: cuccecses [ total triafe.
Theorefical Probability — Favovrable outcomec [/ total equally likely outcomes.
Elementary Event — An event with exactly one outcome.

Imposcible Event - An event with probability .

Sure Event — An event with probability 1.

Complementary Event — The event not £ P(E) + Plrot E) = 1.

Equally Likely — Qutcomee having the came chance of occurring.

Geometric Probability - Probability found by ratio of favourable area. to total

areéa.
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Diagrame [ Flowcharte
Probability Seale
PE) Meaning
0 Impocscible event
Between 0 and ¥ Unlikely
2] Equally likely
Between V5 and 1 Likely
1 Sure event

Two Dice (36 outcomeg)

Sum Qutcomee Probability
20r 12 1 1/36
7 6 6/36 = 1/6
5 5 5/36
At leact 2 36 7

Solving a Probability Problem

Write the experiment and cample space

J

Count fotal outcomes
J

Count favourable sutcomes
l
Divide: P(E) = favovrable / total

4

Q’mp/ffg the fraction
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Pack of 52 Cards
52 Cards
|

| | |
Red 26 Black 26 Special

I I I

Hearte 13 Spades 13 12 face cards

I I I

Diamonde 13 Clubs 13 4 aces

Jextbook Exercise Questions

Q-1 A die ic thrown once. Find the probability of getting (i) & prime number
(i) & number between 2 and 6.

Ans. (i) Primes 2, 3, 5: 3/6 = 1/2. (ii) Numbere 3, 4, 5: 3/6 = 1/2.

Q.2 Two coins are tossed together. Find the probability of getting at least one
head.
Ans. Qutcomee HH, HT, TH, TT. At least one head: 3. P = 3/4.

Q-3 A bag has 3 red and 5 black balle. A ball i¢ drawn at random. Find
P(red) and Plnot red).
Ans. Total 8. Plred) = 3/8. Plnot red) = 1 - 3/8 = 5/8.

Q.4 A card i¢c drawn from a well-chuffled pack of 52 carde. Find the
probability of getting (i) a king of red colsur (i) a face card (i) a red

face card.

Ans. (i) 2/52 = 1/26. (ii) 12/52 = 3/13. (iii) 6/52 = 3/26.

Q.5 Two dice are thrown together. Find the probability that the cum ic 8.
Ans. Favovrable: [2,5], (3,5}, (‘/, q), (5,3), [5,2) =5 P=15/36.
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Q.6 A number i¢ chosen at random from 1 to 25. Find the probability that it
< lbr/me.
Ans. Primec: 2, 3, 5, 7, 11, 13, 12, 19, 23 = 9. P = 9/25.

Important Board-Pattern Questions (with Solutionc)
Q.1 [1 mark] What ic the probability of an impoccible event?
Ang. 0.

Q2/1 mark] IF P(E) = 0.05, what ic Plnot €)?
Ans. 71 -0.05 = 0.95.

Q-3 [2 marke] A die i volled. Find the probability of getting a number greater
than 4.
Ans. Numbere 5, 6: 2/6 = 1/3.

Q4q/2 marks] A box has 12 balle of which x are black. IF one ball ic drawn,
Plblack) = p- IF 6 more black balle are put in, P becomes 2p. Find x.
Ans. p= x/12 and 2p = (x + 6)/18. So 2x/12 = (x + 6)/18, giving 3x = x + 6,

x = 3.

Q.5 [3 marke] A coin ic tossed three times. Find the probability of getting at
least two heads.
Ans. § outcomee. At least two heads: HHH, HHT, HTH. THH = 4. P = 4/8 =
1/2.

Q.6 [3 marke] A lot of 20 bulbe contains 4 defective ones. One bulb ic drawn
at random; it ic not replaced. Another bulb ic drawn. Find Plfirst ic
defective) and Plnot defective).

Ans. Pldefective) = 4/20 = 1/5. Plnot defective) = 16/20 = 4/5.
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W%‘Wﬂw

R QifAadT 1 g2ar o sfeq &t @) Fsimaer (sfaf@adn) @ro 3 | (T
0% 2 100%) &1 =TSN B ATt & T ToeT 7 uRons [f8g wu & aidt
AT &7 FohaT 08 ATglDF oY & S faehT IBTeraT T UTAT WehalT| GRUTH
G #T Do AHTAT WeT & sTeaT T AT 37faa URUIAY &1 JIE &
« UTANE (IITaeTe) DTAHAT: ST GANT P S8 S FgrAT Frar & ar P(E) =
(ferasr gamay & gzair 52h) | (ot TARAN &) T | IETER0T: 7t AT 1000 TR
IBIeTT W T $20 R 30 qr A BT sigeraete QAT $20/1000 = 0.52]
Hzifawm (oM7) wifdedr: =iy @eft ufone @@gias & ar P(E) = (E & srqahoer
URuAY 1 Fwm) | (Tt Frfad ulRvnar #t FT) | 3ETERT: UTAT Ydhel U TH
TIAT FTeT T UIAHAT = 3/6 = 1/2] TAGIAS GRIAT &7 375f # 135 A% uforer
& TR gie @ TG Farer & (fasugy Raepr, sifeiad e i) |

. GRfA T2 FHaeT TF GRVIE areft S12<1T YRS TeaT Heend! &1 et ganr #1

T3 urfAe gzaial Bt GidEaisl T AT | @aT & s & faw P(H) + P(T) =
B+ = 1)U feir PO) + PC2) + ..+ P(s) =6 x 116 =1]

« QST &1 qRIT: Tt T el € & 1010 0 < P(E) < || s@sid g2arT (feraa

FFHET IS URVITH T &) ) GifAehar P(E) = 0, &l Ui 43 7 377l fAf2T
(ahl) =t ) Gifdshar P(E) = |, ola IR 97 7 3 & FqT 377l

W gead; e 'E agl (€ A1 £), £ # W wesr g1 P(E) + P(E @) = ),
31 p(E &) = | — P(E)| 3gTevn: 7ig p(eAiqam) = 0.6 ar P(T sfiq=mm) = 0.41
R gl [AeaR y3r gldgel afe aardt 2

Hreih Tldee TAMHAL faabr: (1, T71 ar Rda fHH, HT, TH, TT3 (4 TRUIH)|
i< f@ah: 8 URVITA| Tab graT: 6 TR 27 Ui 36 URvI (F7#) 1 S2 U=l &'
arsh 4 T (57, Ui, $<,; fagh GF o 13 U=, 26 o7rer SR 26 HTS U, 12
&I arer v (K, Q, 7), 4 §d] IFET: P(JIEOME) = 4/S2 = 1/13; P(eTmet A
aTeT UI) = 6/S2 = 3/261
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« T gof B =0T |; Gldgel FAfe fergan gt ruma n(s) faret) FRoT 2: sisjeher
afurar n(E) fIst) =T 3: PCE) = n(E)/n(S) FREATH TG H forai] 3Te30T: 3T
g, PCIRT = 8) = /36 (@Ruma (2,6), (3,5), (4,9), (5,3), (6,2)); P(ANT =
12) = 1/36; P(uisther = 6) = 4/36 = 1/q] SHATRAT ATABT H Q5theT TqH
8T & P = s7qqapet &heT | FeT ST

i N A G

ATZBF GANT - TAT TART fozrent GRUTH A2 w0 3F 7 §TAT o7 3]
URUITH — THIT &7 O JHTfaT Hell

ST - TART & TF A7 Sifeles URIAT b7 T

gfdzel FAfS - Fsft Jsnfaa yRvne T FH=I7]

A UIAHAT — aRdiod TART TR ATeR: Jhet T [ ot THT]
Agifdw AHAT - gigganct YRV | ghol FaGT A TR

URf3® ge<r - 3l va uRvH areft w2

THAT T — feraaht gifHadr 0 grl

fAfRIT gz - faad! grAaar | g

Y Tl - T2l 'E F@l; P(E) + P(E wigh) = 1

HAGIAS — FHIT FHGT Fier URUIH]

AR T FIAHAT — 37T Q5er IR FoT Yther & U I FTADTI
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3R | AT
YTfAdT @7 YATAT
P(E) aref
0 33T TEAT
0 317 1 & offr HH FHTIAT
Y HHATT HHTAAT
Y% 3| & after HAfeF FHTIAT
] fAf2rq wrzar
2y urar (36 ufdvre)
Ec R VUCCT
29712 ! 1/36
7 é 6/36 = 1/6
2 S 5/36
HH I HH 2 36 ]
UIfASAT BT TH FeT BT
gAT 17 gfdzef Fafe fore
|
JgHeT TR falst
J
P(E) = 12T | Pt
|
foreT Ter 9
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s2 vt # argh
$2 U=
[

[ | [
TSt 26 e 26 | forery
mal'iz @/3 12 fas arer
=0 ==aF =

WIEAYEdF ITHATH T

Y. U UTT OF &2 $abT ITAT) GIiAasar s1d Hi: (i) 7116 J==r 3151 (i) 2 3k
6 o dte F Fw=r AT

I (i) 39767 2, 3, S: 3/6 = /2] (i) F=T 3, 4, S: 3/6 = 1/2]

U.2 I 3da U Iy 30Tet 0| FHa A & pF 1A 37T 1 gifdaar Fid i)
- URUITH HH, HT, TH, TT| & I &7 0 faa: 3] P = 3/4]

9.3 0% dor & 3 16T 37k S Fref A &) AgBw =9 I v g [aawrett a1s) P(eirer)
3717 P(eTeT &) T HfeIr]
3T o7 81 p(errer) = 3/ P(emer 7i&l) = | — 3/8 = §/31

9.4 S2 U=l @1 sefisiifa et argt @ v Ui f9eterr ) gifddar A Fer: ()
orrer argeng (i) =& a1ear v (i) erer RIS arerr Ui
IT2- () 2/52 = 11261 Gi) 12/52 = 3/13] (i) 6/52 = 3/26]

9.5 &I UTa O AT ok IC] AT 8 TS b1 GTAehar FTd HHAp)
g Fgper: (2,6), (3,5), (4,9), (5,3), (6,2) = 5| P = §/36]

T.6 | I 25 T FH TSI H A AgfBd I I O T Jofl I8 I 16T &t
& QAT 3T B
I ST 2, 3, S, 7, 11, 13,17, 19, 23 = 4] P = 9/25]
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IS dedt & Agcauvl v (ger Afa)
) [| 3] srsra T o UifAahar a7 it 82
3<I2- 0/

.2 [) 3ih] A P(E) = 0.0 ar P(E wigt) @ &7
3T | — 0.0S = 0.95]

.3 [2 3] Gram BahT a7) § I a3 JSAT HTeT Bt GTfaasar 7T Hifr]
I THATD S, 6: 2/6 = 1/31

T.4 [2 3] O Rea & 12 3¢ & farea x et & v Iz [arers gz P(@Tef) = pl
I 6 3717 HIcAT dig €TeT gt AT Jr GifAehar 2p & eret &1 x FIT Hifeir
IA0-p = x/12 SR 2p = (x + 6)/18) 31T 2x/12 = (x + 6)/I8, 3x = x + 6, X = 3]

U.S [3 3iF] % [dehT dieT aR ISTer 17 el I & ¢F (=1 377ar T TfAdhaT F7a
#Hifivl
I<T- 3 URUIH| FHH T A @ (AT HHH, HHT, HTH, THH = 41 p = 4/3 = 1/2|

7.6 [3 3] 20 Toall 2 23 # 4 IR &| T §c8 Algfepds TG I faienrem
P(ZRTE) a1tz P(ERTE @ig)) 1T T
v~ P(IE) = 4/20 = 1/S| P(ZR0e &) = 16/20 = 4/S|
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