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Chapter 14: Probability
ST 14: MAFAT

Section 1: Detailed Concepts, Definitions & Axioms
s 1: faega sraurony, R g ve Rigia

14.1 Classical / Theoretical Probability & Elementary Events / 14.1 @gifaes wmfderdr e uRfde geard
[English Theory]: « Theoretical (Classical) Probability: The probability of an event E, written as P(E), is defined
as:

P(E) = (Number of outcomes favourable to E) / (Number of all possible outcomes of the experiment).

This definition assumes that all the outcomes of the experiment are equally likely.

» Elementary Event: An event having only one outcome of the experiment. The sum of the probabilities of all the
elementary events of an experiment is 1.

« Impossible Event: The probability of an event which is impossible to occur is 0.

« Sure (Certain) Event: The probability of an event which is sure (or certain) to occur is 1.

« Range of Probability: For any event E, 0 = P(E) = 1.

« Complementary Event: The event 'not E' (denoted by E): P(E) + P(notE) =1 = P(E) =1 - P(E).

[F Rgial: - dgifaw (vwrafies) urferan: & gear E & mfedar P(E) &) 39 usR aRenfSa fsar s g:

P(E) = (E & 31gget uRRomst &t wwe) [ (waiv & |t Hora aRRomst 6 wwe) |

Tg IR 59 IR WR 3netlRa § o v & goft aRomy gaonfAes (Equally likely) &1

o TRk "eAT: 98 e fS9et hael Tan st ulRome gt foreht v & gaft uRfHes gearsi it urfRierarstt &1 gt oa 1 giar 81
o ST TeT: fSTh urfderar 0 gt &1

o FAfya gea: St ofderar 1 gt &1

o UTRAehar Y T fheft oft geT E & g, 0 = P(E) = 11

o OReh T&AT: T 'E @1 (E) <t wifdekar: P(E) + P(E Agl) = 11

Ex 14.1 Q12: Game of Chance Wheel (1 to 8) Ex 14.1 Q20: Circle (d = 1 m) Inside 3 m X 2 m Rectangle

P(inside circle) = (n/4) /6 =1t/ 24

d=1m

Width =2 m

Area = /4 m?

Length = 3 m (Rectangle Area = 6 m?)

Fig 14.1: Game of Chance Spinning Wheel (Ex 14.1 Q12) and Geometric Probability Circle inside 3m x 2m Rectangle (Ex 14.1 Q20)
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Section 2: Textbook Solved Examples with Step-by-Step Bilingual Solutions
T 2: USIYEaE & Ot gt fohg g 3IqreRon (fasqa wRuteg &)

Textbook Example 1: Probability of Getting a Head in Coin Toss / 3&1g3ur 1: et 3811 iR Ad (Head) sma &
uTfAeRdr

[Problem - ENI: Find the probability of getting a head when a coin is tossed once. Also find the probability of
getting a tail.

o1 - HIT: Tek fRAa ured s Y unferar sira RIRIT, STa gas Radh &l Uah IR ISTAT ST 81 91 g1 Ueh U UTe e &y oft
ufAehdr wiTd HfSigI

Step-by-Step Solution (English):

Number of possible outcomes = 2 {H, T}. Both outcomes are equally likely.

Let E be the event 'getting a head'. Number of outcomes favourable to E = 1.

P(E) = P(head) =1/ 2.

Similarly, let F be the event 'getting a tail'. Number of outcomes favourable to F = 1.
P(F) = P(tail) =1/ 2.

Check: P(E) + P(F) = 1/2 + 1/2 = 1 (Sum of probabilities of all elementary events is 1).

TRoTe & (fed):

Fel G9g uRumd = 2 {4, g} 41 aRome gl &)
R oM Y e T = 1= P(Ra) =1/ 21

U< 37T Y Sifghet G = 1 = P(Ue) = 1/ 21

SirE: /2 + 1/2 =11

Textbook Example 3: Throwing a Die Once (Number Greater than 4 & Less than or Equal to 4) / 3&rgor 3:
1T theht WR 4 @ T} T

[Problem - EN]: Suppose we throw a die once. (i) What is the probability of getting a number greater than 4? (ii)
What is the probability of getting a number less than or equal to 4?

[urs1 - HI]: 9149 <AifSiT 89 Teh U okl Ueh aR hehd 21 (i) 4 @ g1 T=ar ur g Y urfderar = &2 (i) 4 @ S1) a1 39 arTeR
& ured g9 <Y urferar s 82

Step-by-Step Solution (English):

Possible outcomes: S = {1, 2, 3, 4, 5, 6}. Total number of possible outcomes = 6.

(i) Let E be the event 'getting a number greater than 4'. Favourable outcomes: {5, 6} (2 outcomes).
P(E)=2/6=1/3.

(ii) Let F be the event 'getting a number less than or equal to 4'. Favourable outcomes: {1, 2, 3, 4} (4 outcomes).
P(F)=4/6=2/3.

Note: F is the event 'not E' = P(F) =1 - P(E) =1-1/3 = 2/3.

ot g (f5d):

FeT gRomH = 6 {1, 2, 3, 4, 5, 6}1

(i) 4 9 s g&=ng: {5, 6} (2 uRumm) = P(4 et = 2/6 =1/ 31

(i) 4 T AT RER: {1, 2, 3, 4} (4 uRoma) = P(< 4) = 4/6 =2/ 31

Textbook Example 4: One Card from a Well-Shuffled Deck of 52 Cards / 3&1gI0T1 4: 52 airsh y=ii hr gt # @
ek 9T fReRTer=T

[Problem - EN]: One card is drawn from a well-shuffled deck of 52 cards. Calculate the probability that the card
will: (i) be an ace, (ii) not be an ace.
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[5rs1 - HI]: ereeht arg thél 71 52 Uil &Y ek T & @ gah gt fAehrenn srar &1 39 wfderar uResfera fifSie i ag o= (i) v
ZaRT g, (ii) Qek SarhT -Tg ghl

Step-by-Step Solution (English):

Total number of possible outcomes = 52.

(i) There are 4 aces in a deck (one of each suit). Number of favourable outcomes = 4.
P(Ace) =4 /52 =1/13.

(ii) Number of cards that are not aces = 52 - 4 = 48.

P(not an ace) =48 /52 =12/13.

Alternatively: P(not an ace) =1 - P(ace) =1 - 1/13 = 12/13.

Wt g (fadh):

FeT G99 gRomd = 521

(i) TE! F et 4 3 g1 &1 P(3apT) = 4/ 52 = 1/131
(ii) P(garpr =igl) = 1-1/13 =12/131

Textbook Example 13: Two Dice Thrown Simultaneously (Sum on 2 dice) / 3218301 13: &} U Ueh 1Y thehq UR
3ichl et TNT

[Problem - EN]: Two dice, one blue and one grey, are thrown at the same time. Write down all the possible
outcomes. What is the probability that the sum of the two numbers appearing on the top of the dice is (i) 8? (ii)
137? (iii) less than or equal to 12?

[ - HI]: Tek fiet ur@ 3fiR Qeh 9aidt Ut &t Qes A1 thent STrdT g1 9t danfaa uRome faf@q saeh @ wfderar @ for &=t
a1l Y T=ratt s i (i) 8 @72 (ii) 13 &2 (iii) 12 9 318 a1 39 R 82

Step-by-Step Solution (English):

When two dice are thrown, each outcome is an ordered pair (x, y) where x,y € {1, 2, 3, 4, 5, 6}.
Total number of possible outcomes = 6 x 6 = 36.

(i) Outcomes for sum 8: {(2,6), (3,5), (4,4), (5,3), (6,2)} (5 outcomes).

P(sum 8) = 5/ 36.

(ii) The maximum possible sumis 6 + 6 = 12. Sum 13 is impossible.

P(sum 13) = 0/ 36 = O (Impossible event).

(iii) Every possible sum is between 2 and 12. All 36 outcomes are favourable.

P(sum = 12) = 36 / 36 = 1 (Sure event).

Rt g (f5d):

FeT G99 gRUmH = 6 x 6 = 361

(i) gl 8 & 3rggpet uRRom: {(2,6), (3,5), (4,4), (5,3), (6,2)} (5 uRumm) = P(@118) = 5/ 361
(ii) S1fdrerd® TT 12 g1 §, 31d: A1 13 3EYa & = P(ah1 13) = O (3rHva ) |

(iii) T=f 36 uRumH T AT 12 AT ITI FAE = P(=< 12) = 36/36 = 1 (AR gem)|

Section 3: Exercise 14.1 Complete Step-by-Step Solutions (All 25 Problems)
T3 3: UeAEat 14.1 & |t 25 Ui F YUl TROTEG T

Exercise 14.1— Questions 1to 10 / Ugma<it 14.1—uzr 13810
[EN] Detailed solutions for Exercise 14.1 Q1 to Q10.
[HI] usmast 14.1 & usi 1§/ 10 & @qof ga:

« Q1 (Fillin blanks): (i) 1 « (ii) 0, impossible event (3 ya &&) « (jii) 1, sure or certain event (Rfd geam) « (iv)
1(v)0,1.
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Q2: Only experiments (iii) True-false question and (iv) Baby born boy or girl have equally likely outcomes. [(i)
and (ii) depend on mechanical/player factors].

Q3: A coin toss has two mutually exclusive and equally likely outcomes (Head and Tail), making it completely
unbiased and fair.

Q4: Option (B) -1.5, since probability can never be negative (0 = P(E) < 1).
Q5: P(notE) =1-P(E) =1-0.05=0.95.

Q6: Bag contains lemon candies only: (i) P(orange candy) = O (Impossible) e (ii) P(lemon candy) = 1 (Sure
event).

Q7: P(not same birthday) = 0.992 = P(same birthday) =1 - 0.992 = 0.008.

Q8 (3 red + 5 black = 8 balls): (i) P(red) = 3/8 o (ii) P(not red) =1 - 3/8 = 5/8.

Q9 (5 red + 8 white + 4 green = 17 marbles): (i) P(red) = 5/17 « (ii) P(white) = 8/17 « (iii) P(not green) = (5 +
8)/17 =13/17.

Q10 (100x50p + 50%%1 + 20x%2 + 10%%5 = 180 coins): (i) P(50p) = 100/180 = 5/9 « (ii) P(not ¥5) = (180 -
10)/180 = 170/180 = 17/18.

Final Answer / 3<iR: All parts of Ex 14.1 Q1 to Q10 solved and verified.

Exercise 14.1— Questions 11 to 20 / usiaeit 141 —u2111& 20
[EN] Detailed solutions for Exercise 14.1 Q11 to Q20.
[HI] wetrareft 14.1 3 usr 11 @ 20 & dqof g

Q11 (5 male + 8 female = 13 fish): P(male fish) = 5/13.

Q12 (Spinning wheel 1to 8 — Fig 14.1 Left): (i) P(8) = 1/8 « (ii) P(odd: 1,3,5,7) = 4/8 =1/2 « (iii) P(>2:
3,4,5,6,78) =6/8 =3/4 « (iv) P(<9) =8/8 =1.

Q13 (Die thrown once): (i) P(prime: 2,3,5) = 3/6 = 1/2 « (ii) P(between 2 & 6: 3,4,5) = 3/6 = 1/2 « (iii) P(odd:
1,3,5) = 3/6 =1/2.

Q14 (52 cards deck): (i) P(king of red colour: K hearts, K diamonds) = 2/52 = 1/26 « (ii) P(face card: 4 J, 4 Q,
4 K) =12/52 = 3/13 « (iii) P(red face card) = 6/52 = 3/26 « (iv) P(jack of hearts) = 1/52 « (v) P(spade) = 13/52
=1/4 - (vi) P(queen of diamonds) = 1/52.

Q15 (5 cards: 10, J, Q, K, A of diamonds): (i) P(queen) = 1/5 « (ii) Queen set aside (4 cards left): (a) P(ace) =
1/4, (b) P(queen) = 0/4 = 0.

Q16 (12 defective + 132 good = 144 pens): P(good pen) = 132/144 = 11/12.

Q17 (20 bulbs, 4 defective, 16 good): (i) P(defective) = 4/20 = 1/5 « (ii) Non-defective bulb removed = 19
left, 15 good: P(not defective) = 15/19.

Q18 (90 discs numbered 1 to 90): (i) Two-digit numbers (10 to 90 = 81): P = 81/90 = 9/10 « (ii) Perfect
squares (1,4,9,16,25,36,49,64,81 = 9): P = 9/90 = 1/10 « (iii) Divisible by 5 (18 numbers): P = 18/90 = 1/5.
Q19 (Die faces: A,B, C, D, E, A): (i) P(A) = 2/6 = 1/3 « (ii) P(D) = 1/6.

Q20 (Circle d =1 minside 3 m x 2 m rectangle — Fig 14.1 Right):

Area of rectangle =3 x2 =6 m?2.

Area of circle = r? = 1'[(1/2)2 =m/4 m2.

P(landing inside circle) = (1/4) / 6 = m [ 24.

Final Answer / 3<% All parts of Ex 14.1 Q11 to Q20 solved and verified.
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Exercise 14.1 — Questions 21 to 25 / Usiaeit 141 — 921214 25

[EN] Detailed solutions for Exercise 14.1 Q21 to Q25.
[HI] usmastt 14.1 & wst 21 @ 25 & d@quf ga:

Q21 (144 pens, 20 defective, 124 good): (i) P(buy) = 124/144 = 31/36 « (ii) P(not buy) = 20/144 = 5/36.

Q22 (Two dice sums):

(i) Probabilities for sums 2 to 12:

P(2) =1/36, P(3) = 2/36, P(4) = 3/36, P(5) = 4/36, P(6) = 5/36, P(7) = 6/36, P(8) = 5/36, P(9) = 4/36, P(10)
= 3/36, P(11) = 2/36, P(12) = 1/36.

(ii) No (71gT): The student's argument is false because the 11 sums are not equally likely (sum 7 occurs in 6
ways, sum 2 in only 1 way).

Q23 (Coin tossed 3 times — 8 outcomes): HHH, TTT, HHT, HTH, HTT, THH, THT, TTH.
Hanif wins on HHH or TTT (2 outcomes) and loses on the other 6 outcomes.
P(losing the game) =6 /8 =3/ 4.

Q24 (Die thrown twice — 36 outcomes): Total outcomes where 5 comes up at least once = 11 [(5,1) to (5,6)
and (1,5) to (6,5)].

(i) P(5 will not come up either time) = (36 - 11) / 36 = 25/ 36.

(i) P(5 will come up at least once) = 11/ 36.

Q25 (Arguments Analysis):

(i) Incorrect (318@d): The outcomes 'two heads', 'two tails', and 'one of each' are not equally likely. 'One of
each' occurs in two ways (HT, TH) out of 4 total outcomes, so its probability is 2/4 = 1/2, not 1/3.

(i) Correct (d<a@): When a fair die is thrown, odd numbers {1, 3, 5} and even numbers {2, 4, 6} are equally likely,
each having 3 outcomes out of 6. Therefore, P(odd) = 3/6 = 1/2.

Final Answer / 3<% All questions Q21 to Q25 of Ex 14.1 solved and verified.

Section 4: Chapter Summary & Key Probability Axioms
T 4: A GRILN T MiAwar & uqE &g

Axiom / Property Mathematical Rule & faerm

Classical Probability P(E) = Favourable Outcomes / Total Outcomes 3TIhd URUMH / gl I gRoTH
Complementary Rule P(E) =1 - P(E) P(E &) =1 - P(E)
Boundaries 0=P(E) =1 UTeRdT O SR 1 & &t gt &
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