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e The terms 'Probably’ ‘in all likelihood’, ‘chance’, ‘odds in favour’,

‘odds against’ are too familiar nowadays and they have their
origin in a branch of Mathematics, known as Probability.
e Inrecenttime, probability has developed itself into a full-fledged

subject and become an integral part of statistics.
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e Itisrather surprising to know that the first application of

probability was made by a group of mathematicians in Europe

about three hundreds years back to enhance their chances of

winning in different games of gambling.

Shivani |
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DIVISIONS OF PROBABILITY

SUBJECTIVE PROBABILITY OBJECTIVE PROBABILITY

Personal judgement
e Experience

e Influenced by the
personal belief,
attitude and bias of
the person applying

it
MATHS

e Based on Rules and Maths




CA FTOUNDATION
NS : Sk RANDOM EXPERIMENT

e If all possible outcomes of an experiment are known

but the exact output cannot be predicted in advance

then the experiment is known as Random Experiment

if a coin is tossed, then we get two outcomes—
Head (H) and Tail (T).

Itis impossible to say in advance whether a Head or a Tail would

turn up when we toss the coin once.
MATHS
a8
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Rolling a dice (or any number of dice),

Drawing items from a box containing both defective and

non—defective items,

Drawing cards from a pack of well shuffled fifty two cards etc. are

all random experiments.
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SAMPLE SPACE

e The set of all possible outcomes of an experiment is called the

sample space.

S: xampie:
> Listthe sample space in tossing a fair coin.
s={H, T}

MATHS
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Total number of elements in sample space while tossing a

coinis given by 2"
If a coin is tossed once 2' =2
{H, T}
If two coins are tossed once or one coin tossed twice 22 = 4

{HH, HT, TH, TT}

If three coins are tossed once or one coin is tossed thrice
23 =8
{HHH, HHT, HTH, THH, TTT, TTH, THT, HTT}

MATHS




Total number of elements in sample space while tossing

adice is given by 6"
If a dice is rolled once 6' =6

{1,2,3,4,5,6}

MAT
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CA FOUN

JATION

If two die is rolled once or one dice is rolled twice

62 =36

2 3 4 5 6

(1.1)
(2,1)
(3,1)
(4.1)
(5.1)
(6.1)

(1h2) (13) (1,4) (0,5) (,6)
(2,2) (2,3) (2,4) (2,5) (2,6)
(3.2) (3.3) (3,4) (3,5) (3.6)
(4.2) (4,3) (4.4) (4,5) (4.6)
(5.2) (5.3) (5.4) (5.5) (5.6)
(6,2) (6,3) (6,4) (6,5) (6,6)

MATHS




CA FOUNDATIO

5 If three dice are rolled once or one dice is rolled thrice

65 =216

MATHS
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Total cards 52

v v
26 26
Heart § Diamond Club Spade
13 13 13 13
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Total face cards

] E363 EA 0 B2

p 2




CODE : SS12 -

Any subset of a sample space is called event.

e The results or outcomes of a random experiment are

known as events

EXAMPLE

The Event of getting a Prime number in a single throw of a die

E={2,3,5}

MATHS B
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| SUREEVENT IMPOSSIBLE EVENT

o If probability of o If probability of
occurrence of an occurrence of an event
eventis1 isO
Getting a number Getting a number 7ona
lessthan7ona throw of a single dice

throw of a single dice

MATHS 3
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e Number of elements =1 e Number of elements > 1
Random Experiment: Random Experiment:
Tossing two coins Tossing two coins
A : getting both heads B : getting atleast one head

MATHS



EQUALLY LIKELY EVENTS / MUTUALLY SYMMETRIC EVENTS [/ EQUI -
PROBABLE EVENTS

e Events are equally likely if they have same probability of

occurrence.

e Getting head and getting tail on the toss of fair coins.

MATHS
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MUTUALLY EXCLUSIVE [ DISJOINT / INCOMPATIBLE EVENTS

-~

e Two events A and B are said to be mutually exclusive or
disjoint if their simultaneous occurrence is impossible .
e If Aand B are mutually exclusivethen ANB=0®.
o [B¥YIIT : Random Experiment: Throwing adice
A : getting odd number

B : getting even number

MATHS 3
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e Theevents Al A2 A3, ............ are known to form an
exhaustive set if one of these events must necessarily occur.

o IR the two events Head and Tail, when a coin is
tossed once, are exhaustive as no other event except these
two can occur.

e Events whose union is equal to sample space.

MATHS
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CLASSICAL DEFINITION OF PROBABILITY

Also called Prior definition of Probability

This formula is Event based

It is given by Bernoulli and Laplace

_ No. of equally likely events favourable to A

Total no. of equally likely events

MATHS 3




(a) The probability of an event lies between 0 and 1, both inclusive.
ie. 0<PA)<1 (15.3)

When P(A) =0, A is known to be an impossible event and when P(A) =1, A is known tobe
a sure event.

MATHS 3



Probability of non - occurrence of an event A is denoted

by P(A’) or P(A) is called as complimentary event of A

PA)+D(A)=1

MATHS



Odds in favour of an event A

= no of favorable events to A

no of unfavorable events to A

MATHS
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Odds against an event A

= no of unfavourable events to A

no of favourable events to A

MAT



P(A) = no of favourable events to A

no of favourable + no of unfavourable

MATHS
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It is applicable only when the total no. of events is finite.

It can be used only when the events are equally likely or
equi-probable.

This definition has only a limited field of application like coin
tossing, dice throwing, drawing cards etc. where the possible

events are known well in advance

MATHS
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CODE : SS12 FCLUAL A coin is tossed three times. What is the probability of getting:
(i) 2heads

(ii) atleast 2 heads.

MATHS B




CODE : SS12 FCHUAL A dice is rolled twice. What is the probability of getting a
difference of 2 points?

MATHS




CA FOUNDATION

CODE : SS12 BCLNAL Two dice are thrown simultaneously. Find the probability that
the sum of points on the two dice would be 7 or more.
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CODE : SS12 FCHUAE What is the chance of picking a spade or an ace not of spade
from a pack of 52 cards?

MATHS
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CODE : SS12 FCHNALE A committee of 7 members is to be formed from a group

comprising 8 gentlemen and 5 ladies. What is the probability that the
committee would comprise:

(a) 21adies,

(b) atleast 2 ladies.

Shivani

Sharma
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CODE : SS12 BCLNAL Find the probability that a four digit number comprising the
digits 2, 5, 6 and 7 would be divisible by 4.

MATHS B
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CODE : S512 Write down the correct answer. Each question carries 1 mark.

Probability of getting a head when two unbiased coins are
tossed simultaneously is

(a) 0.25
(b) 0.50
(c)0.20
(d) 0.75
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CODE : S512 Write down the correct answer. Each question carries 1 mark.

If an unbiased coin is tossed twice, the probability of obtaining
at least one tail is

(a) 0.25
(b) 0.50
(c) 0.75
(d)1.00




CA FOUNDATION

CODE : S512 Write down the correct answer. Each question carries 1 mark.

If an unbiased die is rolled once, the odds in favour of getting a
point which is a multiple of 3 is

(a)1:2
(b) 21
(c)1:3
C)ER
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DE: SS12 Write down the correct answer. Each question carries 1 mark.

A bag contains 15 one rupee coins, 25 two rupee coins and 10
five rupee coins. If a coin is selected at random from the bag, then the
probability of not selecting a one rupee coin is

(a) 0.30
(b) 0.70
(c)0.25
(d) 0.20

M Y «
[\ -/1 f O »
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CODE : SS12 Write down the correct answer. Each question carries 1 mark.

[UTN If two letters are taken at random from the word HOME, what is
the Probability that none of the letters would be vowels?

(a)1/e
(b)1/2
(c)1/3
(d)1/4
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CODE : S512 Write down the correct answer. Each question carries 2 mark.

[SI¥] What is the chance of throwing at least 7 in a single cast with 2
dice?

(a) 5/12
(b) 712

(c)1/a
(d)17/36
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CODE : S512 Write down the correct answer. Each question carries 2 mark.

[ What is the chance of getting at least one defective item if 3
items are drawn randomly from a lot containing 6 items of which 2 are
defective item?

(a) 0.30
(b) 0.20
(c) 0.80
(d) 0.50
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CODE : S512 Write down the correct answer. Each question carries 2 mark.

[N If two unbiased dice are rolled together, what is the probability
of getting no difference of points?

(a)1/2
(b)1/3
(c)1/5
(d)1/e
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DE: SS12 Write down the correct answer. Each question carries 2 mark.

WX There are 10 balls numbered from 1to 10 in a box. If one of them
is selected at random, what is the probability that the number printed
on the ball would be an odd humber greater than 4?

(a) 0.50
(b) 0.40
(c)0.60
(d) 0.30

M Y «
[\ -/1 f O »
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CODE : S512 Write down the correct answer. Each question carries 2 mark.

Following are the wages of 8 workers in rupees:
50, 62, 40, 70, 45, 56, 32, 45

If one of the workers is selected at random, what is the probability that
his wage would be lower than the average wage?

(a) 0.625
| " (b) 0.500

' (c) 0.375
H(d) 0.450
Shivani | T 1
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CODE : SS12 Write down the correct answer. Each question carries 5 mark.

IR What is the probability that a leap year selected at random
would contain 53 Saturdays?

(a)1/7
(b) 2/7
(c)112
(d)1/4
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CODE : SS12 Write down the correct answer. Each question carries 5 mark.

[SIW If an unbiased coin is tossed three times, what is the probability
of getting more than one head?

(a)1/8
(b) 3/8
(c)1/2
(d)1/3
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CODE : S512 Write down the correct answer. Each question carries 5 mark.

[T If two unbiased dice are rolled, what is the probability of getting
points neither 6 nor 9?

(a) 0.25
(b) 0.50
(c) 0.75
(C)X:)
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CODE : SS12 Write down the correct answer. Each question carries 5 mark.

[N What is the probability that 4 children selected at random
would have different birthdays?

364 x 363 x 362
@

/ y [ I
MATHS
i,f_\,_ L ; | L[ 7 ':



CA FOUND

CODE : S512 Write down the correct answer. Each question carries 5 mark.

[R5 A packet of 10 electronic components is known to include 2
defectives. If a sample of 4 components is selected at random from

the packet, what is the probability that the sample does not contain
more than 1defective?

(a)1/3
(b) 2/3
f bt (c)13/15

Bl "

MATHS
MATHS




CA FOUNDATION

CODE : SS12 [SIXE) Four digits1,2, 4and 6 are selected at random to form a four
digit number . What is the probability that the number so formed
would be divisible by 4.
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CODE : SS12 Write down the correct answer. Each question carries 1 mark.

[N An event that can be split into further events is known as
(a) complex event

(b) Mixed event

(c) simple event

(d) composite event
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CODE : SS12 Write down the correct answer. Each question carries 1 mark.

[CUTAL If an unbiased coin is tossed once, then the two events Head
and Tail are

(a) Mutually exclusive

(b) Exhaustive

(c) Equally likely

(d) All these (a), (b) and (c).

MATHS
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CODE : SS12 Write down the correct answer. Each question carries 1 mark.

N2 1f P(A) = 5/9, then the odds against the event A is
(a)5:9

(b)5:4

(c)a:5

C)ERL




SET THEORETIC APPROACH

TO PROBABILITY
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[ Union of Sets: ] [ Intersection of Sets: 1

@M 5

OR

AND
mates B




[ Difference of Sets: ]
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Complement of sets Disjoint of Sets:

Shivani

Sharma
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Important Result on number of elements in set

e Thusn(AUB)=n(A) +n(B)-n(ANB) A B

e If A and B are disjoint sets, then

( & n(AUB) =n(A) + n(B)

I g asn (ANB) =0 Q O
A B

Shivani J— -
MATHS
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Important Result on number of elements in set

° For three sets P,QandR

n(PUQUR) =n(P) +n(Q) +n(R) -n(PNQ) - n(QNR) -n(PNR) +
n(PNQNR)

e When P, Qand R are disjoint sets

( " =n(P) +n(Q) +n(R) ’ ( : ) | i
< 3 \_ ®
shivani . N
MATHS
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De Morgan’s Law

e Foranytwosets AandB

() (auB)'=(A'NnB")

(i) (AnB)'=(A’'UB’)

( *

d
Shivani ' ' |
MATHS
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SET THEORETIC APPROACH TO PROBABILITY

e Asample space may be defined as a non-empty set containing

all the elementary events of a random experiment as sample
points.
e A sample space is denoted by S or Q.

e Anevent Amay be defined as a non-empty subset of S.

Shivani m ~
MATHS 3
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Figure 15.1
Showing an event A . and the sample space S

G
MATHS

Universal Set -
Sample space (S)

Elements — Sample
points

Event Set A — Subset
of S
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SET THEORETIC APPROACH TO PROBABILITY

e Letus consider a sample space with a finite no. of sample points,

n (S). We assume that all these sample points are equally likely.

e Ifanevent A whichis a subset of S, contains n (A) sample points,

e then the probability of A is defined as the ratio of the number of

( =
sample points in A to the total number of sample pointsinS.i.e.

it by < 0

n(S)

Shivani |
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IMPORTANT RESULTS

.

-~

e P(E)20
‘1: e P(®)=0
4l e P(S)=1

e IfE andE, are mutually exclusive

events P(ENE,) =0

MATHS




ADDITION THEOREM OF

PROBABILITY
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P(AuB) =pP(A) +P(B) -P(AN B)

e If A and B are mutually exclusive

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

® P(AUBUC)=P(A) +P(B) + P(C)-P(A~B) ~P(A~ C) ~P(BAC)+ PA~BAC)

e If A,BandC are mutually exclusive

P(AUBUC)=P(A)+P(B) +P(C)

Shivani =
MATHS 3



e Two events A and B are exhaustive if
P(AUB)=1

e Three events A, B and C are exhaustive if
P(AUBUC)=1

e Threeevents A, Band C are equally likely if

P(A) =P(B) =P(C)

MATHS 3




e Probability that only event A occurs

P(A-B)=P (A ~B')=P(A)-P(A~B)
e Probability that only event B occurs

P(B-A)=P(B nA")=P(B)-P(AnB)
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CODE : SS12 FCHL A Three events A, B and C are mutually exclusive, exhaustive
and equally likely.

What is the probability of the complementary event of A?

Shivani | E

Sharma




CA FOUNDATION

CODE : SS12 BCHL L A number is selected from the first 25 natural numbers. What
is the probability that it would be divisible by 4 or 7?
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CODE : SS12 FCHL O A number is selected at random from the first 1000 natural
numbers. What is the probability that it would be a multiple of 5 or 9?

Shivani | E

Sharma




CA FOUNDATION

CODE : SS12 BCHNALE The probability that an Accountant's job applicant has a B.
Com. Degree is 0.85, that he is a CA is 0.30 and that he is both B. Com.
and CA is 0.25 out of 500 applicants, how many would be B. Com. or
CA?

! .

e

Shivani =
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CODE : SS12 FCHUALE There are three persons A, B and C having different ages. The
probability that A survives another 5 years is 0.80, B survives another 5
years is 0.60 and C survives another 5 years is 0.50. The probabilities
that A and B survive another 5 years is 0.46, B and C survive another 5
years is 0.32 and A and C survive another 5 years 0.48. The probability
that all these three persons survive another 5 years is 0.26. Find the
probability that at least one of them survives another 5 years.
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CODE : SS12 FCNyAE If P(A-B) =1/5, P(A) =1/3 and P (B) =1/2, what is the

probability that out of the two events A and B, only B would occur?

Shivani | E

Sharma




CODE : SS12 Write down the correct answer. Each question carries 1 mark.

If P(ANB) = 0, then the two events A and B are
(a) Mutually exclusive

(b) Exhaustive

(c) Equally likely

(d) Independent.




CODE : SS12 Write down the correct answer. Each question carries 1 mark.

WX If for two events Aand B, P(A U B) =1, then Aand Bare
(a) Mutually exclusive events

(b) Equally likely events

(¢) Exhaustive events

(d) Dependent events.

MATHS
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CODE : SS12 Write down the correct answer. Each question carries 1 mark.

W E I A, B and C are mutually exclusive and exhaustive events,
then P(A) + P(B) + P(C) equails to

(a)1/3
(b)1
(c)o

(d) any value between 0 and 1.

MATHS 3
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CODE : S512 Write down the correct answer. Each question carries 2 mark.

A, B and C are three mutually exclusive and exhaustive events
such thatP (A) =2P (B) =3P(C). Whatis P (B)?

(a) 6/
(KL
(c)1/e
(d)1/3

MATHS 3
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F Q } . o [ [
CODE : S512 Write down the correct answer. Each question carries 2 mark.

YWY If P (A B)=5/6,P(A)=%and P(g§)=2/3,, whatis P (AU B)?
(a)1/3
(b) 5/6
(c) 2/3
(d) 4/9

MATHS 3
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CODE : S512 Write down the correct answer. Each question carries 2 mark.

[CIERT/1f P (A) = a,P (B) =b and P (A N B) = ¢ then the expression of
P(A'NB’)intermsofa,bandcis

(a)1-a-b-c

(b)a+b-c

(c)1+a-b-c

(d)1-a-b+c

MATHS 3



CODE : S512 Write down the correct answer. Each question carries 2 mark.

For three events A, B and C, the probability that only A occur is
(a) P (A)

(b)P(AU BUC)

(c)p(A'NnBNC)

(dp(AnB'NnC’)




CODE : SS12 Write down the correct answer. Each question carries 5 mark.

A number is selected at random from the first 1000 natural

be a multiple of 7 or 11?
(a) 0.25
(b) 0.32
(c) 0.22
(d) 0.33

MATHS

numbers. What is the probability that the number so selected would

B
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CA FOUNDATION

CODE : SS12 FCLUAL A pair of dice is thrown together and the sum of points of the
two dice is noted to be 10. What is the probability that one of the two
dice has shown the point 4?

shivani g— »

Sharma
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CONDITIONAL PROBABILITY

e We use the notation

P(B/A) = P(I]‘?(g;\) P(B/A), to be read as

‘probability of the event B

3 given that the event A has
Provided P(A) #0

already occurred

Shivani =
MATHS 3
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CONDITIONAL PROBABILITY

e We use the notation

P(ANB)
P(A/B) = ‘T(ﬁ)_ P(A/B), toberead as
‘probability of the event A
if P(B) # 0. given that the event B has

already occurred

Shivani =
MATHS 3




Event for which we are finding Conditional
Probability

P(A/ B\) = P(11;\(1?)8)

Event which is occured

MATHS
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[[  COMPOUND PROBABILITY [ JOINT PROBABILITY

e The probability of occurrence of two events A and B

simultaneously is known as the Compound Probability or Joint
Probability of the events A and B and is denoted by P(A N B).

e Inasimilar manner, the probability of simultaneous occurrence of

KeventsA A, ...A  isdenotedby P(A, N A,N...N A)).

MATHS B
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JOINT PROBABILITY

WITHOUT REPLACEMENT
( DEPENDENT EVENT)

P(ANB)=P(A).P(B|A)

It ic used when we have te find simultanecve occurrence of fwo or mere
evenfe

MATHS

WITH REPLACEMENT
(INDEPENDENT EVENT)

P(ANB)=P(A).P(B)

r
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In case of compound probability of 2 events A and B, we may face

two different situations.

In the first case, if the occurrence of one event, say B, is influenced
by the occurrence of another event A, then the two events A and B

are known as dependent events.

MATHS B




e Ifaboxcontains 6 red , 7 black balls and 3 white balls . Find the

probability of drawing three red balls without replacement.

MATHS
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‘l COMPOUND THEOREM ( DEPENDENT EVENTS)

If A and B are two dependent events, then

P(ANB)=pP(A) x P(B/A)
or

P(ANB) =P(B) x P(A/B)

Shivani = ~
MATHS 3
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|| COMPOUND THEOREM ( DEPENDENT EVENTS )

If A, Band C are dependent events then,

P(AnBNC)=P(A) xP(B/A) xP(c/(ANB))

MATHS 3



INDEPENDENT EVENTS

e Inthe second scenario, if the occurrence of the second event B is
not influenced by the occurrence of the first event A, then B is
known to be independent of A.

e Italsofollows that in this case, A is also independent of Band A

and B are known as mutually independent or just independent.

Shivani |
MATHS 3
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INDEPENDENT EVENTS

p
P(B/A)=P(B)

and also P(A/B) = P(A)

There by implying, P(A B) =P(A) x P(B)

MATHS 3




e Ifaboxcontains 6 red , 7 black balls and 3 white balls . Find the

probability of drawing three red balls with replacement.

MATHS



In case of independent events
e P(ANB)=P(A)xP(B)

e P(ANnBNC)=P(A)xP(B) xP(C)

MATHS 3



Three events A, B and C are known as independent if the following

conditions hold:

P(AnB)=P(A) x P(B)
(AnC)=P(A) x P(C)
(
(

P(B~C) =P(B) x P(C)
)

P(AnBAC)=P(A) x P(B) x P(C)
MATHS 3

=
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It may be further noted that if two events A and B are independent,

then the following pairs of events are also independent:
(i) Aand B’
(ii) A’and B

(iii) A’ and B’

MATHS 3



CA FOUNDATION

CODE : SS12 BCLNAL Rupesh is known to hit a target in 5 out of 9 shots whereas
David is known to hit the same target in 6 out of 11 shots. What is the
probability that the target would be hit once they both try?

! .

e

Shivani =
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CODE : SS12 FCHNAL In a group of 20 males and 15 females, 12 males and 8 females
are service holders.

What is the probability that a person selected at random from the
group is a service holder given that the selected person is a male?
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CODE : SS12 FCLNAL The odds in favour of an event is 2 : 3 and the odds against
another eventis 3:7.

Find the probability that only one of the two events occurs.

Shivani , =

Sharma
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CODE : SS12 BCHUAL In connection with a random experiment, it is found that

P(A) = %,P(B) :;’- =and P(AUB) = %

Evaluate the following probabilities:
(i) p(a/B)
(ii) P(B/A)
( v (iii) P(A’/ B)
(iv) P(A/ B")
u (v) P(a"/ B7)

Shivani | m

Sharma




One ball is drawn from each box. What is the probability that they
would be of the same colour?

MATHS



CODE : SS12 BCHUAE Mr. Roy is selected for three separate posts. For the first post,
there are three candidates, for the second, there are five candidates
and for the third, there are 10 candidates.

What is the probability that Mr. Roy would be selected?




CODE : SS12 FCHNAL The independent probabilities that the three sections of a
costing department will encounter a computer error are 0.2, 0.3 and 0.1
per week respectively. What is the probability that there would be

(i) at least one computer error per week?

(ii) one and only one computer error per week?

IMATH!
AVEAEA & A8 -



CODE : SS12 BCHUAL There are two urns containing 5 red and 6 white balls and 3
red and 7 white balls respectively. If two balls are drawn from the first
urn without replacement and transferred to the second urn and then a
draw of another two balls is made from it, what is the probability that
both the balls drawn are red?

IMIATH:S
AVAEA & A8 w



CA FOUNDATION

CODE : SS12 FCHUAL If 8 balls are distributed at random among three boxes, what
is the probability that the first box would contain 3 balls?

Shivani | E

Sharma




CA FOUNI

CODE : SS12 Write down the correct answer. Each question carries 1 mark.

YN P If for two events A and B, P(ANB) = P(A) % P(B), then the two
events Aand B are

(a) Independent
(b) Dependent
(c) Not equally likely

(d) Not exhaustive.




CA FOUND

CODE : SS12 Write down the correct answer. Each question carries 1 mark.

[CITRL if two events A and B are independent, then
(a) A and the complement of B are independent
(b) B and the complement of A are independent
(c) complements of A and B are independent

(d) All of these (a), (b) and (c).

IMIATH:S
AVAEA & A8 w



CA FOUNDATION

CODE : SS12 Write down the correct answer. Each question carries 1 mark.

¥ I3 P(B/A) is defined only when

(a) Ais a sure event
(b) Bis a sure event
(c) Ais not an impossible event

(d) Bis an impossible event.

MATHS



CA FOUNI

CODE : SS12 Write down the correct answer. Each question carries 1 mark.

[N A, B, C are three mutually independent with probabilities 0.3,
0.2 and 0.4 respectively. Whatis P (ANBNC)?

(a) 0.400
(b) 0.240
(c) 0.024
(d) 0.500




CA FOUNDATION

CODE : SS12 Write down the correct answer. Each question carries 1 mark.

NS What is the probability of having at least one ‘six’ from 3
throws of a perfect die?

(a) 5/6

(b) (5/6)°
(c)1-(1/e)®
(d)1- (5/6)°




CA FOUNI

CODE : SS12 Write down the correct answer. Each question carries 2 mark.

[N If A, B and C are mutually exclusive independent and
exhaustive events then what is the probability that they occur
simultaneously?

(a)1
(b) 0.50

(c)o

(d) any value between 0 and 1

MATHS



CA FOUNI

CODE : S512 Write down the correct answer. Each question carries 2 mark.

oYX For two events A and B, P (B) = 0.3, P (A but not B) = 0.4 and
P (not A) = 0.6. The events A and B are

(a) exhaustive

(b) independent

(c) equally likely

(d) mutually exclusive

MATHS



CA FOUNDATION

CODE : S512 Write down the correct answer. Each question carries 2 mark.

[SIRF For two independent events A and B, what is P (A+B), given
P(A) = 3/5 and P(B) = 2/3?

(a)11/15

(R

(c) 715

(d) 0.65




CA FOUNDATION

CODE : S512 Write down the correct answer. Each question carries 2 mark.

TN Given that for two events Aand B, P (A) = 3/5, P (B) = 2/3 and
P(A U B)=3/4, whatisP (A/B)?

(a) 0.655

(b)13/60

(c) 31/60

(d) 0.775




CA FOUNDATION

CODE : SS12 Write down the correct answer. Each question carries 2 mark.

SRS if for two independent events A and B, P (A U B) =2/3 and
P (A) =2/5, whatis P (B)?

(a) 415

(b) 4/9

(c) 5/9

(d) 715




CA FOUNDATION

CODE : SS12 Write down the correct answer. Each question carries 2 mark.

YN If P (A) =2/3,P (B) =3/4,P (A/B) = 2/3, then whatis P (B / A)?
(a)1/3
(b) 2/3
(c)3/a
(d)1/2

Shivani =

Sharma




CA FOUNDATION

CODE : S512 Write down the correct answer. Each question carries 2 mark.

[SIRE It is given that a family of 2 children has a girl, what is the
probability that the other child is also a girl ?

(a) 0.50
(b) 0.75
(OME
(d) 2/3




CA FOUNI

CODE : S512 Write down the correct answer. Each question carries 2 mark.

[SI¥ L Two coins are tossed simultaneously. What is the probability
that the second coin would show a tail given that the first coin has
shown a head?

(a) 0.50
(b) 0.25
(c) 0.75
(d) 0.125




CA FOUNDATION

CODE : S512 Write down the correct answer. Each question carries 5 mark.

eI A box contains 5 white and 7 black balls. Two successive drawn
of 3 balls are made (i) with replacement (ii) without replacement. The
probability that the first draw would produce white balls and the
second draw would produce black balls are respectively

(a) 6/321 and 3/926
(b) 1/20 and 1/30
( Lt (c) 35/144 and 35/108

u(d) 7/968 and 5/264

Shivani

Sharma

/ y [ I
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CA FOUNDATION

CODE : SS12 Write down the correct answer. Each question carries 5 mark.

[N There are three boxes with the following composition:
Box I: 5 Red + 7 White + 6 Blue balls

Box II: 4 Red + 8 White + 6 Blue balls

Box IlI: 3 Red + 4 White + 2 Blue balls

If one ball is drawn at random, then what is the probability that they
/ - would be of same colour?

(a) 89/729 (b) 97/729
u(c) 82/729 (d) 23/32

Shivani L
MATHS

Sharma




CA FOUND

DE: SS12 Write down the correct answer. Each question carries 5 mark.

A bag contains 8 red and 5 white balls. Two successive draws of
3 balls are made without replacement. The probability that the first
draw will produce 3 white balls and the second 3 red balls is

(a) 5/223
(b) 6/257
(c) 7/429
(d) 3/548

M Y «
[\ -/1 f O »



CA FOUND

DE: SS12 Write down the correct answer. Each question carries 5 mark.

SR A problem in probability was given to three CA students A, B
and C whose chances of solving it are 1/3, 1/5 and 1/2 respectively.
What is the probability that the problem would be solved?

CENL
(b) 7/8

(c) 8/15
(d) /15

M Y «
[\ -/1 f O »



CA FOUND

CODE : SS12 Write down the correct answer. Each question carries 5 mark.

[N There are three persons aged 60, 65 and 70 years old. The
survival probabilities for these three persons for another 5 years are

0.7, 0.4 and 0.2 respectively. What is the probability that at least two of
them would survive another five years?

(a) 0.425
(b) 0.456
/ *  (c)0.392

' __ .(d) 0.388

MATHS
MATHS




CA FOUNI

CODE : SS12 Write down the correct answer. Each question carries 5 mark.

[N F Tom speaks truth in 30 percent cases and Dick speaks truth in

25 percent cases. What is the probability that they would contradict
each other?

(a) 0.325
(b) 0.400
(c) 0.925
(d) 0.075




CA FOUNDATION

CODE : SS12 Write down the correct answer. Each question carries 5 mark.

[CWTNE] There are two urns. The first urn contains 3 red and 5 white
balls whereas the second urn contains 4 red and 6 white balls. A ball is
taken at random from the first urn and is transferred to the second
urn. Now another ball is selected at random from the second urn. The
probability that the second ball would be red is

(a) 7/20
/ - (b) 35/88
(c)17/52
hﬂw) 3/20
Shivani

Sharma

/ y [ I
MATHS
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CA FOUND

CODE : SS12 Write down the correct answer. Each question carries 5 mark.

(SN For a group of students, 30 %, 40% and 50% failed in Physics,
Chemistry and at least one of the two subjects respectively. If an
examinee is selected at random, what is the probability that he
passed in Physics if it is known that he failed in Chemistry?

(a)1/2
(b)1/3
( Lt (c)1/a

| R

MATHS
MATHS




CA FOUNDATION

CODE : SS12 Write down the correct answer. Each question carries 5 mark.

GiventhatP (A) =1/2,P (B) =1/3,P (AN B) =1/4, what s
P(A’/B’)

(a)1/2

(b) 7/8

(c) 5/8

(d)2/3




CA FOUNDATION

RANDOM VARIABLE

MATHS B




CA FOUNDATI
CODE : SS12
RANDOM VARIABLE

e A random variable or stochastic variable is a function defined on a

sample space associated with a random experiment assuming

any value from R and assigning a real number to each and every

( - sample point of the random experiment.

. y . e Arandom variable is denoted by a capital letter.
Sharma |
MATHS |



CODE: SS12 | T I— %

If a coin is tossed three times and if X denotes the number of heads,

then X is a random variable variable.
S = {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT}
X =0 if the sample pointis TTT
X =1if the sample pointis HTT, THT or TTH
X =2 if the sample point is HHT, HTH or THH

X = 3 if the sample point is HHH.

MATHS B




TYPES

DISCRETE RANDOM VARIABLE : A random variable defined on a
discrete sample space is known as a discrete random variable
and it can assume either only a finite number or a countably
infinite number of values.

The number of car accident, the number of heads etc. are

examples of discrete random variables.

MATHS B




CA FOUNDATIO

e CONTINUOUS RANDOM VARIABLE : A continuous random variable,

like height, weight etc. is a random variable defined on a
continuous sample space and assuming an uncountably infinite

number of values.




CA FOUNDATION
CODE : SS12 -
PROBABILITY DISTRIBUTION

The probability distribution of a random variable may be defined

as a statement expressing the different values taken by a random

variable and the corresponding probabilities.

Then if a random variable X assumes n finite values Xl, X2, X3, ....,Xn

with corresponding probabilities P, P,, P;........ P such that

MATHS B




(i) p,20foreveryi

(ii) =p,=1(overalli)

then the probability distribution of the random variable X is

given by

Total

1




Shivani

Sharma
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CA FOUNDATIO

Expected value or Mathematical Expectation or Expectation of a

random variable may be defined as the sum of products of the
different values taken by the random variable and the

corresponding probabilities.

Hence, if a random variable x assumes n values Xyr Xor Xg cenesX with

corresponding probabilities p,, p,, P5---/ P,

H = E(x) — E ]:)i xi




VARIANCE OF RANDOM VARIABLE

Variance of x, to be denoted by, ¢?is given by

V(X) = 52 = E(x —p)?
= E(x?) — 2

MATHS 3



CA FOUNDATIO

e The positive square root of variance is known as standard

deviation and is denoted by O.

e Ify=a+bx fortworandom variables x and y and for a pair of

constants a and b, then the mean i.e. expected value of y is given
by

. = L
( - p,o=a+b p,

and the standard deviation of y is
H o bl x oy
Sharma :




CA FOUNDATIO!

PROPERTIES OF EXPECTED VALUE

1. Expectation of a constant k is k

i.e. E(k) = k for any constant k.

2. Expectation of sum of two random variables is the sum of their expectations.

| i.e. E(x +y) = E(x) + E(y) for any two random variables x and y.
f

( v 3.  Expectation of the product of a constant and a random variable is the product of the constant
and the expectation of the random variable.

H i.e. E(k x) = k.E(x) for any constant k
Shivani | =
MATHS 3
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r
Bl propcancsorexpecTiovae
PROPERTIES OF EXPECTED VALUE

4. Expectation of the product of two random variables is the product of the expectation of
the two random variables, provided the two variables are independent.

ie. E(xy) =E(x) x E(y)
Whenever x and y are independent.

MATHS



CA FOUNDATION

CODE : SS12 BCHNAE An unbiased coin is tossed three times. Find the expected
value of the number of heads and also its standard deviation.

Shivani | E

Sharma




CA FOUNDATION

CODE : SS12 FCHNAE A random variable has the following probability distribution:

X 4 5 7 8 10
P 0.15 0.20 0.40 0.15 0.10

Find E [x - E(x)]2. Also obtain v(3x -4)

! .

e

Shivani | N

Sharma




CODE : SS12 BCHNAL In a business venture, a man can make a profit of 2 50,000 or
incur a loss of  20,000. The probabilities of making profit or incurring
loss, from the past experience, are known to be 0.75 and 0.25
respectively. What is his expected profit?




CA FOUNDATION

CODE : SS12 BCHUAL A box contains 12 electric lamps of which 5 are defectives. A
man selects three lamps at random. What is the expected number of
defective lamps in his selection?

! .

e

Shivani m

Sharma




CODE : SS12 BCHNALE Moidul draws 2 balls from a bag containing 3 white and 5 Red
balls. He gets 2 500 if he draws a white ball and 2 200 if he draws a red
ball. What is his expectation? If he is asked to pay Z 400 for
participating in the game, would he consider it a fair game and
participate?

IMIATH:S
AVAEA & A8 w



CODE : SS12 BCHUAE A number is selected at random from a set containing the first
100 natural numbers and another number is selected at random from
another set containing the first 200 natural numbers. What is the
expected value of the product?




CODE : SS12 ECINTIE A random variable x has the following probability distribution :

X . 0 1 2 3 4 5 6 7
P(X) . 0 2k 3k k 2k k 7k 2k+k

Find (i) the value of k
(ii) P(x < 3)

(iii) P(x 2 4)

(iv) P(2 < x < 5)

MATHS B




CA FOUNDATION

CODE : SS12 Write down the correct answer. Each question carries 1 mark.

Values of a random variable are
(a) always positive numbers.

(b) always positive real numbers.

(c) real numbers.

(d) natural numbers.




CA FOUNI

CODE : SS12 Write down the correct answer. Each question carries 1 mark.

[SIXEL Expected value of a random variable
(a) is always positive

(b) may be positive or negative

(c) may be positive or negative or zero

(d) can never be zero.




CA FOUND

CODE : SS12 Write down the correct answer. Each question carries 1 mark.

If all the values taken by a random variable are equal then
(a) its expected value is zero

(b) its standard deviation is zero

(c) its standard deviation is positive

(d) its standard deviation is a real number.

IMIATH:S
AVAEA & A8 w



CA FOUNI

CODE : S512 Write down the correct answer. Each question carries 1 mark.

[SINEE] iIf x and y are random variables having expected values as 4.5
and 2.5 respectively, then the expected value of (x-y) is

(a) 2
(b) 7
(c)e
(d)o




CA FOUNDATION

CODE : SS12 Write down the correct answer. Each question carries 1 mark.

UL If variance of a random variable x is 23, then what is the
variance of 2x +10?

(a) 56
(b) 33
(c) 46
(d) 92




CA FOUNI

CODE : S512 Write down the correct answer. Each question carries 2 mark.

[CUT¥1 If a random variable x assumes the values 0, 1 and 2 with
probabilities 0.30, 0.50 and 0.20, then its expected value is

(a)1.50

(b) 3
(c) 0.90

(d)1




CA FOUNI

CODE : S512 Write down the correct answer. Each question carries 2 mark.

ST ?) If two random variables x and y are related as y = -3x + 4 and
standard deviation of x is 2, then the standard deviation of y is

(a)-6
(b) 6
(c)18
(C)ER




CA FOUNDATION

CODE : SS12 Write down the correct answer. Each question carries 2 mark.

[T E If 2x + 3y + 4 =0 and v(x) = 6 then v (y) is
(a) 8/3

(b)o

(c)-9

(G




CA FOUNDATION

CODE : SS12 Write down the correct answer. Each question carries 5 mark.

[SI¥ L The probability distribution of a random variable x is given

below:
X : 1 2 4 5 6
B 0.15 0.25 020 0.30 0.10
What is the standard deviation of x?
( » (a) 1.49

(b) 1.56
| ST e
Shivani ('72
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CA FOUND

ok : Write down the correct answer. Each question carries 5 mark.

S]] A packet of 10 electronic components is known to include 3
defectives. If 4 components are selected from the packet at random,
what is the expected value of the number of defective?

(a)1.20
(b)1.21
(c)1.69
(d)1.72

MM, Y
[\ -/1 f O -



CA FOUND

CODE : SS12 Write down the correct answer. Each question carries 5 mark.

[SI¥?] The probability that there is at least one error in an account
statement prepared by 3 persons A, Band C are 0.2, 0.3 and 0.1

respectively. If A, B and C prepare 60, 70 and 90 such statements, then
the expected number of correct statements

(a)170
(b) 176
( g (c)178

' _, .(d) 180

MATHS
MATHS




CA FOUNI

CODE : S512 Write down the correct answer. Each question carries 5 mark.

[SIWE A bag contains 6 white and 4 red balls. If a person draws 2 balls
and receives Z 10 and Z 20 for a white and red balls respectively, then
his expected amountis

C)EFL]
(b)Z26
(c)Z29
(d)Z28




CA FOUNDATION

CODE : SS12 Write down the correct answer. Each question carries 5 mark.

I The probability distribution of a random variable is as follows:
2 3k | 2 4 6 8
| k 2k 3k 3k k

The variance of x is

f *  (a)2
. :.(b) 4.41
(c) 2.32

Shivani ()24 =

Sharma
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STATISTICAL

DEFINITION OF

PROBABILITY




i a b

m Y ssn RELATIVE FREQUENCY DEFINITION OF PROBABILITY

e Letus consider a random experiment repeated a very good

number of times, say n, under an identical set of conditions. We

next assume that an event A occurs f, times. Then the limiting

value of the ratio of f, to n as n tends to infinity is defined as the

probability of A.

F
ie. P(A)= lim —4-
n=— "~ n
This statistical definition is applicable if the above limit exists and

tends to a finite value.

MATHS B




CODEL : SS12 FCLNAL The following data relate to the distribution of wages of a

group of workers:
Wages in X: 50-60 60-70 70-80 80-90 90-100  100-110 110-120
No. of workers: 15 23 36 42 17 12 5

If a worker is selected at random from the entire group of workers, what
is the probability that

(a) his wage would be less than g 50?

/ o (b) his wage would be less than 2 80?

H(c) his wage would be more than Z100?

(d) his wages would be between 2 70 and Z 100?

MATHS
MATHS




