Chapter - Probability

Topic-1: Multiplication Theorem on Probability, Independent Events,
Conditional Probability, Baye's Theorem

MCQs with One Correct Answer

A student appears for a quiz consisting of only true-false
type questions and answers all the questions. The student
knows the answers of some questions and guesses the
answers for the remaining questions. Whenever the
student knows the answer of a question, he gives the
correct answer. Assume that the probability of the student
giving the correct answer for a question, given that he has

e T
guessed it, is — . Also assume that the probability of the

answer for a question being guessed, given that the
5 * - ! -1 -y
student’s answer is correct, is 6 T'hen the probability
.

that the student knows the answer of a randomly chosen
question is [Adv. 2024]
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distinct points P, Q and R are randomly chosen from X,
Then the probability that P, Q and R form a triangle whose

area is a positive integer, is [Adv. 2023]
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Consider 4 boxes, where each box contains 3 red balls and
2 blue balls. Assume that all 20 balls are distinct. In how
many different ways can 10 balls be chosen from these 4
boxes so that from each box at least one red ball and one
blue ball are chosen ? [Adv.2022
(a) 21816 (b) 85536  (c) 12096 (d) 156816
Consider three sets £, = {1, 2, 3}, F; = {1, 3, 4} and
Gl = {2, 3,4, 5. Two elements are chosen at random,
without replacement, from the set £, and let.S; denote the
set of these chosen elements.

Let £,=E, =S, and F, = F, U §,;. Now two elements are
chosen at random, without replacement, from the set F,
and let §, denote the set of these chosen elements.
Let G, = G, U S,. Finally, two elements are chosen at
random, without replacement, from the set G, and let S,
denote the set of these chosen elements. { ’
Let E5=E, U S;. Given that £, = E;, let p be the conditional
probability of the event §; = {1, 2}. Then the value of p is
[Adv. 2021]
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Let C, and C, be two biased coins such that the
2 1
probabilities of getting head in a single toss are = and =
o = |

respectively. Suppose o is the number of heads that appear
when C| is tossed twice, independently, and suppose f is
the number of heads that appear when C, is tossed twice,
independently. Then the probability that the roots of the

quadratic polynomial x~ —ox+p arereal and equal, is

[Adv. 2020]
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Three randomly chosen non—negative integers x. yand z
are found to satisfy the equation x + y + z= 10. Then the
probability that z is even, 1s [Ady. 2017]
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A computer producing factory has only two plants T, and
T,. Plant T, produces 20% and plant T, produces 80% of
the total computers produced. 7% of computers produced
in the factory turn out to be defective. It is known that

P (computer turns out to be defective given that it is
produced in plant T,)

= 10P (computer turns out to be defective given that it is
produced in plant T,),

where P(E) denotes the probability of an event E. A
computer produced in the factory is randomly selected
and it does not turn out to be defective. Then the probability

that it is produced in plant T, is [Adv. 2016]
36 47 78 ]
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Four fair dice D, D,, Dyand Dy; each having six faces
numbered 1, 2, 3, 4. 5 and 6 are rolled simultaneously.
The probability that D, shows a number appearing on

one of D, D, and Dy is 12012]
Gl SRR e
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4
A signal which can be green or red with probability 35 and

1 : i :
— respectively, is received by station A and then

transmitted to station B. The probability of each station

3
receiving the signal correctly is 1 If the signal received

at station B is green, then the probability that the original

signal was green is 12010]
3 6 20 d 9

(@) 3 (b) - (©) 3 (d) 20

Let @ be a complex cube root of unity with @ = 1. A fair die

is thrown three times. If r,, r, and r; are the numbers

obtained on the die, tLen the probability that

ol +0? +0” =01 [2010]
1 1 2 1
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An experiment has 10 equally likely outcomes. Let A and B

be non-empty events of the experiment. If 4 consists of 4

outcomes, the number of outcomes that B must have so

that 4 and B are independent, is 12008]

(a) 2.4o0r8(b) 3,60r9 (c) 4or8 (d) Sorl0

Let E* denote the complement of an event £. Let E, F, Gbe

pairwise independent events with P(G)> 0 and

P(EAFG)=0. Then P(E°~ F*| G) equals [2007 -3 marks|

(a) P(E)+P(F) (b) P(E*)—P(FY)

(c) P(E)-P(F) (d) P(E)—P(F)

One Indian and four American men and their wives are to

be seated randomly around a circular table. Then the

conditional probability that the Indian man is seated

adjacent to his wife given that each American man is seated

adjacent to his wife is [2007 -3 marks]

1 1 2 1
(a) () (c) 3 (d) 3
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A six faced fair dice is thrown until |1 comes, then the
probability that 1 comes in even no. of trials is
[2005S]
(a) &1 (b) 56 (c) &11 (d) /6
Two numbers are selected randomly from the set S= {1, 2,
3,4, 5, 6} without replacement one by one. The probability
that minimum of the two numbers is lessthan 41s [20035]
(a) 15 (b) 1415 () 15 (d) 45
Ifthe integers m and n are chosen at random from 1 to 100,
then the probability that a number of the form 7" + 7" is
divisible by 5 equals [1999 - 2 Marks]
(a) 1/4 (b) 117 (c) 18 (d) 149
Three of the six vertices of a regular hexagon are chosen at
random. The probability that the triangle with three vertices
is equilateral, equals [1995S]
@@ 12 (b 15 () 1710  (d) 120
Let 4, B, C be three mutually independent events.
Consider the two statements S, and S,
S,:Aand B  Care independent
S}1 :Aand B ~ C are independent
Then,
(a) Both §, and S, are true
(b) Only S, is true
(c) Only S, is true
(d) Neither S, nor S, is true
Anunbiased die with faces marked 1, 2, 3, 4, 5 and 6 isrolled
four times. Out of four face values obtained, the probability
that the minimum face value is not less than 2 and the maximum
face value is not greater than 5, isthen: ~ [1993 - 1 Mark]
(a) 16/81 (b) 1/81 (c) 80/81  (d) 65/81
India plays two matches each with West Indies and
Australia. In any match the probabilities of India getting,
points 0, 1 and 2 are 0.45, 0.05 and 0.50 respectively.
Assuming that the outcomes are independent, the probability
of India getting at least 7 points is [1992 - 2 Marks]
(a) 08750 (b) 00875 (¢) 00625 (d) 0.0250
Fifteen coupons are numbered 1, 2 ..... 15, respectively.
Seven coupons are selected at random one at a time with
replacement. The probability that the largest number
appearing on a selected coupon is 9,is  [1983 - 1 Mark]

9)° 8y
(a) (EJ (b) [g)
3y
(c) (EJ (d) none of these
If 4 and B are two events such that P(4) >0,and P(B) =1,

[1994]

(4)
then PL%J is equal to [1982 - 2 Marks]

A A

@) F=FE) =E=EC )
e P(A
o =PUvB) @ P4
P(B) P(B)

(Here A4 and B are complements of A and B respectively).
The probability that an event 4 happens in one trial of an
experiment is 0.4. Three independent trials of the experiment
are performed. The probability that the event 4 happens at
least once is [1980]



(a) 0936 (b) 0.784
(c) 0904 (d) none of these

24. Two events 4 and B have probabilities 0.25 and 0.50
respectively. The probability that both 4 and B occur
simultaneously is 0.14. Then the probability that neither A

nor B occurs is [1980]
(a) 039 (b) 025
(c) 0.11 (d) none of these

25.  Two fair dice are tossed. Let x be the event that the first die
shows an even number and y be the event that the second die
shows an odd number. The two events x and y are: [1979]
(a) Mutually exclusive
(b) Independent and mutually exclusive
(c) Dependent
(d) None of these.

i,
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26. A bag contains N balls out of which 3 balls are white,
6 balls are green, and the remaining balls are blue. Assume
that the balls are identical otherwise. Three balls are drawn
randomly one after the other without replacement, For
i=1,2,3, let Wf, G,and Br- denote the events that the ball
drawn in the i draw is a white ball, green ball, and blue

ball, respectively. If the probability P(W; nG; NBy)

2
"5y and  the conditional probability
2
P(B; | W, ﬁG:)-‘-‘E« then Nequals . [Adv. 2024]

27.  Let X be the set of all five digit numbers formed using
1,2,2,2,4.4,0. For example, 22240 is in X while 02244 and
44422 arenot in X . Suppose that each element of X has an
equal chance of being chosen. Let p be the conditional
probability that an element chosen at random is a multiple
of 20 given that it is a multiple of 5. Then the value of 38p
is equal to [Adv. 2023]

28. Of the three independent events E|= E, and E3, the
probability that only E, occurs is a, only E, occurs is
and only E; occurs is y. Let the probabil ity p that none of
events E,, E) or E; occurs satisfy the equations (a 2B)p=
af and (B - 3y)p = 2PBy. All the given probabilities are
assumed to lie in the interval (0, 1). [Adv. 2013]

Probability of occurrence of E,

hen

Probability of occurrence of E;

Question Stem for Question Nos. 29 and 30
Three numbers are chosen at random, one afier another with
replacement, from the set S = {1, 2, 3, ..., 100}. Let p, be the
probability that the maximum of chosen numbers is at least § 1
and p, be the probability that the minimum of chosen numbers
is at most 40.

625
29. The value of = A 18 [Adv. 2021]

125
30. The value of 2 P2 is [Adyv. 2021]

Mathematic

31. Let S be the sample space of all 3 x 3 matrices with entries
from the set {0,1}. Let the events £, and E, be given by

E ={A4eS:det A=0} and E,= {4  S: sum of entries of
Ais7},
[f'a matrix is chosen at random from S, then the conditional
probability P(E\/E))equals . [Adv.2019]
32. Let |X| denote the number of elements in a set X. Let
§=1{1,2,3,4,5,6} bea sample space. where each element
is equally likely to occur. If A and B are independent events
associated with S, then the number of ordered pairs (4, B)
such that 1<[B|<|4|, equals . [Adv. 2019]

&)+ Bl e R
33. Iftwoevents 4 and B are such that P(A)=0.3, P(B)=0.4

and P(4N B°) =0.5, then P(B/(4 SH ]

[1994 - 2 Marks]
34. Let 4 and B be two events such that P (4) = 0.3 and
P (4UB) =0.8.1f 4 and B are independent events then
Pl [1990 - 2 Marks|
Urn A contains 6 red and 4 black balls and urn B contains
4red and 6 black balls. Oneball is drawn at random from
urn 4 and placed in urn B. Then one ball is drawn at random
from urn B and placed in urn 4. If one ball is now drawn at
random from urn A, the probability that it is found to be red
38 oot [1988 - 2 Marks]

(%]
h

36. If l_"“;_E 1_4_p and —];22_‘0 are the probabilities of three
mutually exclusive events, then the set of all values of pis
[1986 - 2 Marks]
37.  Abox contains 100 tickets numbered i L 100. Two
tickets are chosen at random. Tt is given that the maximum
number on the two chosen tickets is not more than 10,

The minimum number on them is 5 with probability
[1985 -2 Marks|

::;gD b &lr“e/l 3 ) e '\__«:i_. i
38.  Ifthe probability for A to fail in an examination is 0.2 and
that for B is 0.3, then the probability that either A or B fails
is 0.5. [1989- 1 Mark]
If the letters of the word “Assassin” are written down at
random in a row, the probability that no two S’s occur
togetheris 1/35 [1983 - 1 Mark]
40. There are three bags B, , 5, and B;. The bag B, contains
Sred and 5 green balls, » contains 3red and 5 green balls,
and By contains 5 red and 3 green balls. Bags B,, B, and
=3 4
B, have probabilities 10°To and 0 respectively of being
chosen. A bag is selected at random and a ball is chosen at
random from the bag. Then which of the following options
is/are correct ? [Adv. 2019]
(a) Probability that the selected bag is B, and the chosen

39.

3
ball is green equals 10
(b) Probability that the chosen ball is green, given that

3
the selected bag is B,, equals 3




Probability

41.

44.

45.

(c) Probability that the selected baE is B,, given that the

chosen ball is green. equals — 13

3
(d) Probability that the chosen ball is green equals — 30

1
, P(XIY)= 3

[Adv.2017]

LetXandYbenvoevemssuchthatP(X)" =

2
and P(Y|X)= 7 Then

@ P(Y)=— ®) P(X'|Y)=§

1 2
(c) P{XﬁY]=§ (d) P{XuY)zE
Let X and Y be two events such that P(X|Y) =l,
P(YfX):l and P(XNY)=—
is (are) correct ?
@@ P(xuy) =%
(b) X and Y are independent
(c) X and ¥are not independent
@ P(x“nY)=z
A ship is fitted with three engines £, , E, and E; . The
engines function mdependemly of each other with

Whl[:h of the following
[2012]

respective probabilities %‘I and I‘ For the ship to be

operational at least two of its engines must function. Let
X denote the event that the ship is operational and let X ,
X, and X; denote respectively the events that the engines
E,, E, and E; are functioning. Which of the following
:s{are) true ? [2012]

(a) P[ 1 XJ =%
(b) P [Exactly two engines of the ship are functioning

7
|X]=§

5

(©) P[)(j)rg}E

(d P[X|X]==
Let E and F be two independent events. The probability

that exactly one of them occurs is % and the probability

of none of them occurring is 2—25 If P(T) denotes the

probability of occurrence of the event T then [2011]
4 3 2
(@ PE)=73.PF)=75 (b) P(E'}" 5 PE)=3
4

2
© PE)=35.PF)=3 (d) P{EJ—5 P(F)=

The probabilities that a student passes in Mathematics,
Physics and Chemistry are m, p and c, respectively. Of
these subjects, the student has a 75% chance of passing

46.

47.

48.

49.
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in at least one, a 50% chance of passing in at least two, and
a 40% chance of passing in exactly two. Which of the
following relations are true? [1999 - 3 Marks]
(@) p+m+c=1920 (b) p+m+¢c=27/20

() pmc=1/10 (d) pme=1/4

Seven white balls and three black balls are randomly placed
in a row. The probability that no two black balls are placed

adjacently equals 1998 - 2 Marks]
(a) 12 M) 715
(c) 215 (d) 13

IfE and F are events with P(E) < P(F)and P(E N F)>0,
then [1998 - 2 Marks]

(a) occurrence of E = occurrence of F

(b) occurrence of F = occurrence of £

(c) non-occurrence of E = non-occurrence of F

(d) none of the above implications holds

There are four machines and it is known that exactly two of
them are faulty. They are tested, one by one, in a random
order till both the faulty machines are identified. Then the
probability that only two tests are needed is [ 1998 - 2 Marks|
(@) 1/3 (b) l/6 © 12 (d) 1/4

If E and F are the complementary events of events E
and F respectively and if 0 < P(F) < 1, then [1998 - 2 Marks]

@ P(E/F)+P(E /[F)=1
(b) P(E/F)+PE/ F)=1
() P(E/F)+PE/ F)=1
(d) P(E/ F)+P(E/ F)=1
If from each of the three boxes containing 3 white and 1
black, 2 white and 2 black, 1 white and 3 black balls, one
ball is drawn at random, then the probability that 2 white
and 1 black ball will be drawn is [1998 - 2 Marks]
(@) 13/32 (b) 14
(©) 132 (d) 316
LetO<P(4)<1,0<P(B)<1and
P(AU B) =P(4)+ P(B)— P(4)P(B) then
(@) P(B/A)=P(B)-P(4)
(b) P(4'-B)=PA)-P(B)
(c) P(4U B)' = P(4") P(B")
(d) P(4/B)=P(4)
E'and F are two independent events, The probability that
both E and F happen is 1/ 12 and the probability that
neither E nor F happens is 1/2. Then, [1993 - 2 Marks|
@) P(E)=1/3,P(F)=1/4
(b) P(E)=1/2,P(F)=1/6
(c) P(E)=1/6,P(F)=1/2
(d) P(E)=1/4,P(F)=1/3
For any two events 4 and B in a sample space

[1991 - 2 Marks]

[19958]

(@) P/B) > DA+ P(B)-1
P(B)

(b) P(4nB) =P(A)—-P(4AN B) does not hold
(c) P(A4wB)=1- P(4)P(B).ifAand Bareindependens
(d) P(AwB) =1- P(4)P(B),if 4 and B are disjosnt.

,P(B) =0 isalways true




34. If E and F are independent events such that 0 < P(E) <1
and 0 < P(F)< 1, then [1989 - 2 Marks]

(a) E and F are mutually exclusive

(b) £ and F° (the complement of the event F) are
independent

(c) E°and F* are independent

(d) P(E|F)+PE|F)=1.

The probability that at least one of the events 4 and B
occurs is 0.6. If 4 and B occur simultaneously with

probability 0.2, then P(4) + P (B) is [1987-2 Marks]
{a) 04 (b) 0.8 (c) 12 (d) 14
(e) none

th
n

(Here A and B are complements of 4 and B, respectively).

A student appears for tests I, II and III. The student is
successful if he passes either in tests I and IT or tests [ and
III. The probabilities of the student passing in tests I, IT

h
A

and III are p, g and % respectively. If the probability that

the student is successful is %, then [1986 -2 Marks]

@ p=g=1 ® p=g= 3

b | =

(©) p=1,¢=0 (dy p=1,9=

(e) none of these
&0 A Comprehension Passage Bused Questions
PASSAGE -1
Thereare five students S, S,, S;, S, and S in a music class and
for them there are five seats R, R,, R;, R, and R arranged in a
row, where initially the seat R, is allotted to the student Spi=1,
2. 3, 4, 5. But, on the examination day, the five students are
randomly allotted the five seats. [Adv. 2018]
57. The probability that, on examination day, the student S,
gets the previously allotted seat R, and NONE of the
remaining students gets the seat previously allotted to
him/her is

3 1 5 T
(a) 20 (b) 3 (c) 20 (d) 5

58. Fori=1,2,3,4, let T, denote the event that the students S;
and §; ., | do NOT sit adjacent to each other on the day of
the examination. Then, the probability of the event

LT, NT3nTy is

1 | 1
ORI
PASSAGE -2
Let n, and n, be the number of red and black balls, respectively,
in box L. Let n, and n, be the number of red and black balls,
respectively, in box I, [Adv. 2015]
59. One of the two boxes, box I and box II, was selected at
random and a ball was drawn randomly out of this box.

The ball was found to be red. If the probability that this red

Mathemati

1
ball was drawn from box IT is -3: , then the correct option(s)

with the possible values of n,, n,, n, and n, is(are)
@ n =3,n,=3,n,=5,n,=15
(b) ny=3,n,=6, ny=10,n,=50
(¢) n,=8,n,=6,n;=5, n,=20
(d) n,=6,n,=12,n,= 5,n,=20
60. A ballis drawn at random from box I and transferred to box
I1. Ifthe probability of drawing a red ball from box I, after

1
this transfer, is 3 then the correct option(s) with the pos-

sible values of n, and n, is(are)
(@) n,=4andn,=6

(b) n,=2andn,=3

(¢) 7, =10and n,=20

(d) n,=3andn,=6

PASSAGE -3
Box 1 contains three cards bearing numbers 1, 2, 3; box 2 contains
five cards bearing numbers 1, 2, 3, 4, 5; and box 3 contains seven
cards bearing numbers 1,2, 3, 4, 5, 6, 7. A card is drawn from each
of the boxes. Let x; be number on the card drawn from the it

box,i=1,2,3. [Adv. 2014]
61. The probability that x; + x, + x; is odd, is
29 3 57 o 1
@ ®is ©Op @3

62. The probability that x, x,, x; are in an arithmetic
progression, is

9 10 1 7
@ G0 = Digps nBias @
PASSAGE - 4

Abox B, contains 1 white ball, 3 red balls and 2 black balls. Another
box B, contains 2 white balls, 3 red balls and 4 black balls. A third

box Bj; contains 3 white balls, 4 red balls and 5 black balls.
[Adv.2013]
63. If1 ball is drawn from each ofthe boxes By, B, and B, the
probability that all 3 drawn balls are of the same colour is
82 90 558
@ g © 643 © s
64. If2balls are drawn (without replacement) from a randomly
selected box and one of the balls is white and the other ball is
red, the probability that these 2 balls are drawn from box B, is

116 126 65 55
@® Ow O @
PASSAGE-5

Let U, and U, be two urns such that U, contains 3 white and 2 red
balls, and U, contains only 1 white ball. A fair coin is tossed. If
head appears then 1 ball is drawn at random from U, and put into
U,. However, if tail appears then 2 balls are drawn at random from
U, and putinto U, . Now 1 ball is drawn at random from U,. [2011]
65. The probability of the drawn ball from U, being white is

13 23 19 11
(a) 30 (b) 30 (c) 30 (d) 30




66. Given that the drawn ball from U, is white, the probability
that head appeared on the coin is
17 11 15 12
@ -3 ) =5 © -3 (d)

23 23 23 23

Kg)iﬁu - dement Type Que
67. Con31derthe system ofequanonsa.r+b1. =1); cr+d1 0
wherea, b, c,d € {0, 1}
STATEMENT - 1 : The probability that the system of

1 : p =08
equations has a unique solution is g and

STATEMENT - 2 : The probability that the system of

equations has a solution is 1. [2008]

(a) STATEMENT - 1 is True, STATEMENT - 2 is True;
STATEMENT - 2 is a correct explanation for
STATEMENT - 1

(b) STATEMENT - 1 is True, STATEMENT - 2 is True:
STATEMENT - 2 is NOT a correct explaination for
STATEMENT - 1

(¢) STATEMENT -1 is True, STATEMENT - 2 is False

(d) STATEMENT - 1 is False, STATEMENT - 2 is True

68. LetH, H, ..., H be mutually exclusive and exhaustive

events with P(H) > 0,i= 1,2, ..., n. Let Ebe any other event

with 0< P(E)<1.

STATEMENT-1:

P(H |E)>P(E|H). P(H) fori=1,2

n

STATEMENT:2: »_P(H;)=1.
i=l

(a) Statement-1 is True, statement-2 is True; Statement-2
is a correct explanation for Statement- 1.

(b) Statement-1 is True, Statement-2 is True; Statement-2
is NOT a correct explanation for Statement-1

(c) Statement-1 is True, Statement-2 is False

Statement-1 is False, Statement-2 is True.

,...,n because

2007 -3 marks]

69. A pcrson goes to office either by car, scooter, bus or train,

i : ’ 13 1

the probability of which being 7277 and 7
respectively. Probability that he reaches office late, if he
e A 1

takes car, scooter, bus or train is '3’ and 5

respectively. Given that he reached office in time, then
what is the probability that he travelled by a car.

[2005 - 2 Marks]

70. A box contains 12 red and 6 white balls. Balls are drawn

from the box one at a time without replacement. Ifin 6 draws

there are at least 4 white balls, find the probability that

exactly one white is drawn in the next two draws. (binomial

coefficients can be left as such) [2004 - 4 Marks]

71. Aand B are two independent events. C is event in which
exactly one of 4 or B occurs. Prove that

P(C)= P(AUB)P(ANB) [2004 - 2 Marks]

-3
o

73.

74.

75.

76.

Vi

78.

.

30.

81.
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A istargeting to B, B and C are targeting to 4. Probability

£
i L
Bie2 3
respectively. If 4 is hit then find the probability that B hits
the target and C does not. [2003 - 2 Marks|
For a student to qualify, he must pass at least two out of
three exams. The probability that he will pass the 1¥ exam is
p. Ifhe fails in one of the exams then the probability of his

of hitting the target by 4, B and C are

passing in the nextexam is % otherwise it remains the same.,
Find the probability that he will qualify. [2003 - 2 Marks]
A box contains N coins, m of which are fair and the rest
are biased. The probability of getting a head when a fair
coin is tossed is 1/2, while it is 2/3 when a biased coin is
tossed. A coin is drawn from the box at random and is
tossed twice. The first time it shows head and the second
time it shows tail. What is the probability that the coin
drawn is fair? [2002 - 5 Marks]

An unbiased die, with faces numbered 1. 2, 3. 4, 5, 6, is
thrown n times and the list of n numbers showing up is
noted. What is the probability that, among the numbers 1,
2,3,4,5, 6, only three numbers appear in this list?

[2001 - 5 Marks]
An urn contains m white and n black balls. A ball is drawn
at random and is put back into the urn along with k
additional balls of the same colour as that of the ball drawn.
A ball is again drawn at random. What is the probability
that the ball drawn now is white? [2001 - 5 Marks]

A coin has probability p of showing head when tossed. Itis
tossed n times. Let p, denote the probability that no two
(or more) consecutive heads occur. Prove that p =1, p,
=1-p* andp,=(1-p). p, ,+p(1-p)p,  forall n>3.

[2000 - 5 Marks]
Eightplayers P, P,......... P, play a knock-out tournament.
It is known that wﬁenever the players P, and P, play. the
player P, will win if i <j. Assuming that the piayers are
paired at random in each round, what is the probability
that the player P, reaches the final? [1999 - 10 Marks]
Three players, 4, B and C, toss a coin cyclically in that
order (thatis 4, B, C, 4, B, C.A.B, ....) till a head shows. Let
p be the probability that the coin shows a head. Let . B
and y be, respectively, the probabilities that 4, B and C
gets the first head. Prove that § = (1 - p) a.. Determine o, 3
and y (in terms of p). {1998 - 8 Marks]

If p and g are chosen randomly from the set {1, 2, 3,4, 5, 6,

7, 8,9, 10}, with replacement, determine the probability

that the roots of the equation x“ + px + ¢ =0 are real.
[1997 - 5 Marks]

In how many ways three girls and nine boys can be seated
in two vans, each having numbered seats, 3 in the front
and 4 at the back? How many seating arrangements are
possible if 3 girls should sit together in a back row on
adjacent seats? Now, if all the seating arrangements are
equally likely, what is the probability of 3 girls sitting
together in a back row on adjacent seats? [1996 - 5 Marks]
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82.

83.

84.

85.

[

An unbiased coin 1s tossed. Ifthe result is a head, a pair of
unbiased dice is rolled and the number obtained by adding
the numbers on the two faces is noted. Ifthe result is a tail,
a card from a well shuffled pack of eleven cards numbered
2,3,4,.....12 is picked and the number on the card is noted.
What is the probability that the noted number is either 7
or 87 [1994 - 5 Marks]
A lot contains 50 defective and 50 non defective bulbs.
Two bulbs are drawn at random, one at a time, with
replacement. The events 4. B, C are defined as
A = (the first bulb is defective) [1992 - 6 Marks]
B = (the second bulb is non-defective)
C = (the two bulbs are both defective or both non defective)
Determine whether
(i) A, B, C are pairwise independent
(i) 4, B, Careindependent
In a test an examine either guesses or copies or knows the
answer to a multiple choice question with four choices.
The probability that he make a guess is 1/3 and the
probability that he copies the answer is 1/6. The probability
that his answer is correct given that he copied it, is /8.
Find the probability that he knew the answer to the question
given that he correctly answered it.  [1991 - 4 Marks]
A is a set containing n elements. 4 subset P of 4 is chosen
at random. The set A is reconstructed by replacing the
elements of P. A subset O of 4 is again chosen at random.
Find the probability that P and O have no common elements.
[1990 - 5 Marks]|
A box contains 2 fifty paise coins, 5 twenty five paise
coins and a certain fixed number N (= 2) of ten and five
paise coins. Five coins are taken out of the box at random.
Find the probability that the total value of these 5 coins is
less than one rupee and fifty paise.  [1988 - 3 Marks]
A lot contains 20 articles. The probability that the lot
contains exactly 2 defective articles is 0.4 and the probability
that the lot contains exactly 3 defective articles is 0.6.
Articles are drawn from the lot at random one by one
without replacement and are tested till all defective articles
are found. What is the probability that the testing
procedure ends at the twelth testing. [1986 - 5 Marks|

88.

89,

90.

91.

92.

93.

94.

Mathensatic

In a multiple-choice question there are four alternative
answers, of which one or more are correct. A candidate
will get marks in the question only if he ticks the correct
answers. The candidate decides to tick the answers at
random, if he is allowed upto three chances to answer the
questions, find the probability that he will get marks in
the questions. [1985 - 5 Marks]
In a certain city only two newspapers A and B are published,
it is known that 25% of the city population reads 4 and
20% reads B while 8% reads both A and B. It is also known
that 30% of those who read 4 but not B look into
advertisements and 40% of those who read B but not 4
look into advertisements while 50% of those who read
both 4 and B look into advertisements. What is the
percentage of the population that reads an advertisement?
[1984 - 4 Marks]
A, B, C are events such that [1983 - 2 Marks]
P(4)=03,P(B)=04,P(C)=0.8
P(4B)=0.08,P(4C)=0.28; P(ABC)=0.09
If P(Aw Bw(C)=0.75, then show that P(BC) lies in the

interval 0.23 < x <0.48

Cards are drawn one by one at random from a well -shuffled
full pack of 52 playing cards until 2 aces are obtained for
the first time. [f N is the number of cards required to be
drawn, then show that

PN = (n=1)(52—n)(51-n)
4 50x49x17x13

where 2 < <50

[1983 - 3 Marks]
A and B are two candidates seeking admission in IIT. The
probability that 4 is selected is 0.5 and the probability that
both 4 and B are selected is atmost 0.3. Is it possible that
the probability of B getting selected is 0.97 [1982 - 2 Marks]
An anti -aircraft gun can take a maximum of four shots at
an enemy plane moving away from it. The probabilities of
hitting the plane at the first, second, third and fourth shot
are (.4, 0.3,0.2 and 0.1 respectively. What is the probability
that the gun hits the plane ? [1981 - 2 Marks]
Balls are drawn one-by-one without replacement from a
box containing 2 black, 4 white and 3 red balls till all the
balls are drawn. Find the probability that the balls drawn
are in the order 2 black. 4 white and 3 red. [1978]

Topic-2: Random Variables, Probability Distribution,
Bernoulli Trails, Binomial Distribution, Poisson Distribution

Consider an experiment of tossing a coin repeatedly until
the outcomes of two consecutive tosses are same. If the

1
probability of a random toss resulting in head is —, then

3
the probability that the experiment stops with head is
[Ady. 2023]
ok 5 i i
@ 3 ® = © 35 @3

Three boys and two girls stand in a queue. The probability,
that the number of boys ahead of every girl is at least one
more than the number of girls ahead of her, is [Adv. 2014]

3

1 1 2 o
@gee® T 0Ny 2 @ S
The probability of India winning a test match against west
Indies is 1/2. Assuming independence from match to match
the probability that in a 5 match series India’s second win
occurs at third test is [19958]
@ 18 (b)) 1/4 () 112 d) 23
One hundred identical coins, each with probability, p, of
showing up heads are tossed once. If 0 < p < | and the
probabilitity of heads showing on 50 coins is equal to that
of heads showing on 51 coins, then the value of p is

[1988 - 2 Marks]|

(b) 497101
(d) s1/101.

@ 12
(c) 50/101




Probability

5. A box contains 24 identical balls of which 12 are white
and 12 are black. The balls are drawn at random from
the box one at a time with replacement. The probability
that a white ball is drawn for the 4th time on the 7th
draw is [1984 - 2 Marks]
(a) 5/64 (b) 27732 (c) 5/32 (d) 172

- o e T S T =
TN R g =
@ G R Em T 2 Lt et .,',__i.,.._'

6. Let X be arandom variable, and let P (X = x) denote the
probability that X takes the value x. Suppose that the
points (x, P(X=x)),x=0, 1, 2, 3, 4 lic on a fixed straight line
in the xy-plane, and P (X=x)=0for allx e R— {0.1, 2. 3. 4}.

=2 S

5
If the mean of X'is 37 and the variance of X'is «, then the

value of 24a is |Adv. 2024]

7.  The probability that a missile hits a target successfully is
0.75. In order to destroy the target completely, at least
three successful hits are required. Then the minimum
number of missiles that have to be fired so that the
probability of completely destroying the target is NOT
less than 0.95, is [Adv. 2020]
The minimum number of times a fair coin needs to be
tossed, so that the probability of getting at least two heads
isatleast 0.96, is

ey - s =

&%) 3 Numeric New Stem Based Questions

o

s R = Sy
9.  Let p; be the probability that a randomly chosen point has
imany friends, 1=0,1,2,3.4. Let X be a random variable
such that fori=0,1,2,3.4, the probability P(X = 1) = p,.
Then the value of 7TE(X) 1s [Ady. 2023}
10. Two distinct points are chosen randomly out of the points
AL, A,, ... Ay Let p be the probability that they are
friends. Then the value of 7 p is [Ady. 2023
I1. Two fair dice, each with faces numbered 1, 2, 3,4, 5and 6,
are rolled together and the sum of the numbers on the
faces is observed. This process is repeated till the sum is
either a prime number or a perfect square. Suppose the
sum turns out to be a perfect square before it turns out to

be a prime number. If p is the probability that this perfect
square is an odd number, then the value of 14p is

[Adv. 2020]

Z : F‘]_[[ i{t« tuhig‘: , : T

12. P(AUB)= P(AnB) if and only ifthe relation between
PlAYand P(B)1S:........onemeins [1985 - 2 Marks]

13. Four persons independently solve a certain problem

AT Then the
probability that the problem is solved correctly by at least
one of them is [Ady. 2013]

correctly with probabilitie

891
235 2
(@ T3¢ ® 35
= 253
© 35 @ 356

14. A faircoinis tossed repeatedly. Ifthe tail appears on first
four tosses, then the probability of the head appearing on
the fifth toss equals [1998 - 2 Marks]
(a 12
(c) 31/32

CE
PASSAGE-1

A fair die is tossed repeatedly until a six is obtained. Let X denote

(b) 132
(d) 15

the number of tosses required. [2009]
15. The probability that X'= 3 equals
25 25
@ 6 ® 3¢
© i q ] B0
AT @ 376
16. The probability that X'> 3 equals
125 25
(a) 216 (b) 36
5 25
© 3¢ @ ¢
17. The conditional probability that X> 6 given X> 3 equals
125 25
® 216 ® 36
5 25
() % (d) 36
PASSAGE-2

There are n urns, each of these contain n + 1 balls. The ith urn
contains i white balls and (n + 1 —7) red balls. Let &, be the event
of selecting ithurn, i =1, 2.3 .........., n and wthe event of getting

a white ball. [2006 - 5M, 2]
18. IfP(u)<i,wherei=1,2,3,.....,nthen lim P(w)=
n—ro
(@ 1 (b) 23
(c) 34 (d) 14
19, If P(u) = e, (a constant) then P(u /w)=
, 2 1
@ Q)
n d X
© n+l @ 2

R =2
20. Let P(u;) =—, if n is even and E denotes the event of
n

choosing even numbered urn, then the value of

P(w/E)is
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n+2 n+2 22. Suppose the probability for A to win a game against B is

(2) m+1 (b) 2(n+1) 0.4. If 4 has an option of playing either a “best of 3 games”
n 1 or a “best of 5 games™ match against B, which option should

© n+1 @ n+l be choose so that the probability of his winning the match
- is higher? (No game ends in adraw).  [1989 -5 Marks]

23. A man takes a step forward with probability 0.4 and

backwards with probability 0.6 Find the probability that at
the end of eleven steps he is one step away from the
starting point. [1987 - 3 Marks]

21. Numbers are selected at random, one at a time, from the
two-digit numbers 00, 01, 02....., 99 with replacement. An
event E occurs if only if the product of the two digits of a
selected number is 18. If four numbers are selected. find
probability that the event E occurs at least 3 times.

(1993 - 5 Marks]

? Answer Key

Topic-1 : Multiplication Theorem on Probability, Independent Events,
Conditional Probability, Baye’s Theorem

£ © 2 @® 3. () TR O S R R TR 9. (c) 10. (c)
1 @ 12.. 13 (@© 14. @ 15 (@ 16. (@ 17. (0 18 (@) 19 (8 20. (b)
2.d) 22. (¢ 23. () 24 (@ 25 (d) 26. (1) 27. () 28.  (6) 29. (7625) 30.(24.50)31.

(050) 32. (42) 33. —; 34. % 35. i—i 36.%SP é% 37. % 38. (False) 39.(Falsc)40.
(b,d) 41. (a,b) 42. (ab) 43. (b,d) 44. (a,d) 45. (bc) 46. (b) 47. (d) 48.  (b) 49.(a,d) 50.
(@51. (c,d) 52. (ad) 53. (ac) 54(bcd) 55 (c) 56. (c) 57. (a) 58. (c) 59.(ab) 60.

(cd 61. (b) 62. () 63. (a) 64. (d) 65 (b) 66. (d) 67. (b) 68. (d

Topic-2 : Rundom Variables, Probability Distribution, Bernoulii Trails,
Binomial Distribution, Poisson Distribution

L ® 2 @ 3. (b) TR Sl TR 9. (24.00)10. (0.50)
1. (75 12. [P(AnB)] 3. @ 14. @ 15 @ 16 (o) 17. (@ 18. () 19. @
20. (b)




Hints & Solutions

Topic-1: Multiplication Theorem on Probability,
f?] Independent events, Conditional Probability,
E:] Baye's Theorem

1. (c) Let

E, — Knows the answer

E, — Guesses the answer

F — Answer will correct

LetP (E))=kthenP (E,)=1-k

(2,10)

[

Given that P (FE,)= P ==

1 (2/2,0)

and P (F/E,)=1 (2, -10)

P(F/E,).P(E,) X
P(F/E,).P(E,)+P(F/E, ).P(E,)

- P(Ey/F) =

1 Total number of ways to select three points
(1 —-fc)[-z) S=12¢, =220

] 2
= For favourable events
(1 —A—}( 1 ]_}_ k(1) 6 Selecting 3 points in which 2 points are either x = | or
2 x = 2 but distance between then is even.

Case 1; Triangles with base 2=3 % 7+ 5 x 5 =46
3_3k) = F ok = O Tk - 35 Case 2: Triangles with base4=1 %7+ 3 x 5=22
=3~ )_54'5‘;’3_?:9 e Case 3: Triangles with base 6 =1 x §
2. (b Given that ~p(p)=d6t22+5 73
—_— . £ x v 9
X:J(x,y]sZXZ:——+‘—<land}" <5X[ — r
| 8 20 3R | 3R 3R | IR
3 @ 5
2B 2B | 2 2
e | | (28] Bl 28]
e ?+ 20 =t Box-1 Box-2 Box-3 Box-4
and vi=iy i) CaseI 4 Balls 2Balls 2Balls 2Balls
Solving equation (i) and (ii) we get Case Il 3 Balls 3Balls 2Balls 2Balls
S N\
x=2 and y=i\/ﬁ JRIB 2BRIR 2R 1B 2B IR
The points inside region 4C,[3 Red 1 Blue 2 Red 2 Blue] + case Il

x= {(1,1),(1,0), (1,—1), (1,2), (1,-2) 2, 1), (2, 2), 2, 3),
(2,0),(2,-1)(2,-2),(2,-3)}.


H2O TECH LABS
Rectangle

H2O TECH LABS
Typewritten text
Hints & Solutions


Probability
s 3
g 4C1[3C3. 2C1 = 3C2 ‘ECZ}( 3C12C1) =+

‘o *cla+ glo, ﬂ 361261]2

=4(5)(6)° +6(3 x 2+3)? (6)2=4320+ 17496
=21816 (option a)

F
p(ﬁ)= P(E;) x P(E]

F F F
P(E;) x P(E_]) +P(E,) x P[E_z]

B267

1

- 10 .0

1 oo LS

10 (n+5)n+4)

11(n*+ 9n +20) = 6(n*+ 9n + 80)
=5n+45n-260=0 =n=4

4. @ E=1{1,2,3)
S,={1,2} §,=1{2,3} 8 =113}
E,=E -§={3} =E-5=11} E=E-5=1{2)
F,=1{1,2,3,4) F_7= {1,2,3,4) =11, 3,4}
=112} {1,3} {1.4} {23}, {2,4) 3.4}  5=1{1,2} {1,3} {1,4} {2,3}, (2.4} (3,4}  §,={1,3} {1,4} (3,4}

e

G,={1,2,3,4,5} 12.3,4, 5}

1.2}

- P(S[ -’"‘I[E] = E3)) ol P(A],Z)
- P(E=E;)  P(4)

P(A) = P(4 3)+ P(4 3)+ P(4; 3)
t i T
IflL2 If 1.3 2.3
chosen chosen  chosen

at start at start at start

1x3q I
x
i S 5

£

1
P(A1,2}=§x

L ] L J
1 is definitely 1, 2 chosen
chosen from /> from G5

{1,2,3,4,5) £2,3,4,5)

| | ol

11,2,3,4,5} {2,3,4,5}

\2 3} {2, 3} 13}

E;—E2U53HE|- 1 2 3}

2
P(Al‘3)=%>< 1X Cl o l

3 G 5 s

L ] L J

1 is definitely 1, 2 chosen
chosen from F;  from Go

12 1
—_— K= —=—
37310 45
Ll st - Y g 1
P4y 3)=73 i ic i 5
2 2 2
If 1 is not chosen If 1 is chosen
 from P> from F .
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5.

_1[L+LJ_£
3l12 "20) 45

(4) = 2]
60 45 45 12

P(A1.2):l

P(4) 5

2
(b) Probability of getting head on coin C,=PH)= 3

1
Probability of getting head on coin C, = P(H) = 3

For the coin C,

No.of Heads(a) | 0 [ 1 | 2

Probability % g g
For the coin C,.

No.of Heads(B) (0 | 1 |2

3 41411

Probability olols

For real and equal roots of the given polynomial
-4B=0=o?=4p
(ﬂ B)=(0.0),(2, 1)

1
So, probability i +.9_ 5™ %

(b) We know the total number of ways of dividing n
identical things among r persons = ™™IC_,
Total number of non negative solutions of x + y + z = 10 are
=12C,=66
If z is even then there can be following cases arise:
z=0 = No. of ways of solving x + y = 10 = I,
z=2 = No. of ways of solving x + y=8 = 9C;
z=4 = No. of ways of solving x + y=6 = C,
z=6 = No. of ways of solving x + y=4 = 5C,
z=8 = No. of ways of solving x + y=2 = 3C,
z=10 = No. of ways of solving x + y=0 = 1
Total ways whenziseven=11+9+7+5+3+1=36

Required probabili s
equired probability = 66 11

7

(¢) GivenP(T;)= 100’ ™= 100 Y@= 100

(D) (D)
Let PLﬁJ =P, then PLi—J = 10P

By total probability,

9.

(D) D
= P - —_—
P(D) = P(T)) LTIJ 5 p(Tz)P{Tz]

L

Sl = P
=100 100 " 1007
et
5% e
(D) 10 (D 1
pi—_10 s O
(1) =30 ™ \1,) =%
(bY -~ b %0 Dl . 1 39
= e aT e
(D)
P| — |P(T
P(Tz] LTQJ (2}
D/~ (D) D
P{ — [P(T, )+ P| — | P(T
(7 (T)+P( - JP(Ty)
80 39
o100 4n-) %6 T8
20 30 80 39 18 93
10040 100 < 20

(@) Dy can show a number appearing on one of
Dy, D, and D; in the following cases.
Case I: D, shows a number which is shown by exactly one
ofDl, D, and D;.

D, shows a number in 5C1 ways.
One out of Dy, D, and Dj can be selected in 3C, ways.

[The selected die shows the same number as on D in one
way and rest two dice show the different number in 5 ways
each.]

. Number of ways

=6C, %3¢, x1x5x5=450

Case II : D, shows a number which is shown by exactly
two of Dy, D, and D,.

Number of ways

=6C, x3C, x 1 x1 x5=90

Case 111 : D, shows a number which is shown by all three
dice D, D, and D;.

Number of ways

=80 x3C. X1 X1 x1=¢

~. Total number of favourable ways = 450 + 90 + 6 = 544
Total ways =6 %6 x 6 x 6

546 91

. Required Probability = Ex6bE 316

(c) From the tree diagram.




Probability

Origin
b A
G R
?‘/\/4 /\ (Station A)
G R G 3
'?/4/\[/‘; 1/'1/\‘/4 Wﬁ 57\’/2 (Station B)
G R G RG RG R

P (original signal is green / signal received at B is green)

i P(GGG)+ P(GRG)

* P(GGG)+ P(GRG)+ P(RGG)+ P(RRG)
403 ¥
—X—X—F—X—X—

= 54 45 4 4

£ T 34 4 11 -laiho vl

X=X —F =R X - R —K—F—X—X—

$7474 54 45 4 4 5 4 4
410

a3 160 . 40 ° 4D

"4 10 1 6 40+6 46 23

+
5716/.5 16

10. (¢) Given 0"+ 0? + @” =0. Ifis a complex cube root
of unity then,
Sum of consecutive power m is zero

m}m +m3m+| +m3m+2 -0

where m, is integer.
7y, 15, r; are the numbers obtained on die, these can take
any value from | to 6.
. m can take values 1 or 2 for 7y, values 0 or 1 for )
and values 0 or 1 for 7,
Number of ways of selecting |, Ty Iy
=€ x2C x 3Gy x 34,
Also the total number of ways of getting Ty, ry, F3 00
die=6x6x6

2 2 2
Gx G X6 X3 2
“- Required probability= —1 iy 1 < e

6x6x6 9
11. (d) Given that A and B to be independent events
n(ANB) n(4) n(B)

P(A~ B)=P(A)P(B) = a(S) = n(S) X H(S]

AnB
MANE) . T = n(4nB)=
10 10 10
= n (4N B) has to be integer, we have 5 =5 or 10
n(B)=5or10

= y

12| L

8269
12. (¢) Giventhat E, F, G are pairwise independent events.
P((Ef ﬁF"} ﬁG)

=PE‘NF/G)= P(G)

P((EuF)fﬁG) P(G)-P((EUF)NG)
T R P(G)

_PO)-P(EnG)U(F nG)
P(G)

_ P(G)-P(ENG)-P(F nG)+P(EAF AG)
P(G)

_P(6)- P(E)- P(G)~ P(F)- P(G)+0
P(G)

_ P(G)- P(E)~ P(G)- P(F)- P(G) +0
P(G)

[+ P(ENFNG)=0]

b P(G)[1- P(E)- P(F)]
P(G)

=P(E°)-P(F).
13. (¢) Let E= The Indian man is seated adjacent to his wife.”
F' = Each American man is seated adjacent to his wife,
5 couples can be arranged in a circle in 4! ways. But
husband and wife can interchange their places in 2! ways.
Number of ways when all men are seated adjacent to
their wives n (E N F)=4! x (21)
All 10 persons can be seated in a circle in 9! ways.
n(s)=9!
4 American couples and q Indian husband and wife can be
arranged in a circle in 5! ways. But husband and wife can
interchange their places in 2 ! ways.
So the number of ways in which each American man is
seated adjacent to his wife = n(F).

=51x(2nt
Then P(E/F)=L2EOQF)
P(F)

5
So p(g/F)Wx@Y) /9! 2
S!Ix@2n*y/9r 5

14. (a) Probability of getting 1 in single throw of a dice is

1 5
= ‘6 and prob. of not getting 1 is g = -g

P (getting 1 in even no. of chances)
=qp + q99p + q9qqqp + ...

—




270
3 5 The dice is rolled four times and each times results
5 1S 1 (5 1 independent
oot L) Bt i L BV are independent.
6 6 \6)/ 6 \6) 6 4
Required probability = [E] £
_5 1 _i }E_i equired probability = 3 TR
36| 25| 36 11 11 20. (b) Indiawill play 4 matches. So, get maximum 8 pts. P (at
36 least 7 pts) = P (7pts) + P (8 pts) = P(3 wins, 1 draw) + P (4
15. (d) The minimum of two numbers will be less than 4 will w:ns) 3 i i
be occurs when at least one of the numbers is less than 4. =7C3(0.5)" x0.05 +7C4 (0.50)" = 0-0_250 +0.0625=0.0875
P (at least one no. is < 4), Ak o riun;‘blc; of ways. of T";I.?Ct g
g s : coupons out o coupons = 15
L+ (ut fhe oo wEme 2 ) Total number of ways of selecting 7 coupons from 1 to 9
_1-3x3 1_3_1_1_4,5 numbered coupons = 97
6 5 7 5 Total number of ways of selecting 7 coupons from 1 to 8
16. (a) N(s)= 100 x 100 BUACIcd SNpoR 87. e
71=7,72 =49, 73 =343,74 =2401, 75 = 16807 . Number ¢ favourable cases =9’ — 8
7% (where £ €N), has unit’s digitis 7or9 or 3 or 1. g7 _g7
Form, ne N, 7™+ 7" is divisible by 5 when the units Required probability = 7
placesare(l 9Yor(3,7). 15
m and n may be selected as follows R B
m n ways 2. () P(A/B)= (A0B) PAVB) 1-P(AUB)
For(1,9) 4r 4r+2  25%25 P(B) P(B) P(B)
For(9,1) 4r+2 4r 25%25 2. s ona e
For(3,7) 4r+3 4r+1 25x25 B n=dpridmast
For(7,3) 4r+1 4r+3 25x25 P (atleast once) = P(X 2 1)=1- P(X=0)
e =1-3C,(0.4)° (0.6)°=1-0.216=0.784
-, Required probability = il 24. (a) Wehave, P(4UB)=P(4)+P(B)-P(4Nn B)
100x100 4 =0.25+0.50-0.14=0.61
17. (¢) Total number of triangle = °C;. P(A'NnB)=P((AUB))=1-P(AUB)
Equilateral triangles are A ACE and ABDF. =1-0.61=0.39
E 25. (d) Theevents x and y can happen simultaneously e.g., (4, 5)
. x and y are not mutually exclusive.
# e Also x and y independent to each other.
A 26. (11)ATQ,NBalls=3W+6G+(N-9)B
Srvimbucnmdeg o o P(W, NG, NBj) = —
equired probability '5C3 2010 5N
8 N 2
18. (a) Wehave P[An (BuU C)]=P[(AN B)U(An O)] S e
=P(ANB)+PANC)-PANBAC) : “1' N=2" 5N
=P(4) P(B)+P(4) P(C)-P(4) P(B) PC) Pl hddiei
=P(A)[P(B)+P(C)~P(BN O)]=PA) PBUC) = N=1leoe37
8, is true. Given 2
PN BN C)=PU)PB) PC)=PA)P(BENC) aace e i
§, is also true.
p (not less than 2 and not greater than 5) P(W; N G,) 9
4 2
=p@.3,4,5=7=3 2
:}-&.__._-_—ﬁ :N—_1.=£=>N=11
-6 eS8 5 0
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27.

28.

29,

(31) Number of five digit numbers divisible by 3

i [ J .Ji=4
e e 3
1.2,2,2
=——= 0= ﬁ=12
e fixedd Q
1,4,2,2

|4
= ﬁfed‘*’ E=4 s Total =38
42,22
=== 0= EH_Q=6
2,2.4,4 B 2
— = M _4=12
——  fixed |2
1,2.4.4

220 10— l—-'3- 1
"7 fixed I3
e 3
10> ==3.Total=7
4
i fixed @
of oy 13
105 ==3
=i fixed E J
38-7
Lp=——-38p=31
p 38 P

(6) Let PE))=x; PE)) =y, AEy) =z

Plonly E1) =P (E; n Ean 23}=x{1 -1 -2)=a
Plonly E})=P(Ei1 N Eyn E3)=(1-x)y(1-2)=
Plonly E;) = P E1n E2 ~ E)=(1-x)(1-y)z=y

Pnone)=P(E1n E2 0 E3)=(1-x)(1-y)(1-2)=p.

Now given (e -2B)p=af = x=2y

and (B-3r)p=2pr > y=3z .x=6z

Pl 'El) . £ <

PE;) =z

(76.25) Since p, = probability that maximum of chosen
numbers is at least 81
P, = |1 —probability that maximum of chosen number is
less than or equal to 80

Hence

ey 80x80x80 - _14_
Pr=""100x100x100 125
_ 6L
Gl

625p; _625 61 305 _ 76.25
4 4 125 4
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30. (24.50) Since p, = probability that minimum of chosen
numbers is at most 40
= 1 probability that minimum of chosen numbers is
greater than or equal to 41
60x60x60 _ﬂ_ﬁ}_
100x100x 100 125 125
12 1
135 s 0
4 4 125
31. (0.50)
Total number of 3 x 3 matrices with 0 or 1 = 2% =512
E, contains those matrices in which sum of entries is 7.
It will be contains 7 one's and 2 zeroe's.
n(E,) =2C, =36
E, N E, contains those matrices in which 7 ones, 2 zeroes
and its det is zero.
Det(A) = 0. This can be occurs when two rows/columns
are identical.
e.g.
DGt 1 0 0 e 0
1 1T 1 orlt 1 dlorfx 1 i
1 1 I 1 1 1 1 1
H‘-Ei N E2}=3C1 x 3Cl x2=18
P(E,/ Ey)= P(E NE,) " 18/512 :l=0‘50
P(E;) 36/512 2
32. (422) Letn(A)=a,n(B)=b,n(A N B)=c
L =bh<a

Also given that A and B are independent events
P(A m B)=P(A) P(B)

n(AnB) n(A) n(B)
= n® " na®) " @)
€ _a b "

= 6—6X6=>ab—6c

Ifa=6thenb=c=5,4,3,2,1 (. b<a)

There is only one way to select all 6 elements of set A.
Number of ways of selecting 5, 4, 3, 2 or 1 elements in B
and A N B are

5C5+°C,+9C,+9C,+9C, =262 =62

6¢c
Ifa=5thenb = 5o which is not possible because if

c=S5thenb=6, whileb<a,

Ifa=4thenb= '(12 = —23 , which is possible because if
c=2thenb=3
2 elements in A N B can be selected in °C, ways.
2 additional elements in A can be selected in 4C, ways.
1 additional element in B can be selected in 2C] ways.
. No.of waysfora=4,b=3,¢c=2are
%C, x%C, x2C,=15x 6 x2=180
If a=3thenb=2c = ¢=1,b=2
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33.

34.

35.

36.

which can be done in °C, x °C, +4C,= 6 x 5 x 6= 180 ways.
If a=2 then b= 3¢ which is not possible
Total number of required ways
=62+ 180+ 180=422.
PA)=1-PA)=1-03=07
P (A BY)=P(4) - P(4 N B)
= PUANB9)Y=0.7-05=0.2
Now, P[B (4 U B%)]=P[(BA)U (B BY)]=P(A4NB)

‘ 2 P[BN(AUB)]
2. P[B/ (A~ B9) ———P(_AuBC)
P(ANB)

~ P(4)+ P(B°)— P(AnB°)

o 0.2 02 1
T 07+1-04-05 08 4
GivenP (4w B)=0.8and P(4)=023
Wehave P(AW B)=P(4A)+ P(B)-P(4n B)
= PAVUB)=P(4)+P(B)—P(4) P(B)
[** A4 and B are independent events]
= 0.8=03+P(B)-03P(B)
= 05=07P(B) = P(B)=5/7

38.
At L6 5 6 10 I%
aseL:P[Ry/(Re Rp)] =15™71°70 1100 110
Casell: P[R,/ e T
mseIl:PIR, /Ry Bp)l = 16" 1110 1100 110 w5
Caselll: P[R,/(B,, R vyl
aselll: P[R,/(B,,Rp)] = 10 1110 550
CRIE IV PR,/ (BB > it i A o B
ase R4/ B Bp) = 161170 ~ 1100 550

: = 18 56 84

The required probability 110 110 ' 550 © 530

_20+90+56+84 320 32
3 550 550 55

1+3 _2
LetP(E)—"—p P(EzJ_ P(EJ)_ &

Given E|, E, and E; are three mutually exclusive events
P(E)+P(EY+P(E) < 1
1+3,u_|_1—‘19+1-2pSl

3 4 2
= 4+12p+3-3p+6-12p <12
= 3p2l=p 2113 ... (i)

Now, 0 <

a0
3

= 0<1+3p<3 = -

IA
-]
IA

W |

... (i)

W | =

37,

40.

Mathematics

1-
Ando < —2<i
4
= 0S1-p<4 = -3<$psS1 .G
1-2 1 1
And 0% 2‘”31 = —>Spss .. (V)
From (i), (ii), (iii) and (iv), we get
= *—
*— & .
I ) T I ] 1 T T 1
—©0 3 ) h noh oK1 w

1

= e e

i
Let F = maximum number out of two < 10,
E = minimum number out of two = 5
n(s) =100 C,, n(F)=10C, =45
and EnF={(5,6),(5,7),(58),(5,9), (5, 10)}

n(EnF)=5

P(ENF) 5/100C, 1
PER="p(F) ~45/100C, 9
(False) P (4° U BY) = P(4°) + P (B°) - P (4 ~ B)
=P (4 + P (B)— P (4°) P (B°)
[ 4 and B are independent events]

=02+03-02%x03=0.5-0.06=044 # 0.5
The statement is false.
(False) Total number of arranging all letters of word

8!
ASSASSIN o 840

]
I, N can be arranged in %= 12 ways
—A—A-1I- N - Creating 5 places for 4 S.

41
No two S’s occur together in = ¢y o 60 ways

60
Req. prob. —% 1" Statement is False,
(b,d) | R-5| |R=3| |R-5
@=3! |g_5| |G-3
B, B, B;
- P(B, B s =
P(G/B —iPGEB —EP B 2d
( ]}_ 10° ( 2)_ 8’ (Gl 3)_ g
4 3
(@) P(By;nG)=P(By)P(G/By)= — ]0 3 E

(a ) is not true

3
(b) P(G/By=¢
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41.

41,
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(b) is true () - PXN Y)=PX)PY)
. = X and Y are independent events.
(c) ~ P(By/G) .+ (b) is true.
B P(G/B;)P(B;) But (c) is not true.
~ P(G/B,)P(B))+P(G/B,)P(B;)+P(G/By)P(B;) 1
gxi - . (d) is not true.
3 810 1 80 ; 1 :
SRS o r e aR g 15 .15 12
S S e S e M L 43. (b, d) Given that P(X;) = 5, P(Xy) = 7, P(Xy)= 7
1010 8710 8710 100 8080 ’ S E T :
12 400 60 4 P(X) = P(at least 2 engines are ﬁmctlomng)
80 60+75+60 195 13 =P(X1ﬁX2ﬁX§)+P(xlﬁng‘-X3J
~. (c) is not true.
(d) P(G)=P(G/B,)P(B,)+P(G/B,)P(B,)+P(G/B;)P(B;) +P(X$ N Xy N X3)+P(X; A Xy N X3)
i3 0 Bved 3 4
_E _1'-6 8 ﬁ 8 E =lxlx§+lx§xl+lxlxl+l lx_]_'zl
60+75+60 195 39 2442442442444
400 400 ~ 80 P(X{ nX) PXX{nX;nX
@ e @ PXE/X)= ‘E}(X) ) 2% e 3)
I 1 2
(a,b) Given thatP(X) = —, P(X/Y) = 5, P(Y/X)= 5 lxixz
2 4 i3 Zac4ce.
Wehave PX N Y)=P (Y X)P(X)= —x—=— 1 8
5 3715 4
.. (c) is not true.
.. (a) is not true.
2 (b) P [Exactly two engines are functioning /X]
Lbin o= T o P[(Exactl ' functioning) A X
And P(Y) = P(XfY) 1 15 < [( xactytwoengmesare omng)ﬁ ]
2 P(X)
< (a) is true. _ P(Xf nXa " X3)+ P(Xy n XS A X3)+P(X; A X5 N XS)
- PX'nY) PY)-P(XnY) P(X)
P{X"rYJ= P{&r) i P[Y)
Tl —%cqe <F 1 3
1 T S i W e
=1-PX/Y)= > # 1 -
.. (b) is true. -
4 2 3 - (b) is true.
VD=3 5 15 & e DERE)
.. (d) in not true. 4 P(X3)
(a,b)
ol o L V6 | o0 1 _ P(X; "X, nX3)+PXE A X, N X3)+ P(Xy A X, AXS)
P(Y) 2 P(Y) 3 & P(X,)
P(XNY)
Similarly, P(V/X)= ———— Ll bplgialn 1o0ud
Y; P(X) L2x4x4+2x4x4+2x4x4=_5_
- T :
1 =
= =S PX)==
3 B(X) (%) 2 4
el 2. (c) is not true.
(a) PXu H)=PX) +PY)- P(XHP)*E 5%, 3 P(XnX;)

.. (a) is true,

@ P(X/X )= )
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P(X1nXy nX3)+P(X A X§ 0 X3 )+ P(X; 0 Xy 0 X5) = P.C(1-m)+ _2 .
< ; — pm(l—c]+cm(l—p}—g (1)
¥ P(X
(%) P(Passing atleast in two subject) = 0.5
I B T ERC T 1
:EXZXZ+EXZXZ+EXEXZ=1 = Pm(1-c)+Pc(1-m)+cm(1-P)+Pc =5
1 16
2 = pcm =l—£=l[From(ii)
2510
. (d) is true. . .
44. (a,d) Given that E and F are independent events ﬁO(C}(l)S t(ru)e d Gii) .
m (i), (ii) and (iii), we ge
. P(EAF) =P(E). P(F) ) s

45.

P(exactly one) = P(EF)+P(EF) = %
::,P(E)P(f)+P(E}P(F)=%
=PE)(1-P(F)+(1-P(E)P(F)= %
:p(E)_p(E)P(F)+P(F)—P(E)P(F)=':]2_;

11
= P(E)+P (F)-2P(E). P(F)= 5 i)

s e 2
P(none ofthem)= P(ENF) =

= = 2
5 = P(E) P(F) = E

2
= [1-PE] [l -PE]= 5

2
= 1-P(E)~P(F) + P(E) P(F) = 5=

Adding equation (ii) and (iii) we get

(i)

13 12
1-P(E)P(F)= 25 Or P(E) P (F) = 25

Using the result in equation (ii) we get

..(iv)

35
P (E)+P(F)= 25 (V)
Solving (iv) and (v) we get

3 4 4 3
P(E)= 5 and P(F)= 5 orP(E)= 5 andP(F) = 7

2. (a) and (d) are the correct options.
(b,c) P (Passing atleast in one subject)

=P(PUCUM)=1-P(PUCUM)=0.75

= P(P).P(C).T) =1-075 =025 =

= (1-m)(1-P)(1-C) = -6

P(Passing exactly in two subjects) = 0.4
::P(PnCmH)+P(PnEnM)+P(Fm CAM)=

| bo

46.

47.

48.

AR
ESEEE o

(b) The no. of ways of placing 3 black balls without any
restrition = '9C,. Now the no. of ways in which no two
black balls put together is equal to the no of ways of
choosing 3 places marked (-) out of eight places.
~-W-W-W-W-W-W-W-

This can be done is 3C; ways.

. e G _BxTx6 _ 1
. Required probability = {5~ =————=

. (b) is true.

C, 10x9x8 15

.. (b) is the correct option,

(d) Given : P(E)< P(F) and P(ENF)>0. It conclude

that doesn’t necessarily mean that E is the subset of F.
The choices (a), (b), (¢) do not true in general.

Hence (d) is the right option.

(b) The probability that only two tests are needed

= P (First machine tested is faulty) + P the second machine

tested is faulty given the first machine tested is

1
faulty) = Z *‘3-—6
(a, d) We have,
= P(ENF) P(ENF)
(a) P(EIF)+P (E/F)= +
e 1 e

_PENR)+PENF)_PF) _,
2 P(F) BB

(+(EnF)U(EnF)=F)

.. (a) is true.

Also

(b) P(EIF)+P (E/F) =P§;}F}'+P(;‘;;f)
_P(EnF) PENF)

P(F) 1-P(F)
(b) does not true, Similarly we can show that (¢} does
not true.

G P(E/F)+P(E/1?)=‘D[j(;;?)fg;;?]
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50.

51.

52.

53.

_ PEnF)+P[EnF) P(F)
5 P(F) “PF)

.~ (d) is true.
(a) P (2 whiteand 1 black)
=P (W, W, B; or W, B, W; or B, W, W)
=P (W, WyBy)+ P (W, B, W;)+ P (B, Wy Wy)
=P (W) A(W,) P (B3) + P (W) P(B,) P (W)
+P(B)) P(Wy) P(W3)
[~ Each are independent event]

e a0,
444 444 444 32 32
(c,d) P(4UB)'=1-P(4UB)
=1-P(4)-P(B)+ P(4) P(B)
=P(4) P (B) - (c) s true.
Also P(4 U B)=P(4)+ P(B)— P (4) P(B)
= P(4nB)=P(4)P(B)

P(AnB) 2N P(A) P(B) )2

P (A/B)= P(A
L P(B) P(B) (4)
- (d) is true.
(a,d) Let P(E)y=pand P(F)=gq
> E and F are independent events
P(ENF)= P(E)P(F)
1 -
= Pq (D)

E =
Also ENF)=P(EUF)=1-PEUF)
=% %= 1-[P(E)+P(F)=P(E)P(F)]

1

7 i
=pre—pq = 5 =~ prg=— .. (11)

12
Solving (i) and (i1) we get

|
either p:% and g:% or p=—1— and q=3

{a) and (d) are the correct options.
(a,0)
(a) WeknowthatP(4uUB) <1
P(A)+PB)-P(AnB) =1
= PANnB=PA)+P(B)-1

P(AnB) _ P(4)+P(B)-1

PB) PGB ) >0
= P(A4/B) Zw
P(B)

~.(a)is correct statement.
(b) We know that

P(A~B)=P(A)-P(ANB)
(b) is incorrect statement.

54.

55.

56.

57.

58.

(c) P(4UB)=P(A)+P(B)-P(ANB)
= 1-P(A)+1-P(B)- P(4)P(B)
[ - A & B are independent events]
= 2- P(4)- P(B)-[1- P(A)][1- P(B)]
= 2- P(A)- P(B)-1+ P(A4) + P(B)— P(4) P(B)]

= 1-P(4)P(B) .. (c) is the correct statement,
(d) P(AuB)=P(4)+P (B)[ Aand B are disjoint]
(d) is the incorrect statement.

(b,c,d) Given that E and F are independent event
s~ PEnF=P(E).P(F) ..(1)
Now, P(E N F¥)=P(E)-P(En F)
=P (E)- P(E) P(F) [Using (1]
=P(E)[1 - P(P) = P(E) P(F)

. E and F*© are independent. So, (b) in true.
Again P(EANFE)=P(EUFF=1-P(EJUF)
=1-P(E)—-P(FH+P(EN P
=1-P(E)-P(F)+ P(E)P(F)
={(1-F(BE)(1=F(E)=P(E) P(F)

. E° and F* are independent. So, (c) is also true.
Also P (E/ F) + P (E°/F)

_P(EH  REDF) _ PEPE)+PE)PF)
PF) AP P(F)

_P(A)(PE)+P(EY))
A(F)
(¢) Given:P(AuUB)=06;P(ANB)=02
P(A)+P(B)=1-P(4)+1-P(B)
=2—-(P(A)+P(B)=2- [P(AUB)+P(An B)].
=2-[0.6+02]=2-08=1.2
(¢) Let 4, B, C be the events that the student passings

test I, TI, III respectively.
P{(ANB)UANC)=P(ANB)+P(ANC)-P(ANBNC)

= 1. So, (d) is also true.

1
=PAOPB+PA)P(O-PAOPB)PO)= 7

g as=toNn
which holds forp =1 and ¢ = 0.
(a) Total number of arrangements of seating of 5 students
=51=120
No. of dearrangements of 8,, S;, 8, and S, not get peviously
seats

= ptpg=1=p(l+g)=1

9 3
.. Required probability = 120 40
(¢) Total number of arrangement of seating of 5 students
=51=120
Favourable cases :
= {(Sl 83 SS Sz 84), (Sl S4 Sz SS S;}, (S;;_ S4 S] S3 Ss}
(S;85855154),(8,548;858;),(835;S4 S, S5,
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59.

60.

61.

62.

(53555, 848,), (53555, 5, 5,).(S3 S, S5 5, S,),
(345,855, 5,). (545, 8583 5)).(8, S, 53 85 S,),
(858,848, 5,), (55535, 5,5, }
. Favourable cases = 14

.. Required probability = 112 0 61)
(a,b) Let E; = box I is selected
E, = box I is selected
F = ball drawn is red

P(F | E,).P(E,)
PEJF)= P(F | E).P(E|)+P(F/E,).P(E,)

n 1
3 o
ny+ng 2 |
Sl n =
L =% ooyl 3
m+ny 2 nytmy 2
"
or ___?ﬁfu__:l
n n
L L R
nl+n2 H3+n4

On putting the values of the options we observed that ( a)
and (b) are the correct options.
(c,d) E, = Red ball is selected from box I
E, = Black ball is selected from box 1
F = Second red ball is drawn from box I
P(F) = P(Ey) P(FIE,) + P(E,) PFIE,)

= m . n - 1 2 Ny m

n+my  np+ny -l

X
mothy o +ns -1

On putting the value of the options, we observed that (c)

and (d) have the correct values.

() x; +x, + x; will be odd. If two of them are even and

one is odd or all three are odd,

E; and O; denotes the even and odd number resp. from ith

box.

. Required probability

=P (E|E,03) + P(E|04E;) + P(O,E,E;) + P(0,0,0,)
124133223234

= —X—X—+—XZX=4— C
35?35735?35?
8+9+12+24 _ 33

X 105 105

(c) Let II,IE,J:3 are in AP = 2x, = Xptx;
* LHS is even, that means X, & x; can be both even or

both odd.

Required probability = P(E, E;) + P (0, 03)

= ICI X 3C1+ 2CI X
2= 'G

go
" 3x5x7 105

For (Sol. 63—64) : B, [3R B, [3R B; |4R

63.

64.

P(E, /

3w

1w 2W

2B 4B 5B

(a) Probability that all three balls are of same colour
=P (RRR)+P(WWW)+P (BBB)

=—X=x— FeM Y X —x— = ——
12 69 0206 9 12
(d LetE,, E,, E; be the events to select bag B,, B, and B,
respectweiy

Let F be the event of getting one white and one red ball.

Then by baye’s theorem,

P(F/E,)P(E,)
P(F/E|)P(E,) + P(F/ E,) P(E,) + P(F/ E;)P(E;)

hj=

1 2x3

ey ..55

1{1x3 2x3 " 2%4) 181
_,—_+—\_
31 %e

9C2 12C2

For (Sol. 65-66) :

65.

66.

67.

1 ball

H—u, BW,2W): u, (1W)
2 balls

T— u,, (3W, 2W) (U, (IW)

®) PW)=PHAW)+P(T N W)

=P(H)P(W/H)+P(T)P (W/T)
1(3 2 1} 1
== I+ —=x—r+—
2105 59
2 2
) CZ x1+ Cz Xl C]- C] 2
Sc 2@y 3 ‘Gl 3
181(3112)41123
==k e e R e L e s T
2 10 2 (10 30 30) 10 30 30
1[3 241
PHAW) 2|5 7573
d) P(H/W)= P(W) = 23 :
30
4
10 _12
A3
30

(b) The given system of equastions are
ax+by=0,cx+dy=0,wherea, b, c.d =10, 1}
»+ the system of equations have unique solution.
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68.

69.
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& Wi a b
e a

This condition is satisfy by the following cases -
11'1101101001
1 ojo 1f {1 11 1{lo 1/'|1 o

Number of favourable cases for the system of
equations have unique solution = 6.
Total possible cases ofa, b,c,d e {0, 1} =24 =16

6 3

Required probability 6" 3

Statment —1 is true.

Homogeneous system of equations always has a
solution (Trival solution x = 0, y = 0 or many solution)

The probability that the system of equations has a
solution is 1.
Hence the statement-2 is true but is not a correct
explanation of statement- 1.

P(H; ~E)
(d) We know that P(H].KE}=W
P(E) P(H;/E)

Now, given that 0 <P (E) <1
0< PEH)PH) |
P(H,/E)
= P (E/H)P(H)<P (H/E)
But if P(H;E)=0 then
P (H,/E)=P (E/H)=0
Then P (E/H,) P (H;) < P (H//E) is not true.
Statement -1 is not always true.

Alsoas Hy, H,, ...H, are mutually exclusive and exhaustive
events.

n
5 P(H)+P(Hy)+..+P(H)= ZP(Hs)ﬂ
i=]
.. Statement -2 is true.
Let us consider the events
E, =person goes by car,
E, =person goes by scooter,
E; =person goes by bus,
E, =person goes by train,
F =person reaches late
Then according to question

1 3 2 1
P(El)ZF,P(Ez)— ?‘P(Es) _;9}3(54] i

P(FfE)=3=P(FfE)-1—3~1-
HiSeg SEEE

1

P(FIE)= < = P(F/Ey))=1-

D | =
wlee el ol

o

o |
U
X
-
g
|
i

O |
[}

P(FIE;) =

l —
P(FIE)= 5 = P(F/Eg)=1~

O | =

P(E, /F)

P(FIE).P(E)

P(FIE)P(E)+P(FIE)P(E;)+P(F/E).P(E)+ P(FIE,) P(Ey)

70.

71.

72.

1
P(E, /| F)=

s

7
T=LNS 3
—X—t =Xt =X
G 9

- =|wo|=

-
7+24+10+8 49 7

Let us consider the events

= 4 white balls are drawn in first six draws

E, = 5 white balls are drawn in first six draws

E; = 6 white balls are drawn in first six draws

F = exactly one white ball is drawn in next two draws (i.e.

one white and one red)

Then P(F) = P(FIE,) P (E)) + P(FIE,) P (E,)

+ P (FIE3) P (E;)

P(F)= P (FIE,) P(E,) + P(FIE,) P(E,) [+ P (FIE;) = 0]

I
i

20, <S¢, 9 x2G ¢ x5 e xlc,
st i e 2
Cs G Ce G

P(4UB) P(ANB)
=[P(4)+P(B)-P(A~B)]P(A).P(B)
S[PA)+PB)P(4).P(B)

=P(4)P(A) P(B)+P(A)P(B)P(B)
=P(4)[1-P )] P(B)+P(4)P(B)[1-P(B)]
=P(A4)P(B)-P(4)P(4)P(B)+P(4)P(B)
~P(4)P(B)P(B)
<SP(A)P(B)+P(4)P(B)=P(C)

Thus P(C)2 P(4 UB)P(A N B)is proved.
Let us consider the events
Ey = Ahits B, E, = Bhits 4and Ey = Chits 4
Then given P (E,) = 2/3, P (E,) = 1/2 and P (E;) = 1/3
E = Ais hit

P(E)=P(E,VE)=1-P (E,nE,)

(38 ]

=1-P(E,).P(E;)=1-=.2=

b |~
(SRS
w |
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73.

74.

15;

P(E, N E3)

P(E)
[ P(Ey N EyNE)=P(E, NE;)ie., Bhits 4and 4 is
hit = B hits A]

_P(Ey).P(Ey) 1/2x2/3 1
P&y, TolgaNag

‘. P(EynEy/E) =

Let us consider £, E;and E;be events of passing I, I1

and III exam respectively.

Then a student can qualify the exam in anyone of following

ways

Case 1: He passes first and second exam,

Case 2: He passes first, fails in second but passes third

exam.

Case 3: He fails in first, passes second and third exam.
Required probability

=P(E,) P(Ey/E,) + P(E,) P(E2/E,) P(Ey/ E2) + P (E,)

P (Ey E1) P (Ey/ E5)
[as an event is dependent on previous one]

p P
=p. Al=p). =+(1-p).=.
pp+p.(1-p) ) ( p}zp

9 == AN I
Py i P 2 3
___+___.._.=2 r.!

3 9 g A T

Let E| be the event that the coin drawn is fair and E, be the
event that the coin drawn is biased.

:p2+

m ] N-m
P(E)= I and P (E,) = T

F'is the event that on tossing the coin the head appears
first and then appears tail.
o P (FIE)) = lxl:i and P (FIE,) = Exl=g
2 2 4 AR
P(E,).P(F E)
P[E;).P(FJE])+P(E2 }.P(F!Ez)

Now, P (E\/F)=

m(1
N4 3 ml4 . rom
El.{.bg m‘.|’4+Lhr_m_) m+8N
N4 N
The total number of outcomes = 6"

Number of ways to choose three numbers out of 6 =6C3 x

3". But these include sequences of length » which use
exactly two numbers and exactly one number.

** The number of n-sequences which use exactly two
numbers = 3C, [2” — 1" — 17] =3 (2" —2) and the number of
n sequences which are exactly one number = (3C,) (17) = 3.
Thus ., the number of sequences, which use exactly three
numbers

=6C, [3"- 3 (2"-2) -3] = 6C;[37- 3(2") + 3]

76.

77.

78.

SCy[3" -3(2")+3]

6?‘.'
Let W, and B, be the event that a white and a back ball is
drawn in the first draw and W be the event that a white ball

is drawn in the second draw. Then
P(W)=P(B)). P (WB))+P(W,). P(WW,)

- Required probability, =

Ll m m m+k
m+n m+n+k men m+n+k

m(n+m+k) —
(m+n)(m+n+k) m+n

Given that P (H) = p

© P(M=1-p

Now p, = prob. that no two or more consecutive heads
occur when tossed » times.

p=P(Hor D=1

(Satisfy the condition that no two or more consecutive
heads)

Also p, =prob. of getting no two or more consecutive
heads in 2 times tosses a coin

= P(HT)+ P(TH) + P(TT)

=p(1-p)+(-p)p+(1-p) (1-p) = 1-p2,
P, = prob. that no two or more consecutive heads occur
when tossed n times.

Forn=3

= P (last out come is 7) P (no two or more consecutive
heads in (n — 1) throw) + P (last out come is H)P((n—1Dth
throw results in a 7) P (no two or more consecutive heads
in (n —2) n throws) = (I-p) P, ,+p(1-p)p .,

Hence Proved.

The number of ways in which Py, P,, ..., Pg can be paired

1
in four pairs = X 8C2 X 66‘2 X 4C2 X 2C2 =105

Now, at least players P,, P, and Py will certainly reach the
second round. And P4 can reach in final if exactly two
players Py, P), P, play against each other and remaining
player will play against one of the players from Py, Pg, P,
Py and P, plays against one of the remaining three from
.P N Pﬁ! P?, Ps.

Tl?lis can be possible in 3C2 x 4C'1 x 3C|= 36 ways

Prob. that P, and exactly one of Ps...Pg rteach
second round =_3£ = E
105 35

IfP, P, P, and P; where i =2 or 3 and j= 5 or 6 or 7 reach
the second round then they can be paired in 2 pairs in

1

i—ix‘lCz x2C2 =3 ways

But Py will reach the final if P, plays against P;and P,
plays against F} Hence the prob. that P, reach the final

1
round from the second = 5 :

12 1 4

—x— =

Probability that P, reach the final is 35 3 ?5_




79.

80.

81.

Giventhat P (H)=P=P(N=1-P
a=PH)+P(DP(DP(DPH)
+P(T) P(I) P(T) P(I) P(T) P(T) P(H) --..-
=p+(l-pPp+(1-pfp+......

p

=p[1+(1-pP(1-p) +...... I Femtromy i)
1-(1-p)
B=P(DP(H)+P (1) P(T)P(T)P(DPH)+......
=(-p)pt(-pfip+....=1=PP . Gy
1-(1-p)’

Eqn (i) and (ii) give expresion for o and P in terms of p.
From (i) and (i1) we get B = (1-p) a
We have a + B + v = 1 (exhaustive events and mutually
exclusive
events)
= y=l-a-B=l-a—-(1-p)a

4

=1-(2-p) a=l-{2—p)i_{Tp)3

_1-0-p’-@p-p?)
1-(1-p)’

2 ]-—]+p3 +3p(l—p)—2p+p2
1-(-p)’

_P-2p+p

=2 p(1-p)*

:P(P2—2P+l)
1-(1-p)’

1-(1-p)° 1-(1-py’
Given equation is x> + px + ¢ =0
Roots of equation is real
gl B =3
PP-49>0= P2z 4q. (1)
Following combination of p and ¢ which satisfy egn. (1).

p q No. of digits q can take
2 1 1
3 1,2 2
4 1,2,3,4 -
5 1,2,3,4,5.6 6
6 1,2,3,4,5.6,.....9 9
7 1,2,3,4,5,...,10 10
8 1,2,3,4,5....,10 10
9 1.2.3,4.5 2% 10
10 1,2,3,4,5,....10 10
Total 62

n(85)=10x=10=100

——062
100

We have total 14 seats in two vans. And there are 9 boys
and 3 girls can be seated in two vans. .. The no. of ways of
arranging 12 people on 14 seats without restriction is

14!
—=17(13!
57

Required probability =

14
Ry =

Now the no. of ways of choosing back seats is 2. And the
no. of ways of arranging 3 girls on adjacent seats is 2 (3!).

B279

The number of ways of arranging 9 boys on the remaining
11 seats is 1P,
Therefore, the required number of ways

43L11!
=2.23n. 'R = =12!
21
12! T
Hence, the probability of the required event = m‘l 91
82. Case I : If the result in coin is head then pair of unbased
dice is rolled.

1
P (getting head) = P (F}) = —~
E = sum is either 7 or 8 = {(1, 6), (6, 1), 2,5),(5.2),3,4),
(4,3),(2,6),(6,2),(4,4),(3,5), (5, 3)}
P (number is either 7 or 8 when coin shows head)

11
=P(EIF))= —
Case II : If the result in coin is tail then picked one card

from eleven cards.

P (getting tail) = P (Fy) = —

P (number either 7 or 8 when coin shows tail)

2
= PEF)=

Required probability
= P(E) = P(EIF,) P (F)) + P (E/F,) P(F,)
1(11 2] 193
~ 2\36 i) 90

83. Let D = defective and N = non-defective. Then all possible
outcomes are {DD, DN, ND, NN}

Also P(DD)—ﬂ £=l
100 100 4°
DDA B0y b S0, 5011
100 100 4 100 100 4
PN e 0L
100 100 4
P(4)=P(DD)+ P(DN) =+ + L =1
(DN). 7 S
P(B)=P(DN)+ P(NN) =~ +~ =1
N) (NN) = 4 3 2
P(C)=P(DD)+P(N) =4 =1
(DD) L)l a 4—2
1
Now, P(4 1\ B)=P(DN) =7 =P (4).. P(B)

A and B are mdependent events.

1
P(Bn C)=P(ND) =I =P(B). P(O)
B and C are independent events.
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84.

85.

86.

1
P(CnA)=P(DD) =Z =P(C). P(4)
<. C and A are independent events.
PANBNO)=0 (impossible event)
#P(A)P(B)P(C)
.~ A, B, C are dependent events.

Thus we can conclude that 4, B, C are pairwise independent
but 4, B, C are dependent events.

Let E; = the examinee guesses the answer,
E, = the examinee copies the answer
E5 = the examinee knows the answer,

F = the examinee answers correctly.

1 1
Then, P(E,) = §5P(EZ)= 5
P(E)+P(Ep)+P(Ey)=1

T e
= PE =]l-———-—=
=i 6 6

31,
6 2

1 1
P(FIE))= e P (FIE,) = gandf’ (FlE;) =1

P (Ey/P)
= P(F | E3) P(Ey)
" P(F/E)P(E))+P(F/ Ey) P(Ey)+ P(F | E3) P(E3)

1

PEmc RN
EEmREI I
43°8%" 9 43

LetA= {a), a,, dy,....a,}
For each a;, 1<i < n, following 4 cases are aries
() @ <Pand g €Q (i) @; ¢P and a; eQ

(i) a; €eP and ; 2Q (iv) a; ¢ P and aq; 20
Total no. of ways of choosing P and Q is 4”. Here
case (1) is not favourable because P n 0 = ¢
For each element there are 3 favourable cases and
hence total no. of favourable cases = 37.

3!!’ 3 n
Required probability: (PNQ = ¢) =4—n= [Z] :
The total number of coins is N + 7. .. the total number of
ways of choosing 5 coins out of N+ 7 is ¥+ 7C. Let £ : the
sum of the values of the coins is less than one rupee and
fifty paise.

n(E) E : the total value of the five coins is equal to or
more than one rupee and fifty paise.

= ZCI X Sc4 X NCG i QC_E" 5C3 % NCG+ 2C2X SCZ % NCI
=2x5+10+10N=10 (N+2)

10(N +2)

N+?C5

5. P(E)= = P(E)=1-P(E"
_10(N+2)

=1
NI+?CS

87.

88,

89,

"' Plexactly 2 defective) + P(exctly 3 defective)
=04+0.6=1

.. These cases are exhaustive and mutually exclusive.
The testing procedure may terminate at the twelth testing
in two mutually exclusive ways.

I : When lot contains 2 defective articles.

IT : When lot contains 3 defective articles.

Let A, be the event that the lot contains 2 defective articles
and 4, the event that the lot contains 3 defective articles.

Also let 4 be the event that the testing procedure ends at
the twelth testing.

- Required probability:
P(A)=P(4)) P(4/4,) + P(4,) P (4/4,) )
Case-I : First 11 draws must contain 10 non-defective and

I defective article and 12th draw must give a defective
article.

Peaxio Ml

ZGC“ 9 190
Case-II : First 11 draws contains 9 non-defective and
2-defective articles and twelth draw contains defective.

ZDC” 9 228
Now substituting the values of P (4 /A) and P (4 /A,) in
eq. (i), we get
11 11 112 v)3 99
A=0dx—— L 0x—— — — g -
D e O e =

The total number of ways of ticking the answers

P(A/4,)=

=g+ +%c+ic, =24 1=15.
Case I : When A plays 3 games against B.

Required probability = P(correct answer in I chance)
+ P(correct answer in II chance + P(correct answer in
IIT chance)

e R L T R

=—F—X— — % — % — -

15 015 14 15 14 135
25 20

Let, TG , P(B)=—=0.20,
P(A) - 0.25, P(B) 100

P(ANB)= 3 o008
100
P(ANB) = P(4)-P(4nB)=025-0.08=0.17

P(4nB) =P(B)- P(4~B) =020-0.08=0.12

Let E be the event that a person reads an advertisement.

= 30
According to question P (E /(4 B)) :I_D_U:

T 40
P(E/ AﬁB)=]_03




Probability

90.

91.

92.

93.

PE-‘-!B)—ﬂ
$ 100

(Ar“.E], (‘.Zf“-ﬁl and (AN B) are mutually
exclusive
P(E)=P(E/ (AnB)) P (AnB) + PE
P(i~B)+P(E/ANB).P(ANB)

= £x0.17+£x 0,12+-E(—]—x0.08
100

100 100
=0.051+0.048 +0.04=0.139.

Thus the population that reads an advertisement is 13.9%.
Let P(BO)=x
PAUBUCO)=P(A)+P(B)+P(C)
- P(4B) - P(BC)— P (CA4) + P (4BC)
= P(AUBU(0)=03+04+08
-0.08-x-028+0.09=1.23-x
Given P(A U B U C) 2 0.75 and we have, P(AUBUC) £ 1
075 £ P(AUBUC) £ 1
= 0755123-x=<1
= 023<x<048
Let 27 ace is obtained in n' drawn and first ace in (n — 1)
attempts. The probability of drawing one ace in first (n — 1)

ANnBE)

4 s
CixC :
attempts is ————""2 and other one ace in the n'
P 2c
A
G 3

attempt is,

[52-(n-1)] 53-n
Hence the required probability,

3 4.48! 5 (n—1!(53-n) = 3

(n=2)(50-n)! 52! 53-n
_(n=1)(32-n)(51-n)
T 5049.17.13
Given that
PA)=05 @)
P(AnNnB)< 03 ... (1)
We have, P(4) + P(B)—P(4~B)=P(AUB) < 1
= 05+P(B)-P(AnB)<] [From (i)]

P(B) £ 0.5+P(AnB)

= P(B) <05+ P(A4~B)<05+03 [From (ii)]

= P(B) = 0.8 ..P(B)cannotbe 0.9
(a) Let us define the events as :
Let E|, E,, E; and E,, be the events that the gun hits the
target plane, in first, second, third and fourth shot
respectively.
Given that, P (E|) = 0.4; P (£5) = 0.3;

P(Ey)=0.2; P(Ep=0.1

= P(E;)=1-04=06; P(E,)=1-03=0.7
P(E;)=1-02=08;P(E;)=1-01=09

94.

EJ

B281

P (at least one shot hits the plane).
= 1- P (none of the shots hits the plane)

= I—P[Ei "'\E: ﬁE} ﬁf4}

= 1-P(E,).P(E;).P(E;).P(Ey)

[+ All events are independent events]
1-06x 0.7x0.8x0.9=1-0.3024=0.6976
To draw 2 black, 4 white and 3 red balls in order means
drawn two black balls at first 2 drawn, 4 white at next 4
drawn, (3rd to 6th drawn) and 3 red at still next 3 drawn (7th
to 9th drawn), i.e., BB, W, 7, WiW,R| Ry R;,

Required probability

2 1 1
— X ==
211280
Topic-2: Random Variables, Probability

Distribution, Bernoulli Trails, Binomial
Distribution, Poisson Distribution

®) Given P(H)=3=>P(T)=>

Req. prob = P(HH or HTHH or HTHTHH or .......)
+ P(THH or THTHH or THTHTHH or ...)

[1 i (e e i | ]
=|=X=F ===t
333y ey

[Exlxl+£xlx3xlxl+ J
el Gl el i e e R

ity 211
S + Siel

=21 ,.21 21

33 3'3

(a) According to given condition, following cases may
arise.
GGBEB, BGGBB,
GBGBB, BGBGB,
GBBGB

Thus favourable cases are = 5 x 2! x 3! = 60
Total ways in which 5 persons can be seated = 5! = 120

60 1

120 2

(b) P(India wins)=p=1/2

= P(India loses) =g = 1/2

Out of 5 matches india’s second win occurs at third test

.. Required probability =

= India wins third test and simultaneously it has won
one match from first two and lost the other.
Required probability =P(LWW)+ P(WLW)

GG
=|— +| — e
2 2 4
(d) Probability of getting head when one coin tossed = p

=  Probability of tail = 1- p
We have
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P{X:r]:n rprq"_r, ) [ ]r’[ )n—r
5 =pj= il == C — —
ATQ, 100C ) pS0 (1—p) 50 = 100¢, | pS(1— )9 “. AX'=r) = probability of r success r\2) 3
e PXz3)=1-(P0)+P(1)+ P(2))20.95
-4 150!
=1 l P C51_50.50.__50 = 51—5]p=50p

p ¢ " sia9 s1

51
0l p= =—
= 0lp=51=p 101

5. (e) Probability of a getting a white ball in a single draw

1

12 1
=p(w}=§=5=>p(3)=5

Probability of getting a white ball 4th time in the 7th draw
= P(getting 3 W in 6 draws) x P (getting W ball at 7th draw)

3 3
=6c3[l] x[l] xl=i
2 2 21132

6.  (42)Let equation oflineisy =mx + ¢

2 o) 113 | Z 3 4 R-{0,1,2,3,4}
PX) |c|m+c|2m+c|3m+c|[4m+c 0
e 1
Y (mx+c)=1=10m+5c=1 = 2m+c=— (i)
x=0 5
4 5
Mean = 5x.p = 3 (mx; +¢). x =30m+10c=5
i=0
::>3m+-c—1 ii)
4 (1

1 1
from (i) and (ii) we get m=%.c= 0

4
Zﬂxf = Z(mxl + c)xlz
i=0

(m,—'?' —cxf} = 100m + 30¢

T

]
=]

1

(Now putting m and ¢)
=IPx?=5+3=8
> 2 5)?
Variance= ZBx; —(IPx;)” =8| =| =
S 240=42
. » ‘ 3
7. (6) Given that P = Probability of hit the target = 0.75 = -

Z = Probability of miss the target = | —% E 1

=

n n-1
= 1-%(3) —a(3)()
2 n-2
3 (L) 20

( In(n-1))

1+3n+
:1—[————2 120.95
4.‘?

2+6n+9n% -9y
2_4"

=1-0.95

n

=>9n2—3n+250‘05x4”x2£?—0

forn=5,212<102.4
forn=6,308 <409.6
Hence least value of n = 6
(8) Given that P(X=>2)>0.96
= I-PX=0)-PX=1)=0.96
= PX=0)+PX=1)<0.04

( l ) n l n

= — | 47 [—] <),

2 2 iy

n+1 < 1 o

e OTeE n+1 225

= Minimum value of n is 8.

(24.00) Since, P, = Probability that randomly selected points
has 1 many friends

Py =0 (0 friends); P, = 0 (exactly 1 friends)

(Not true)
True

=

S
- o ;
25D C, =49 (exactly 2 friends)
M. 20

F5 ame C, = 29‘ (exactly 3 friends)

25
_TC 25 .
Py = 4_9C_] 29 (exactly 4 friends)
x SOl 4
4 (2025

P(x)|0]0|49|49 |29

Mean=Hi) -5 x <+ 0 st
an = =¥ xP.= — =
= el 4949 49 49

1
TEx)= 4i98X 7=24




Probability

10.

EL

12.

13.

14,

15.
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(0.50) Total number of ways of selecting 2 persons = 49(:2
Number of ways in which 2 friends are selected
=6x7x2=84

__ 84 84x2 _84x2 1
¢, 49x48 49xa8” 2

(8.00) Prime (2,3, 5,7, 11) = {(1,1),(1,2), (2.1), (1,4), (2.3),

(3.2),(4,1),(1,6).(2.5).(3.4). (4,3),(5.2), (6,1), (5.6). (6,5)}
n{odd prime) = 14

2

14
.. P(odd prime) = —
(odd prime) 36

Perfect square = (4,9) = {(1,3), (2,2), (3,1), (3,6),(4, 5), (5, 4),
(6,3)}
n(perfect square) = 7

. P(perfect square) = 3—2

4
and P(odd perfect square) = %
Required probability

4 14 4 (14)2 4
—t—X—t| — | —+...
-36 36 36 \36) 36
5
+

714 7 (14]‘
=k R S
36 36 36 \36) 36

:P:i
7

~14P=142 -3
7

We have P(4 U B) = P(4) + P(B) — P(A n B)
= P{ANB)=PA)+ PB)-P4n B)
[ P(4u B)=P(A N B)]

= [PA)-P(ANB)]+[PB)-PANB)]=0
But P(4), P(B) 2 P(4 m B)
= [P(4)-P (A B)]= [P(B)- P(A  B)]=0
= [P(4)=P(B)]=[P(4n B)].
(a) P (atleast one of them solves the problem)

=1 — P (none of them solves it)

2 4 4 8
T | 21 235
X—x—=]

(2) The event that the fifth toss results in a head is
independent of the event that the first four tosses result in
tails.

Probability of getting head in 5% trial = 1/2.
(a) Let E: getting 6
P(X=3)

= P(ENENE)= P(E).P(E).P(E)

25

Siagl
=
6 6 6 216

16. ()
0 R Y ISR
6 6 6 36 36

5 6
17. d) P(E)= P(X26)=[3 X%+(_S_] x—l-+m.w

P(X 23) =1-[P(X =1)+ P(X =2)]

3 4 3
e e te3-(3 (9 b me
ElﬁE2=X26=E1
el
P(ElﬁEz)_P{El)_ 6 —E?.

P(E,)  P(Ey) [§]3 36
6

P{E1f52)=

18. (b) Given: P(u;)oci.Let P(u;) = ki, we have
2 P(u;)=1

A
n(n+1)

= Yhi=l=kXi=1=k= = P(u;)

nin+1)
By total probability theorem
2i i
X
n(n+l) n+l

P(w)= i P(u)P(wlu;) = i

i=l i=1

2 nin+1)(2n+1) 2n+1

1P 6 343
["Enz n(n+1)(2n+])]
\ 6
o e i

lim P(w)= lim
n—om n—w3n+3

19. (a) Given that Pluy)=c

n—sx3+3/n 3

P(w/u )P(u
By Baye’s theorem, P(u,/w) = ;M

n

D P(w/u)P(u;)

i=1

CX——

ST R W
L n+l n(n+l) np+1
n+l1 2

F=}

A




5284

P(wE) 22. Casel : When A plays 3 games against B. P; = P(winning
20. ) PWEy=—— two games) + P (winning three games).
k) =3C,(0.6) (0.4)2 +3C4 (0.4
=(.288 +0.064=0.352
Case Il : When 4 plays 5 games against B.
P, = P (winning three games) + P (winning four games)

_ P(wnuy)+ P(woug)+..+(wou,)
P(u2)+ P(u4) +...P[uﬂ)

1 ) 1 PAn 6 | i + the prob. of winning 5 games
—X——t—X——F—X—— 4. —X— 5 . 3 5 4 5 5
_n n+l n n+l n n+l n_n+l ="C53(0.6)" (0.4)” +°C4(0.6)(0.4)" +"C5(0.4)
LARRE [ n times] = 0.2304+0.0768 + 0.01024 =0.31744
n o n As P,>P,
A must choose the first offer i.e. best of three games.
2 n 2 ; ; :
- —-—----{1+2+3...+ —] 23. Since given that the man is one step away from starting
= n(n+1) 2 ") point means that either (i) man has taken 6 steps forward
1 n K oe) and 5 steps backward.
no 2 or (ii) man has taken 5 steps forward and 6 steps backward.
Consider movement 1 step forward as success and 1 step
nn :
[_.(_+1] backward as failure.
4 2\2 = nt2 . p = Probability of success = 0.4
2 2An+1) and g = Probability of failure = 0.6

= n(n+]){
Required probability = P(X=6) + P(X=15)

e 5645 + 110, pS 46

21. The total numbers = 100. The numbers, the product of 6P 9 sPd

whose digits is 18, are 29, 36, 63 and 92.

1ce(0.4)°(0.6)° +cs(0.4) (0.6)°

g 2 S B e R I S erd
£ TR T = 11C¢(0.4)"(0.6)° (0.4+0.6)
P (E occuring at least 3 times) =P (X=3)+ P(X=4) =462 x | x (0.24)°=0.37

Hence the required prob. = 0.37

3 4
1 24 1 97

=40 3g+4C, pA=4 x| — O A
Ll (ESJ [25J (25) 25)°
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