(j) Truth of the statement:
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(i) If two persons A and B speak the truth with probabilities P,& P, respectively and if they agree on a

PP

statement, then the probability that they are speaking the truth will be given by .

PP, +(1-P)(1-P,)

(ii) If A and B both assert that an event has occurred, the probability of occurrence of which is a, then the

aPP,

probability that the event has occurred

given that the probability of A & B

PP, +(1- ) (1-P)(1-P,)

speaking truth is p, p, respectively.

(iii) If in the second part, the probability that their lies coincide is B, then from the above case, the required

aPP,
oPP, + (- a)(1-P)(L-P,)B

probability will be

JEE Main/Boards

Example 1: If there are two events A and B such that
P(A) = 0.3 P(B) = 0.5 and P(A N B) = 0.3, then P(BJA U
B') is:

(A)3/8 (B)2/3 (O5/6 (D)1/4

Sol: Use set theory and probability of complimentary
events to calculate P(A U B’)

We have P(A U B’)

= P(A) + P(B) - P(A N B)

= [1-P(A)] + [1-P(B)] - [P(A) - P(A " B)]
=(1-03)+(1-05)-(0.7-0.3) =08

P[B ~ (AUB]
P(A UB)

_P(BAAYUBAB) _ PANB) 03 3

- P(A U B - 08 8

Now, P(BJA U B') =

PAUB) 08 8

Example 2: Seven white balls and three black balls are
randomly placed in a row. The probability that no two
black balls are placed adjacently equals:

AN 1/2  (B)7/15 (€ 2/15 (D)1/3
Sol: Each black balls can be arranged in between any

two white balls. Us e this idea to find the number of
ways in which no two black balls are together.

The number of ways of placing 3 black balls at 10 places
is 1°C.. The number of ways in which two black balls are

not together is equal to the number of ways of choosing
3 places marked with X out of eight places

XWXWXWXWXWXWXW X

This can be done in ®C, ways. Thus, probability of the
8C,  8x7x6 7

required event is = =—
1OC3 10x9x8 15

Example 3: A group of 2n boys and 2n girls is randomly
divided into two equal groups. The probability that
catch contains the same number of boys and girls is:

(A)1/2 (B) 1/n
(©) 1/2n (D) None of these

Sol: If one group is selected the second group
automatically gets created. Hence, select n boys and n
girls from the given group.

Total number of ways of choosing a group is *"C, The
number of ways in which each group contains equal
number of boys and girls is (*"C ) (*"C )
ch )2

n

. Required probability = anC
2n

Example 4: Let A and B be two events such that
P(A) = 0.3 and P(A U B) = 0.8.If A and B are independent
events, then P(B) is:

(A) 3/7 (B) 4/7 (C) 577 (D) 6/7
Sol: If say A and B are two independent events then

P(A n B) = P(A) x P(B)
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We have 0.8 = P(A U B)

= P(A) + P(B) - P(A N B) = P(A) + P(B) — P(A) P(B)
[+ A and B are independent]

= 0.3 + P(B) - (0.3) P(B)

= 0.5 = (0.7) P(B) = P(B) = ;

Example 5: A natural number x is chosen at random
from the first one hundred natural numbers.

(1-20)(x—40) -

0 is:
<—30 is:

The probability that

(A) 1/50 (B) 3/50 (C)3/25 (D) 7/25

Sol: Find the range of values the variable x can take and
then find the required probability.

Lot f = X =20)(x=40) _ (x—20)(x—30)(x—40)
x-30 (x —30)?
Sign of E is same as that of sign ofl

(x —20) (x — 30) (x —40) = F(say)
Note that F < 0 if and only if
0<x<200r30<x<40

- E<0in (0, 20) U (30, 40)

Thus E is negative for x = 1, 2, ....... , 19, 31, 32, ... , 39
that is E, < 0 for 28 natural numbers

28 7

. Required probability = 1005

Example 6: Let E and F be two independent events
such that P(E) < P(F). The probability that both E and F

happen is % and the probability that neither E nor F

happen is % Then,

(A) P(E) = 1/3, P(F) = % (B) P(E) = 1/2, P(F) = g
3 1
(Q) P(E) = 2/3, P(F) = 2 (D) P(E) = 1/4, P(F) = 3

Sol: Use the concept of Probability for independent
events.

We are given P(ENF) = % and P(E' NF) =%
As E and F are independent, we get P(E) P(F)

L olPE'PF'—l
=1 an (E) ()—2

:a—Pwnl—er=%

:1—@®+Pm-mawm=%
e L L7
=PE + P =1+ ==

..Equation whose roots are P(E) and P(F) is
x2 = (P(E) + P(F))x + P(E) P(F) = 0
, 1.1
or X2 — —X+-—
12 12
=12x-7x+1=0

=(Bx-1)@x-1)=0

1 1
=>x= =, =
3 4

1
As P(E) < P(P), we take P(B) = - and P(H) = 3

Example 7: 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 on a selected coupon as 9 is:

6 7
9 8
® 5] ® 5s)
3 7
(@)} [E] (D) None of these

Sol: Calculate the probability for getting highest
number as 9 and 8. Subtract the two to get the desired
probability.

Let p = the probability that a selected
coupon bears number < 9.

9 3
= p=-—=-and

n = Number of coupons drawn with replacement
X = The number of coupons bearing number <9
Note that X - B (n, p)

Probability that the largest number on the
selected coupons does not exceed 9

= probability that all the coupons bear

number <9

3

7
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Similarly, probability that largest number on

7
the selected coupon is < 8 is (%) .

7 7
Hence, probability of the required event = [gj —[%] .
Example 8: A four digit number (numbered from
0000 to 9999) is said to be lucky if the sum of its first
two digits is equal to the sum of its last two digits. If

a four digit number is picked up at random, then the
probability that it is lucky is:

(A) 0.065 (B) 0.064 (C) 0.066 (D) 0.067

Sol: The sum of the first two digits can be any number
from 0 to 18. Use the formula for the number of non-
negative integral solutions of x+y=m to proceed further.

The total number of ways of choosing the ticket is
10000.

Let the four digits number on the ticket be x;

X, X, X

,%;X,. Note that 0 <x, + x,< 18 and 0 < x, + x,< 18.

Also, the number of non-negative integral
solutions of x + y = m (with 0 < x, y <9) is
m+1ifO0<m<9andis19-mif10<m £18.
Thus, the number of favorable ways

=1x1+2%x2+ ... +10x10+9x9+

- 2{—9”2”9} +100 = 670

.. Probability of required event = 670 0.067
10000

Example 9: Three numbers are chosen at random
without replacement from {1, 2, 3, ... . 10).The
probability that minimum of the chosen number is 3 or
their maximum is 7, is:

11
A) —
(A) 30

11 1 1
® 2 © < ©) g

Sol: Find the probability for getting 3 as the minimum
and 7 as the maximum number among the three
numbers selected. Then use the formula P(A U B) =
P(A) + P(B) — P(A N B)

Let A and B denote the following events
A: minimum of the chosen number is 3

B: maximum of the chosen number is 7

We have, P(A) = P(choosing 3 and two other numbers

‘G _7x6, 3x2 7

- 0c, "2 10x9x8 40

from 4 to 10)

P(B) = P(Choosing 7 and two other numbers

6
C
from 1 to 6)= — 2 :6X5>< 3x2 1

2 10x9x8 8

3
P(A n B) = P (choosing 3 and 7 and one other
3  3x3x2 _i
0C3 10x9x8 40
7 1 1 11

Now,P(AUB)=P(A) + P(B)-P(ANB)= — + = — — ===
ow, P(AUB) =P(A) + P(B)-P(ANB) 40+8 20~ 720

number from 4 to 6)= 1

Example 10: A signal which can be green or red with
probability g and % respectively, is received by station
A and then transmitted to station B. The probability of
each station receiving the signal correctly is % If the
signal received at station B is green, then the probability

that the original signal was green is:

D) =~

3
A) 2
()5 20

6 20
B) = O —
(B) 7 © 3
Sol: Draw a tree diagram for all the possibilities and
calculate the probability for all the different cases.

S
4/5 1/5
G G
34/ \l/4 3/4 1/4
AG AR AR AG
1/4 1/4
1/4
Bg Bx Bg Bz B

Let G, E

. E,, E, and E denote the following events:

G: Original signal is green

E,: A receives the signal correctly
E,:B receives the signal correctly
E = B receives the green signal

We have,
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E = GE,E,n GE',E',n G'E,E',n GE'E,
= P(E) = P(GE,E)) + P(G'E'E') + P(GE,E") + P(GE'E,)

JEE) - GIE)E)
SIEE-GIEE

36 + 4 + 3 + 3 23

80 " 40
A 40 1
Also, P(G N E) = P(GE,E) + P(GE'E') = 20 = >
PGnE) _ 1/2 20

~.P(G/E) = = ==
OB = e = 3/20 ~ 23

JEE Advanced/Boards

Example 1:Let A, B, C, be three mutually independent
events. Consider the two statement S and S,

S;:Aand B U Care independent

S, A and B n C are independent

Then,

(A) Both S and S, are true (B) Only S is true

(C) Only S, is true (D) Neither S, nor S is true
Sol: Use the basic understanding of sets and probability
of union and intersection of two sets to find the answer.
We are given that

P(A " B) = P(A) P(B)

P(B n C) = P(B) P(C), P(Cn A) = P(C) P(A),

and P(A n B ~ C) = P(A) P(B) P(C)

We have

PANBANC)=PANBANC)

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

=A and B n C are independent. Therefore, S, is true.
Also P[(An (Bu C)] = P[(A n B) U (AN Q)]
=P(ANnB)+P(AnC)-P[(AnB)n(An Q)]
=P(ANB)+PANC) -PANBANC)

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

= P(A) [P(B) + P(C) - P(B) P(C)]

~.A'and B U C are independent.

Example 2: A bag contains some white and some black
balls, all combinations of balls being equally likely. The
total number of balls in the bag is 10. If three balls are
drawn at random without replacement and all of them
are found to be black, the probability that the bag
contains 1 white and 9 black balls is:

D) 2

14
A) —
()55 55

12 2
B) — Q) —
(®) 55 © 11
Sol: In this case, the number of black balls can be
anything between 3 and 10. Apply Baye's theorem to
find the required probability.

Let E, denote the event that the bag contains i black
and (10 — i) white balls (i =0, 1, 2, ..., 10). Let A denote
the event that the three balls drawn at random from the
bag are black. We have,

1
PE)= —(=012..,10
(E) 11(I )

P(AIE) =0fori=0,1,2
i
and P(AJE) = i fori>3
! lOC
3
Now, by the total probability rule,

10
P(A) = > P(E,)P(A |E)
i=0
1

= — X
11 1OC3

But’C, +*C, +°C, + ... +1°C,

=49C, +C, +°C + ..+ 1°C,

=5C, +°C, + °C, + ..+ °C,

PC, +4C + ...+ 1°C]]

=°C, +°C,+ ..+ 1°C, = ... =1C,
11
C
Thus, P(A) = ——2— = 1
11x°¢c, 4
By the Bayes' rule
y y i(9(:3)
11 10
P(EA) = PEy)P(A |Eg) _ G _14
P(A) 1 55
4

Example 3:A pair of biased dice is rolled together till a
sum of either 5 or 7 is obtained. The probability that 5
comes before 7 is:

(A) 2/5
(O 4/5

(B) 3/5
(D) None of these

Sol: The possible outcomes could be 5, X5, XX5, XXXS5,
XXXX5 and so on, where X denotes a sum of neither
5 nor 7. Also it can be easily understood that this
sequence goes on till infinity.



Let A denote the event that a sum of 5 occurs, B denote
the event that a sum of 7 occurs and C the event that
neither a sum of 5 nor a sum of 7 occurs. We have,

4 1
PA) =— = =
) 36 9

6 1
PB) = — ==
(®) 36 6
andP(C)=§:E
36 18

Thus,
P(A occurs before B) = P[A or (C N A) or (CnC N A)

=P(A) + PCNA)+P(CACAA) + ...
P(A) + P(C) P(A) + P(C)? P(A) + .....

1 (13)1 (13)°1
—t+ | — =+ — | —F........
9 118)9 |18) 9

- _L/9 2 [sum of an infinite G.P]
p B
18

Example 4: If A, B and C are three events such that P(B)

4
P(B n Q) is equal to:

= i,P(AmBmC’)z%andP(A’mBmC’)z%,then

S

1
12 )3

1 1
(B) 3 (@] I

Sol: Apply the knowledge of set theory to write B n C’
interms of AMB N C' and A nB NC.

We have, P(B n C') = P[(A U A) n (B ~ C')]

—PANBAC)+PAABAC)= t11_2
37373
BNC’
C
B
BNC
32 1

Now, PBnC)=PB)-PBNnC)= ——==—
( ) = P(B) - P( ) 2 3° 1
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Example 5: A ship is fitted with three engines E , E, and

E,. The engines function independently of each other
with respective probabilities %, % and % For the ship

to be operative at least two of its engine must function.
Let X denote the event that ship is operational and let
X, X, and X, respectively the events that the engines E,,
E, and E, are functioning. Let,

PO /X0 =2

(B) P(X/X,) =

oo |

(C) P(Exactly two engines are functioning) =

00|

(D) P(X/X)) =7/16

Sol: The ship can be operational in four possible cases.
Calculate the probability of the ship being operational
and then proceed accordingly.

We have, X= (X)X, X3) U (X X0 X3) U (X X, X5) U (X X, X;)
and X', X = X', XX,
P(X';X)  P(X'; X,X3)
P(X) P(X)
We have P(X'; X,X;) = P(X'; )P(X,)P(X5)

B-2
e () )
BRI

1
SPX /X)) ==
X1/ X) 3

Now, P(X", / X) =

Next, X N X, = X- X1X‘2X3

P(X " X,) = P(X) = P(X XX, ) = 35—2
P/ xy) PO 57325
PX,) 1/4 8

Example 6: A fair coin is tossed 100 times. The
probability of getting tails 1, 3 ... ... 49 times is:
1 1 1 1
A) - B) — Q) = D) —
( )2 (B) 2 © 3 ( )16
Sol: Let p = probability of getting a tail in a single trial

1
= - and
2
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n = number of trials = 100 -2P(CNA) +3P(ANBN Q)
X = Number of trials in 100 trials = P(A) + P(B) + P(C) - P(A n B) = P(C N A)
We have, P(X =) = 1°C p"g"" —[P(ANB)+PBNC) +PCNA-3PANBNC)]

1Y (1 100-r 1 100 =P(A) + PB) + P(C)-P(ANB)-PBN Q)
- 1°°Cr[§J [Ej - 1°°Cr[§J P(C n A) - P (exactly two of A, B, C occur)

<P(A) + P(B) + P(C)—P(ANnB)-P(BNC)
Now,
1\ P(C N A
PX=1)+PX=3)+... + P(X =49) =1°C | - +
2 Lastly P(A and at least one of B, C occur)
100 100 =PIAn(BuUQ]=P[(AnB)U(ANnC)]
100C l + 100C l
s\ ) T 49 =P(ANB) +PANC) -P[(ANB)~ (AN C)
o =PANB)+PANC)-PANBANC)
= (10C, + 199G, + ... +19C,) [5] <P(ANB)+PANC)
But'®C, +1°C, + ... + 100C = 2% Example 8: For two events A and B, if P(A) =
Also, 100C__ = 100C
0T e T T PA|B) = L and PB|A) = = then
100C97 — 100(:3, ________ 100(:51 4 2
100C (A) A and B are independent
49

Thus, 2(%°C. + 100C_ + 4 100C_ )= 299 (B) A and B are mutually exclusive
, . S ”

3
— 100(:1 + 100(:3 — + 100(:49 = D% QPMK | B) = Z
98 D L
. Probability of required even 2 — 1 (D)P(B'|A) = 5
5100 4
Sol: Use basic formulae.
E le7:1f A, Band C th ts, th
xample and C are three events, then We have, P(A) = P(A/B) = P(/:(;)B) = P(A n B) = P(A)

(A) P (exactly two of A, B, C occur) <P(ANB) + PB
Q) + P(CN A)

(B) P(A U B U C) < P(A) + P(B) + P(C)

(C) P(exactly one of A, B, C occur < P(A) + P(B) + P(C) — P(A N B) = P(A) P(B | A) = [l} [l) = (lj 0
4

P(B)

Therefore, A and B are independent. Also

P(B n C)—P(C N A)-P(AnNnB) 2 8
(D) P (A and at least one of B, C occurs)
<P(ANnB)+PANC

-.A and B are mutually exclusive.

As A and B are independent

Sol: Apply Boole’s Inequality. P(A [ B) = P(A) = 1 P(A) = 1 [l) _ (2]
We have, P(exactly two of A, B, C occur) 4 4
= P(AUB)+PBC)+ P(C~A) - 3P(A B Since A and B are independent.

Q) <P(ANB) +PBNC) +PCNA) P(B)=P(B|A)=%

Also, P(A U B U C) < P(A U B) + P(C) < P(A) + — (B [ A) = PB) = 1 P(B) = 1

P(B) + P(C) 2

Next P(exactly one of A, B, C occurs) Example 9: Let X be a set containing n elements. If

= P(A) + P(B) + P(C) —2P(AnB)-2P(B" C) two subsets,A and B, of X are picked at random, the
probability that A and B have the same number of



elements is:
2ncn
®— ®) ne
© 135 o 2n - 1) D)
2"(n1) 4"

Sol: The number of ways of choosing a set of k
elements is "C,. The total number of subsets from a set
of n elements is 2".

We know that the number of subsets of a set containing
n elements is 2" Therefore, the number of ways of
choosing A and B is 2. 2" = 2?". We also know that
the number of subsets (of X) which contain exactly
r elements is "C. Therefore, the number of ways of
choosing A and B so that they have the same number
of elements is

("C? + ("C)2+ ("C)? + +("C )2

123 ... (2n-1)(2n)
nin!

_ [1.35....2n=-1)][2.4.6....(2n)]

- n'n!

=2C =
n

Thus, the probability of the required event is
*C, 135..(2n-1)

22 2"(n!)
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Example 10: Two numbers are selected at random from
the number 1, 2, ....... , n. Let p denote the probability
that the difference between the first and second is not
less than m (where 0 < m < n). If n = 25 and m = 10,
find 5p.

Sol: Apply Total probability theorem.

Let the first number be x and the second be y. Let A
denote the event that the difference between the first
and second numbers is at least m. Let E denote the
event that the first number chosen is x. We must have
X—y=2mory<x-—m.Thereforex >mandy <n-m.

Thus, P(E) =0for0 <x<mandP(E) = 1/nform < x<n.
Also, P(A|E) = (x = m)/(n - 1).

Therefore, P(A) = >_P(E,) P(A|E,)
x=1

n n
= > PENPAIE)= 3 LXx—m
x=m+1 )(=m+1n n_l

1 [1+2+.... +(n—m)]=w
n(n—1) 2n(n—-1)

Putn=25and m =10

5 (25-10)(25-10+1) -1
2.25(25-1)

= 5P =

Exercise 1

Q.1 Given P(A) = % P(B) = % and P(A U B) = % Are

the events independent?

1

Q.2 Given P(A) = % P(B) = 3 and P(AnB) = = . Arethe

[l

events A and B independent?

Q.3 Adie is thrown twice. Find the probability of getting
a number 6 on the first throw and number > 4 on the
second.

Q.4 Given P(A) = 0.3, P(B)= 0.2. Find P(B/A) if A and B
are mutually exclusive events.

Q.5 If P(A)=0.4, P(B)=p and P(AUB)=0.7. Find the value
of p, if A and B are independent set of events.

Q.6 Does the following table represents a probability
distribution? Give reasons.

X |-2]|-1] 0 112
P(X)(01]02|-0.2|04 |05

Q.7 Given P(A) = 0.2, P(B) = 0.3 and P(AnB) = 0.1 Find
P(A/B).

Q.8 The parameters n and p of a binomial distribution
are 12 and 1/3 respectively, Find the standard deviation.

Q.9 Given P(A) = 0.4, P(B) = 0.7 and P(B/A) = 0.6. Find
P(AU B).
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Q.10 A coin is tossed three times and the Random
variable X represents “number of heads”. What values
X can take?

Q.11 Does the following table represents a probability
distribution? Give reasons.

X |0]1]2
P(X) 1111
313]6

Q.12 Find the value of k, such that the following
distribution represents a probability distribution

X 10|12 |3 |4
P(X) |k |0|3k|2k |4k

Q.13 Two cardsaredrawn successively, with replacement,
from a deck of 52 cards. Find the probability of getting
both spades.

Q.14 Find the mean of the distribution.

X |11 /2]3
P(X) 040303

Q.15 A coin is tossed 7 times, write the Probability
distribution of getting r heads.

Q.16 In two successive throws of a pair of dice, find the
probability of getting a total of 8 each time.

Q.17 Events E and F are given to be independent. Find
P(F) if it is given that: P(E) = 0.60 and P(ENF) = 0.35.

Q.18 If A and B are two independent events such that
P(AU B)=0.7 P(A)=0.4. Find P(B).

Q.19 Two cards are drawn from a pack of 52 cards at
random and kept out. Then one card is drawn from the
remaining 50 cards. Find the probability that it is an ace.

Q.20 Three cards are drawn with replacement from a
well shuffled pack of cards. Find the probability that the
cards are a king, a queen and a jack.

Q.21 A policeman fires four bullets on a dacoit. The
probability that the dacoit will be killed by one bullet
is 0.6. What is the probability that dacoit is still alive?

Q.22 A bag contains tickets numbered 1,2,3,....., 50 of

which five tickets x,, x,,......
X, are drawn at random and arranged in
ascending order of magnitude x, < x,<x,<

X,< X;. What is the probability that x, =30 ?

Q.23 A random variable X has the following probability
distribution:

X |-2|-1{0|1]2
P(X){ 01| k |02]2k|[03|k

Find the value k(i) P(X < 1)
(i) PX = 0)

Q.24 Two cards are drawn successfully with replacement
from a well shuffled pack of 52cards.Find the probability
distribution of number of aces.

Q.25 In a lottery, a person choose six different numbers
at random from 1 to 20 and if these six numbers match
with the six numbers already fixed by the lottery
committee, he wins the prize. What is the probability
of winning the prize in the game, (order of numbers is
not important)?

Q.26 The probability of students A passing an
examinationis 3/5 and of student B is4/5. Assuming that
the two events "A passes”, "B passes” as independent.
Find the probability of:

(i) Both the students passing the examination (ii) only A
passing the examination

(i) Only one of them passing the examination (iv) none
of them passing the examination.

Q.27 A box contains 12 items of which 3 are defective.
A sample of 3 items is selected from the box. Let x
denote the number of defective items in a sample, find
the probability distribution of X.

Q.28 Two dice are thrown. Find the probability that the
numbers appeared have a sum 8 if it is known that the
second dice always exhibits 4.

Q.29 In an examination, an examinee either guesses
or copies or knows the answer of multiple choice
questions with four choices. The probability that he
makes a guess is 1/3 and probability that he copies the
answer is 1/6.The probability that his answer is correct,
given that he copied it, is 1/8. Find the probability that
he known the answer to the question, given that he



correctly answered it.

Q.30 There are three bags which contains 2 white, 3black;
4 white, 1 black; 3 white, 7 black balls respectively A ball
is drawn at random from one of the bags and is found
to be black. Find the probability that is was drawn from
the bag containing

(i) Maximum number of black balls.

(i) Maximum number of white balls.

Q.31 Two cards are drawn successively with replacement
from a pack of 52 cards. Find the probability distribution
of the number of aces. Find its mean and standard
deviation.

Q.32 The probability that a bulb produced by a factory
will fuse after 150 days of use is 0.05.Find the probability
that out of 5 such bulbs.

(i) None
(ii) Not more than one
(iii) More than one will fuse after 150 days of use.

(iv) At least one

Q.33 In a hurdle race, a player has to cross 10 hurdles.
The probability that he will clear each hurdle is 5/6.
What is the probability that he will knock down fewer
than 2 hurdles?

Q.34 If on an average 1 ship in every 10 sinks, then find
the chance that out of 5 ships at least 4 will arrive safely.

Q.35 About 70% of certain kind of seeds sold in the
retail market germinate when planted under normal
conditions. Suppose one packed contains 10 seeds. If
these are planted, then what is the probability of 2 of
these germinating?

Q.36 A man takes a step forward with probability0.4
and backwards with probability 0.6. Find the probability
that at the end of eleven steps, he is just one step away
from the starting point.

Q.37 A bag contains 10 balls, each marked with one of
the digits 0 to 9. If four balls are drawn successively with
replacement from the bag, what is the probability that
none is marked with digit 67

Q.38 Six dice are thrown 729 times. How many times
do you expect at least three dice to show five or six?
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Q.39 A survey of200 families each having 4 children
was conducted. In how many families do you expect
3 boys and 1 girl if boys and girls are equal probable?

Q.40 Past experience shows that 80% of Operations
performed by a doctor are successful. If he performs 4
operations in a day, what is the probability that at least
three operations will be successful?

Q.41 The probability that a student entering a collage
will graduate is 0.6. Find the probability that out of a
group of 6 students,

(i) None (ii) Atleast one

(iii) At most 3 will graduate.

Q.42 The probability of a bomb hitting a target is %

Two bombs are enough to destroy a bridge. If five
bombs are dropped at the bridge, find the probability
that the bridge is destroyed.

Q.43 In a binomial distribution, the sum of mean
and variance is 42 and their product is 360.Findthe
distribution.

Q.44 A bag contains 3 red and 7 black balls. Two balls are
selected are selected at random without replacement.
If the second selected is given to be red, what is the
probability that the first selected is also red?

Q.45 Five dice are thrown simultaneously. If the
occurrence of an odd number in a single die is
considered a success, find the probability that there are
odd number of successes.

Q.46 A die is thrown 10 times. If getting an even
number is a success, find the probability of getting at
least 9 successes.

Q.47 There are three urns A, B and C. Urn A contain4
red balls and 4 green balls. Urn B contains red ball and
5 green balls. Urn ¢ contains 5 red balls and 2 green
balls. One ball is drawn from each of the three urns.
What is the probability out of these three drawn, two
are green ball one is a red ball?

Q.48 A bag contains 4 red, 3 black and 3 white ball two
balls are drawn from the bag. What is the probability
that none of the balls drawn is white ball?
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Q.49 A and B appear for an interview for two post, the
probability of A's selection is 1/3 and the of B's selection
is 2/5. Find the probability the only of them will be
selected.

Q.50 A coin is tossed thrice and all eight out come are
assumed equally likely Let the event E"the first throw
results in head” and event F"the last throw results in
tail”. Find whether events E and F are independent.

Exercise 2

Single Correct Choice Type

Q.1 If cards are drawn at random from a pack of 52
playing cards without replacement then the probability
that a particular card is drawn at the n* draw is:

(A) 1/(53-n) (B) 1/52
(C) n/52 (D) n/(53 =n)

Q.2 4 persons are asked the same question by an
interviewer. If each has independent probability 1/6 of
answering the question correctly. The probability that
at least one answers correctly is:

(A) 2/3 (B) (1/6)*
© 1-(5/6)* (D)1 - (1/6)*

Q.3 A person draws a card from a pack of 52 cards,
replaces it & shuffles the pack. He continues doing this
till he draws a spade. The probability that he will fail
exactly the first two times is:

(A) 1/64 (B) 9/64 (C) 36/64 (D) 60/64

Q.4 A committee of 5 is to be chosen from a group of
9 people. The probability that a certain married couple
will either serve together or not at all is:

(A) 1/2 (B)5/9 Q49 (D)2/3

Q.5 For a biased die the probabilities for the different
faces to turn up are given below:

Faces: 123456
Prob.: 0.10 0.32 0.21 0.15 0.05 0.17

The die is tossed & you are told that either face one or
face two has turned up. Then the probability that it is
face one is:

(A)1/6  (B)1/10 (C)5/49 (D) 5/21

Q.6 For any 2 events A&B, the probabilities P(A), P(A+B),
P(AB) & P(A) + P(B) when arranged in the increasing
order of their magnitudes is:

(A) P(AB)< P(A) < P(A+B)< P(A)+P(B)
(B) P(A)+P(B)< P(A+B) < P(AB)<P(A)

(C) P(A+B) < P(AB) < P(A)+P(B)< P(A)
(D)P(AB) < P(A) < P(A)+P(B) < P(A+B)

Q.7 An integer x is chosen from the first 50 positive

. . 1 .
integers. The probability that, x + 100 > 50, is:
X

1 2 1
A) — B) — — D) N f th
()25 ()25 © 10 (D) None of these

Q.8 The probability of India winning a test match
against West Indies is 1/2. Assuming independent from
match to match the probability that in a 5 match series,
India’s second win occurs at the 3rd test is:

A14 B8 (12 (D)2/3

Previous Years' Questions

Q.1 The probability that an event A happens in one trial
of an experiment is 0.4. Three independent trials of the
experiments are performed. The probability that the

event A happens at least ones is (1980)
(A) 0.936 (B) 0.784
(C) 0.904 (D) None

Q.2 If A and B are two independent events such that
P(A)> 0,and P(B) # 1, then P(A /B) is equal to (1982)

(A) 1-P(A/B) (B) 1 -P(A/B)

©) 1-P(AUB) D) Lﬁ)
P(B) P(B)

Q.3 The probability that at least one of the events A
and B occurs is 0.6. If A and B occur simultaneously with
probability 0.2, then P(A) + P(B) is: (1987)

(A)O4 (B)08 (12 (D14

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

Q.4 One hundred identical coins, each with probability
p, of showing up heads are tossed once. If 0< p< 1 and



the probability of heads showing on 50 coins is equal
to that of heads showing on 51 coins, then the value of
p is (1988)
(A) % (B) 49/101

(€)50/101 (D) 51/101

Q.5 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)

o X

1
N3 3

7 2
(B) I (@) I

Q.6 If E and F are events with P(E)< P(F) and P(En F)>0,
then: (1998)

(A) Occurrence of E = occurrence of F
(B) Occurrence of F = occurrence of E
(©) Non-occurrence of E = non-occurrence of F

(D) None of the above implication holds

3
Q7IfPE) = 7, PANBND) =%and

PANBNC) = % then P(B n Q) is: (2002)
1 1 1 1
(A) - (B) 3 (@] 1< (D) 5

Q.8 If three distinct numbers are chosen randomly
from the first100 natural numbers, then the probability
that all three of them are divisible by both 2 and 3, is

(2004)
4

&) 1155

®) =

4 4
(A) ™ T Q 5

Q.9 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)

(A)1/2 (B)1/3 (©2/5 (D)1/5

Q.10 An experiment has 10 equally likely outcomes. Let
A and B be two non-empty events of the experiment.
If A consists of 4 outcomes, the number of outcomes
that B must have so that A and B are independent, is

(2008)
(A)240r8

Q@ 4or8

(B)3,60r9
(D)5 or 10
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Q.11 Let (0 be a complex cube root of unity with
o # 1. A fair die is thrown three times. If r, r, and r,are
the numbers obtained on the die, then the probability
that ©? + ©2 + @3 =0 is: (2010)

(A) 1/18 (B) 1/9 © 2/9 (D) 1/36

Q.12 A signal which can be green or red with probability

gand % respectively, is received by station A and

then transmitted to station B. The probability of each
. . : .3 .

station receiving the signal correctly is e If the signal

received at station B is green, then the probability that

the original signal is green is (2010)

3 6 20 9
(A) T (B) 7 © = (D)%

Q.13 It is given that the event A and B are such that

Ay = L. p(é]:l and p(E]:Z. Then P(B) is (2008)
4 B 2 A 3

1 1 2 1
(A) e (B) 3 © 3 (D) >

Q.14 A die thrown. Let A be the event that the number
obtained is greater than 3. Let B be the event that the
number obtained is less than 5. Then P(A UB) is(2008)
(B0 O1

3 2
A < (D) T

Q.15 The mean of the number a, b, 8, 5, 10 is 6 and the
variance is 6.80. Then which one of the following gives

possible values of a and b? (2008)
A)a=0b=7 (B)a=5b=2
Qa=1b=6 (D)a=3,b=4

Q.16 In a stop there are five types of ice-creams
available. A child buys six ice-creams

Statement-I: The number of different ways the child
can buy the six ice-creams is 10C5

Statement-II: The number of different ways the child
can buy the six ice-creams is equal to the number of
different ways of arranging 6 A/s and 4 B's in a row.

(2008)
(A) Statement-I is false, statement-II is true.

(B) Statement-I is true, statement-II is true; statement-II
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is a correct explanation for statement-1

(C) Statement-Tis true, statement-II is true ; statement-II
is not a correct explanation for statement-1.

(D) Statement-I is true, statement-II is false

Q.17 How many different words can be formed by
jumbling the letters in the word MISSISSIPPI in which
no two S are adjacent? (2008)

6 7
A) 8.°C,.’C,
€ 6.8.7C,

B)6.7.5C,
6 8
(D) 7.°c, . %,

Q.18 If the mean deviation of number 1, 1 + d, 1 + 2d,
.... 1 +100d from their mean is 255, then the d is equal
to (2009)

(A) 10.0 (B) 20.0 () 101 (D) 20.2

Q.19 From 6 different novels and 3 different dictionaries,
4 movies and 1 dictionary are to be selected and
arranged in a row on the shelf so that the dictionary
is always in the middle. Then the number of such
arrangements is (2009)

(A) Less than 500

(B) At least 500 but less than 750
(C) At least 750 but less than 1000
(D) At least 1000

Q.20 One ticket is selected at random from 50 tickets
numbered 00, 01, 02, ...., 49. Then the probability that
the sum of the digits on the selected ticket is 8, given
that the product of these digits is zero, equals. (2009)

1 1

1 5
(A) I (B) = © 7 (D) 3

Q.21 Statement-I: The variance of first n even natural
2

numbers is

Statement-II: The sum of first n natural number is

nin +1) and the sum of squares of first n natural
numbers is w (2009)

(A) Statement-I: is true, statement is true; statement-II is
a correct explanation for statement-I

(B) Statement-1 is true, statement-II is true; statement-II
is not a correct explanation for Statement-I

(C) Statement-I is true, statement-II is false

(D) Statement-I is false, statement-II is true

Q.22 Four numbers are chosen at random (without
replacement) from the set {1, 2, 3, ....., 20} (2010)

Statement-I: The probability that the chosen numbers

when arranged in some order will form an AP is ;—5

Statement-II: If the four chosen numbers from an AP,

then the set of all possible values of common difference
is {£1,42,43,4, 45}

(A) Statement-I is true, statement-II is true; statement-II
is not the correct explanation for statement-I

(B) Statement-I is true, statement-II is false
(C) Statement-I is false, statement-II is true

(D) Statement-I is true, statement-II is true; statement-II
is the correct explanation for statement-I

10 10
Q23 let s = zl G-, s,= le °¢; and
)= J=

10
S, =22 %°C,. (2010)
=i

Statement-I: 5; =55 x 2
Statement-II: S, = 55x 2% and S, = 10x 28

(A) Statement-Iis true, statement-II is true; statement-II
is not the correct explanation for statement-I

(B) Statement-1 is true, statement-II is false
(C) Statement-I is false, statement-II is true

(D) Statement-Iis true, statement-II is true, Statement-II
is the correct explanation for statement-1

Q.24 There are two urns. urn A has 3 distinct red balls
and urn B has 9 distinct blue balls. From each urn two
balls are taken out at random and then transferred to
the other. The number of ways in which this can be
done is (2010)

(A) 36 (B) 66 (C) 108 (D) 3

Q.25 An urn contains nine balls of which three are red,
four are blue and two are green. Three balls are drawn
at random without replacement from the urn. The
probability that the three balls have different colour is

(2010)

© =

2 1 1
A = ® =7 7 (D) 3



Q.26 For two data sets, each of size 5, the variances are
given to be 4 and 5 and the corresponding means are
given to be 2 and 4, respectively. The variance of the
combined data set is (2010)

11
(A) > (B)6

13 5
© > (D) >

Q.27 Assuming the balls to be identical except for
difference in colours, the number of ways in which one
or more balls can be selected from 10 white, 9 green
and 7 black balls is (2012)

(A) 880 (B) 629 (C) 630 (D) 879

Q.28 Three numbers are chosen at random without
replacement {1, 2, 3, ..., 8}. The probability that their
minimum is 3, given that their maximum is 6, is (2012)

3 1
A) = Q) —
(A) 3 © 2

1 2
(B) c (D) T

Q.29 All the students of a class performed poorly in
Mathematics. The teacher decided to give grace marks
of 10 to each of the students. Which of the following
statistical measures will not change even after the

grace marks were given? (2013)
(A) Mean (B) Median

(C) Mode (D) Variance

Q.30 Let A and B be two events such that

P(AUB) =%, P(A NB) =% and P(A) =%, where A
stands for the complement of the event A. Then the
events A and B are (2014)
(A) Independent but not equally likely

(B) Independent and equally likely

(C) Mutually exclusive and independent

(D) Equally likely but not independent

Q.31 The variance of first 50 even natural numbers is

437 833 (2014)
(B) 2 (@) e

(A) 437 (D) 833
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Q.32 The number of integers greater than 6,000 that
can be formed, using the digits 3, 5, 6, 7 and 8 without
repetition is: (2015)

(A) 216 (B) 192 (©) 120 (D) 72

Q.33 If 12 identical balls are to be placed in 3 identical
boxes, then the probability that one of the boxes
contains exactly 3 balls is (2015)

11 10
55(2 2
(A) 3 (5] (B) 55[5)
12 11
1 1
(@)} 220[§] (D) 22[§j

Q.34 The mean of the data set comprising of 16
observations is 16. If one of the observation valued 16
is deleted and three new observation valued 3, 4 and 5
are added to the data, then the mean of the resultant
data, is (2015)

(A) 16.8 (B) 16.0 (C)15.8 (D) 14.0

Q.35 If the standard deviation of the numbers 2, 3, a
and 11 is 3.5, then which of the following is true(2016)

(A)3a°-32a+84=0 (B)3a’-34a+91=0
(C)3a*’-23a+44=0 (D)3a?-26a+55=0

Q.36 Let two fair six-faced dice A and B be thrown
simultaneously. If E, is the event that die A shown up
four, E, is the event that die B shows up two and E, is
the event that the sum of numbers on both dice is odd,
then which of the following statements is NOT true?

(2016)
(A) E, and E, are independent

(B) E, and E, are independent
(C) E, E, and E, are independent
(D) E, and E, are independent

Q.37 If all the words (with or without meaning) having
five letters, formed using the letter of the word SMALL
and arranged as in dictionary, then the position of the
work SMALL is (2016)

(A) 59 (B) 52 (C) 58 (D) 46
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Exercise 1

Q.1 There are 2 groups of subjects one of which consists
of 5 science subjects and 3 engineering subjects and
other consists of 3 science and 5 engineering subjects.
An unbiased die is cast. If the number 3 or 5 turns
up a subject is selected at random from first group,
otherwise the subject is selected from 2"group. Find
the probability that an engineering subject is selected.

Q.2 A pair of fair dice is tossed. Find the probability that
the maximum of the two numbers is greater than 4.

Q.3 In a given race, the odds in favor of four horses A, B,
C&Darel:3, 1:4, 1: 5 and 1: 6 respectively. Assuming
that a dead heat is impossible, find the chance that one
of them wins the race.

Q.4 A covered basket of flowers has some lilies and
roses. In search of rose, sweety and shweta alternately
pick up a flower from the basket but puts it back if it is
not a rose. Sweety is 3 times more likely to be the first
one to pick a rose. If Sweety begin this ‘rose hunt' and
if there are 60 lilies in the basket, find the number of
roses in the basket.

Q.5 A hotel packed breakfast for each of the three
guests. Each breakfast should have consisted of three
types of rolls, one each of nut, cheese and fruit rolls.
The preparer wrapped each of the nine rolls and once
warped, the rolls were indistinguishable from one
another. She then randomly put three rolls in a bag for
each of the guests. If the probability that each guest got
one roll of each type is m where m and n are relatively
prime integers, find the value of(m + n).

Q.6 Players A and B alternately toss a biased coin, with A
going first. Awins if A tosses a Tail before B tosses a Head;
otherwise B wins. If the probability of a head is p, find the
value of p for which the game is fair to both players.

b
d
integers that are chosen randomly and independently,
and, for each entry, the probability that the entry is odd

is p. If the probability that the value of the determinant
is even is 1/2, then find the value of p.

Q.7 The entries in a two-by-two determinant are

Q.8 Let an ordinary fair dice is thrown for five times.
IfP = E expressed in lowest form be the probability

that the outcome of the fifth throw was already thrown,
then find the value of (a + b).

Q.9 A bomber wants to destroy a bridge. Two bombs
are sufficient to destroy it. If four bombs are dropped,
what is the probability that it is destroyed, if the chance
of a bomb hitting the target is 0.4

Q.10 The chance of one event happening is the square
of the chance of a 2" event, but odds against the first
are the cubes of the odds against the 2. Find the
chances of each, (assume that both events are neither
sure nor impossible).

Q.11 A box contains 5 radio tubes of which 2 are
defective. The tubes are tested one after the other until
the 2 defective tubes are discovered. Find the probability
that the process stopped on the (i) Second test;
(i) Third test. If the process stopped on the third test, (iii)
find the probability that the first tube is non-defective.

Q.12 An aircraft gun can take a maximum of four
shots at an enemy’s plane moving away from it. The
probability of hitting the plane at first, second, third &
fourth shots are 0.4, 0.3, 0.2 & 0.1 respectively. What is
the probability that the gun hits the plane?

Q.13 In a batch of 10 articles, 4 articles are defective. 6
articles are taken from the batch for inspection. If more
than 2 articles in this batch are defective, the whole
batch is rejected. Find the probability that the batch will
be rejected.

Q.14 A game is played with a special fair cubic die
which has one red side, two blue sides, and three green
sides. The result is the colour of the top side after the
die has been rolled. If the die is rolled repeatedly, the
probability that the second blue result occurs on or
before the tenth roll, can be expressed in the form

3P _2d L )
where p, g, r are positive integers, find the

value of p? + g% + r2.



Q.15 An author writes a good book with a probability
of 1/2.If it is good it is published with a probability of
2/3. If it is not, it is published with a probability of 1/4.
Find the probability that he will get atleast one book
published if he writes two.

Q.16 Consider 4 independent trials in which an event
A occurs with probability % The event B will occur

with probability if the event A occurs atleast twice,
it can not occur if the event A does not occur and it

. I
occurs with a probability > if the event A occurs once.
If the probability P of the occurrence of event B can be
expressed as m, find the least value of(m + n), where
n

m, n € N/

Q.17 A uniform unbiased die is constructed in the shape
of a regular tetrahedron with faces numbered 1,2,3 and
4 and the score is taken from the face on which the die
lands. If two such dice are thrown together, find the
probability of scoring.

(i) Exactly 6 on each of 3 successive throws.

(i) More than 4 on at least one of the three successive
throws.

Q.18 Two cards are drawn from a well shuffled pack of
52 cards. Find the probability that one of them is a red
card & the other is a queen.

Q.19 A person flips 4 fair coins and discards those
which turn up tails. He again flips the remaining coin
and then discards those which turn up tails. Find the
probability that he discards atleast 3 coins.

Q.20 Each of the 'n" passengers sitting in a bus may
get down from it at the next stop with probability p.
Moreover, at the next stop either no passenger or
exactly one passenger boards the bus. The probability
of no passenger boarding the bus at the next stop being
p,- Find the probability that when the bus continues on
its way after the stop, there will again be 'n’ passengers
in the bus.

Q.21 A jar contains 2n thoroughly mixed balls, n white
and n black balls. n persons each of whom draw 2 balls
simultaneously from the bag without replacement.

(i) If the probability that each of the n person draw both
balls of different colours is 8 35, then find the value of n.
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(i) If n = 4 then find the probability that each of the 4
persons draw balls of the same colour.

(iii) If n = 7 then the find the probability that each of the
7 persons draw balls of same colour.

Q.22 Eight players P, P, P, .......... P, play a knock-out
tournament. It is known that whenever the players P,
and P, play, the player P, will win if i<j. Assuming that
the players are paired at random in each round, what is
the probability that the player P, reaches the final.

Q.23 Let A & B be two events defined on a sample
space. Given P (A) = 0.4 ; P(B) = 0.80and P(A /B) = 0.10.
Then find;

(i) P(AUB) and P[(ﬂmB)u(Amﬁ)J

Q.24 Mr. A randomly picks 3 distinct numbers from the
set {1, 2, 3,4, 5,6, 7, 8 9} and arranges them in the
descending order to form a three digit number. Mr. B
randomly picks 3 distinct numbers from the set {1, 2, 3,
4,5,6,7,8}and also arranges them in descending order
to form a 3 digit number.

(i) Find the probability that A and B has the
same three digit number.

(i) Find the probability that Mr. A's number is larger
than Mr. B's number.

Q.25 A pair of students is selected at random from a
probability class. The probability that the pair selected

will consist of one male and one female student is %

Find the maximum number of students the class can
contain.

Exercise 2

Single Correct Choice Type

Q.1 Suppose, that it is 9 to 7 against a person A who is
now 35 years of age living till he is 65 and 3 to 2 against
a person B now 45 living till he is 75, then the chance
that one at least of these persons will be alive 30 years
hence is:

(A) 14/27
@12

(B) 53/80
(D) None of these
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Q-2 An experiment results in four possible outcomes S,
S, S, and S, with probabilities p,, p,, p,&p, respectively.
Which one of the following probability assignment is

possible? [Assume S, S,, S,, S, are mutually exclusive]

(A) p,=0.25, p,=0.35, p,=0.10,p,=0.05

(B) p,=0.40, p, =-0.20, p,=0.60,p,=0.20
(©) p,=0.30, p, = 0.60,p, = 0.10, p,= 0.10
(D) p, = 0.20, p, = 0.30,p,= 0.40,p, = 0.10

Q.3 Let P denotes the probability that in a group of 4
persons all are born on different days of the week, then
P must lie in the interval:

1

1 1 1
A) =< P <= B) — <P <=
()3 ()4 c

2

(@) % <P <§ (D) None of these

Q.4 The probability that 4" power of a positive integer
ends in the digit 6 is:

(A) 10% (B) 20% (C) 25% (D) 40%

Q.5 India plays 2 matches each with West-Indies
& Australia. In any match the probabilities of India
getting points 0,1 & 2 are 0.45, 0.05 & 0.50 respectively
Assuming that the outcomes are independent, the
probability of India getting atleast 7 points is:

(A) 0.8750 (B) 0.0875
(C) 0.0625 (D) 0.0250

Q.6 A women has 'n’ keys, of which one will open her
door. If she tries the keys randomly, discarding those
that do not work (with out using the discarded key
again), the probability that she will open the door with
the last key is:

1 1
®-—  ®> O Hy

D)
©)

Q.7 If A & B are two independent events, each with
probability P, ( P # 0) then P(A/AU B) is:

(A)1/pP (B) 1/2
(©)2/P (D) 1/(2-P)

Q.8 The probability of obtaining more tails than heads
in 6 tosses of a fair coins is:

(A) 2/64 (B) 22/64
(C) 21/64 (D) None of these

Q.9 A gambler has one rupee in his pocket. He tosses
an unbiased normal coin unless either he is ruined or
unless the coin has been tossed for a maximum of five
times. If for each head he wins a rupee and for each tail
he loses a rupee, then the probability that the gambler
is ruined is:

(A) 1/2 (B) 5/8 (€) 3/8 (D) 22/32

Q.10 If x be chosen randomly from the set of first 50
natural numbers, then the probability that x* is perfect
square of a natural number is-

(A) 12/25 (B)1/2 (©) 29/50 (D) 31/50

Q.11 A and B independently solve a problem. The
chance that A and B will solve the problem correctly
are P & 1/2 respectively. The chance that they will make

the same mistake is ﬁ If the probability that their

answer is correct and they get the same answer which

is @, then P is:
301

(A)1/2 (B) 3/4 Q) 1/4 (D) None of these

Q.12 Two dice are thrown until a 6 appears on atleast
one of them. Then the probability that for the first time,
a 6 appears in the second throw is:

(A) 175/1296 (B) 275/1296
(C) 375/1296 (D) None of these

Q.13 Box A has 3 white & 2 red balls, box B has 2
white & 4 red balls. If two balls are selected at random
(without replacement) from A & 2 more are selected at
random from B, the probability that all the four balls
are white is:

(A)10%  (B) 2% (€ 12%  (D)4%

Q.14 A & B are two independent events such that
P(A) = 0.7, P(B) = a & P(A UB) = 0.8, then, a =

(A) 5/7 (B) 2/7 1 (D) None

Q.15 A writes a letter to his friend B and gives it to his
son to post it. The chance that his son will post the letter
is 1/2 and the chance that a letter posted will reach it's
destination is 5/6. If the letter was not received by B,
the chance A'sson did not post the letter is-

5 6
(A) 11 (B) 11

2 6
© 3 (D) 7



Q.16 Two numbers are randomly selected from the set
of first 20 natural numbers. Find the chance that their
product is even given that their sum is odd-

(A) % (B) % © % (D) None of these

Previous Years' Questions

Q.1 A box contains 2 black, 4 white and 3 red balls. One
ball is drawn at random from the box and kept aside.
From the remaining balls in the box, another ball is
drawn at random and kept beside the first. This process
is repeated till all the balls are drawn from the box. Find
the probability that the balls drawn are in the sequence
of 2 black, 4 white and 3 red. (1979)

Q.2 Aand B are two independent events. The probability
that both A and B occur is% and the probability that
neither of them occurs is % Find the probability of the

occurrence of A. (1984)

Q.3 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 candidates decide to tick the
answers at random, if he is allowed up to three chances
to answer the questions, find the probability that he will
get marks in the question. (1985)

Q.4 Three players. A, B and C. toss a coin cyclically in
that order(that is A, B, C, A, B, C, A, B....) till a head
shows. Let p be the probability that the coin shows a
head. Let o, B and y be, respectively, the probabilities
that A, B and C gets the first head. Prove that § = (1 - p)
o. Determine «, B and y(in terms of P) (1998)

Q.5 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)

Q.6 A bag contains 12 red balls and 6 white balls. Six
balls are drawn one by one without replacement of
which at least 4 balls are white. Find the probability that
in the next two drawn exactly one white ball is drawn.
(Leave the answer in "C). (2004)
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Q.7 A person goes to office either by car, scooter, bus

or train probability of which being lig and l
777 7

respectively. Probability that he reaches offices late, if

he takes car, scooter, bus or train is g , é , g and

é respectively. Given that he reached office in time,
then what is the probability that he travelled by a car?
(2005)

Paragraph 1 (Q.8 to Q.9): Read the following Paragraph
and answer the questions.

There are n urns each containing (n + 1) balls such that
the ith urn contains 7 white halls and (n + 1-i) red halls.
Let u, be the event of selecting ith urn, i = 1,2,3, ....... ,
n and W denotes the event of getting a white balls.

(2006)
Q8 If (u) c I, wherei =123, ... , then limP(W)is
equal to o
2 1 3
Al B) - O = D) —
(A) (B) 3 © 2 (D) 2

Q.9 If P(u)=c, where c is a constant, then P(u_ /W) is
equal to
2 1

A — B —
n

n 1
Q) —— D
+1 n+1 © )

n+1 2

Q.10 If E and F are independent events such that
0< P(E)<1 andO<P(F)<1, then (1989)
(A) E and F are mutually exclusive

(B) E and F¢ (the complement of the event F) are
independent

(C) E€ and F€ are independent
(D) P(E/F)+P(ES/F)=1

Q.11 Let E and F be two independent events. The

probability that both E and F happen is 1/12 and the

probability that neither E nor F happen is 1/2. Then,
(1993)

(A)P(E) = 1/3, P(F) = 1/4

(B) P(E)=1/2,P(F)= 1/6

(C) P(B)= 1/6, P(F) = 1/2

(D) P(E) = 1/4, P(F) = 1/3
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Q.121If E and F are the complementary events of E and
F respectively and if0 <P(F)< 1, then (1998)

(A) P(E/F)+P(E/F)= 1

(B) P(E/F) + P(E/F)=1
(C) P(E/F) + P(E/F)=1
(D) P(E/F)+P(E/F)=1

Q.13 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 % If P(T)

denotes the probability of occurrence of the event T,

then (2011)
4 3 1 2

(A) P(E) = = P(F) = 3 (B) P(E) = T P(F) = T
2 1 3 4

(C) P(E) = T P(F) = < (D) P(E) = T P(F) = T

Q.14 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)

(A) 1/2 (B) 1/3 (©) 2/5 (D) 1/5

Q15 Let H, H, ...H be mutually exclusive and
exhaustive event with P(H)) > 0,1 =1, 2, ..., n Let E be
any other event with 0 < P (E) < 1. (2007)

Statement-I: P (H|E) > P (E|H).P (H) forI=1,2, ...,n
Beause

Statement-II: ip(Hi) =1
i=1

(A) Statement-I is True, statement-II is true, statement-II
is a correct explanation for statement-I

(B) Statement-I is True, statement-II is True, statement-II
is NOT a correct explanation for statement-I

(C) Statement-I is True, statement-II is False

(D) Statement-I is False, statement-II is True.

Q.16 The letters of the word COCHIN are permuted and
all the permutations are arranged in an alphabetical
order as in an English dictionary. The number of words
that appear before the work COCHIN is (2007)

(A) 360 (B) 192 (C) 96 (D) 48

Q.17 Let E¢ denote the complement of an event E. Let E,
F. g be pairwise independent events with P(G) > 0 and

PENFNG)=0.Then PE° NF|G) equals (2007)

(A) P(E®) +P(F) (B) P(E) —P(F%)

(©) PE)-P(F) (D) P(E) - P(F°)

Q.18 An experiment has 10 equally likely outcomes. Let
A and B be two non-empty events of the experiment.
If A consists of 4 outcomes, the number of outcomes
that B must have so that A and B are independent, is

(2008)
(A)2,40r8

Q4or8

(B)3,60r9
(D) 50r10

Q.19 Consider all possible permutations of the letters
of the word ENDEANOEL.

Match the statement/expressions in column I with the
statement/expressions in column IL (2008)

Column II

(p) 5!

Columnl

(A) The number of permutations containing
the word ENDEA is

(B) The number of permutations in which
the letter E occurs in the first and the last
positions is

(q) 2 x 5!

(C) The number of permutations in which
none of the letters D, L, N occurs in the last
five position is

()7 x5!

(D) The number of permutations in which the
letter A, E, O occur only in odd positions is

($) 21 x 51

Q.20 The number of seven digit integers, with sum of
the digit equal to 10 and formed by using the digits 1,
2 and 3 only, is (2009)

(A) 55 (B) 66 < 77 (D) 88

Paragraph 2 (Q.21 to Q.23): A fair die is tossed
repeatedly until a six is obtained. Let X denote the

number of tosses required. (2009)
Q.21 The probability that X = 3 equals

W= ®2 0= O

Q.22 The probability that X > 3 equals

w2 ez 0 0=



Q.23 The conditional probability that X > 6 given X >
3 equals

w2 g g2

25
D) —
216 216 36 36

Q.24 A signal which can be green or red with probability

g and % respectively, is received by station A and

then transmitted to station B. The probability of each
. L . .3 .
station receiving the signal correctly is 2 If the signal

received at station B is green, then the probability that
the original signal was green is (2010)

0 >

3
A3 20

6 20
(B) 7 (@) >3

Paragraph 3 (Q.25 to Q.26): 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 balls is drawn at random from U, and
put into U,. However, if tail appears then 2 balls are
drawn at random from U, and put into U,. Now 1 ball is
drawn at random from U, (2011)

Q.25 The probability of the drawn ball from U, being

white is
13 23 19 11

A) — B) — C — D) =—

()30 ()30 ()30 ()30

Q.26 Given that the drawn ball from U, is white, the

probability that head appeared on the coin is

17 11 15 12
A) — B) — Q) — D) —
()23 ()23 ()23 ()23
Q.27 The total number of ways in which 5 balls of
different colours can be distributed among 3 persons

so that each person gets at least one ball is (2012)
(A) 75 (B) 150 (©) 210 (D) 243

Q.28 A ship is fitted with three engines E,, E, and E..
The engines function independently of each other with

respective probabilities %, % and % For the ship to be

operational at least two of its engines must function.

Let X denote the event that 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 is(are) true ? (2012)
3

(A) P[ X |x]=E
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(B) P [Exactly two engines of the ship are functioning |
X]= z
8
(© PIX| X, = =
2716

7
(D) P[Xlxll—E

Q.29 Four fairdice D, D,, D, and D, each having six faces
numbered 1, 2, 3, 4, 5 and 6 are rolled simultaneously.
The probability that D, shows a number appearing on

oneof D, D,and D, is (2012)
91 108 125 127

A) — B) — Q) — D) —

()216 ()216 ()216 ()216

Q.30 Let X and Y be two events such that

P(X|Y):%,P(Y|X):% and P(XmY):%. Which of

the following is (are) correct ? (2012)

(A) P(XUY) :§

(B) X and Y are independent
(C) X and Y are not independent

(D) P(X°NY) =%

Q.31 Four persons independently solve a certain

problem correctly with probabilities %%ll Then

48
the probability that the problem is solved correctly by

the at least one of them is (2013)
235 21 3 253

A — B) — Q) — D) ===

()256 ()256 ()256 ()256

Q.32 Of the three independent events E, E, and E, the
probability that only E, occurs is o only E, occurs is
B and only E, occurs is y. Let the probability p that
none of events E , E, or E; occurs satisfy the equations
(a—2Bp=aB and P-3y)p=2By. All the given

probabilities are assumed to lie in the interval (0, 1).

Probability of occurence of E;

Th 1 ope -
en Probability of occurrence of E,

Q.33 A pack contains n cards numbered from 1 to n.
Two consecutive numbered card are removed from the
pack and the sum of the numbers on the remaining
cards is 1224. If the smaller of the numbers on the
removed cards is k, then k — 20 = (2013)
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Q.34 If 1 ball is drawn from each of the boxes B, B, and

B,, the probability that all 3 drawn balls are of the same

colour is (2013)
82 90 558 556

(A) — B) — € — D) —
648 648 648 648

Q.35 If 2 balls 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 (2013)
116 126 65 55

A) — B) — Q) — D) —

()181 ()181 ()181 ()181

Q.36 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 (2014)

3

1 1 2
(A) > (B) 3 (@) 3 (D) 2

Q.37 Six cards and six envelopes are numbered 1, 2, 3,
4,5, 6 and cards are to be placed in envelopes so that
each envelope contains exactly one card and no card
is placed in the envelope bearing the same number
and moreover the card numbered 1 is always placed in
envelope numbered 2. Then the number of ways it can
be done is (2014)

(A) 264 (B) 265 (C) 53 (D) 67

Paragraph 4 (Q.38 to Q.39): Box 1 contains three
cards bearing number 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 the number on the
card drawn from the it" box, I = 1, 2, 3. (2014)

Q.38 The probability that x; +x, + x5 is odd, is

29 53 57 1
A) == (B) = 2L D=
M 105 ® 105 © 15 O3

Q.39 The probability that x
progression, is
9

10 11 7
(A) 105 (B) 105 © 105 (D) 105

1 Xy X are in an arithmetic

Q.40 The minimum number of times a fair coin needs
to be tossed, so that the probability of getting at least
two heads is at least 0.96 is (2015)

Q.41 Let n be the number of ways in which 5 boys and 5
girls can stand in a queue in such a way that all the girls
stand consecutively in the queue. Let m be the number
of ways in which 5 boys and 5 girls can stand in a queue
in such a way that exactly four girls stand consecutively

in the queue. Then the value of m is (2015)
n

Paragraph 5 (Q.42 to Q.45): 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 II (2015)

Q.42 One of the two boxes, boxIand box I, 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 ball was drawn from box II is % then the correct

option(s) with the possible of n, n,, n, and n, is (are)
(Ayn, =3,n,=3,n; =5n, =15
(B) n, =3,n, =6,n; =10, n, =50
(€@ n =8n,=6,n;=5n, =20
(D) n, =6,n, =12,n; =5,n, =20

Q.43 A ball is drawn at random from box I If the
probability of drawing a red ball from box I, after this
transfer, is 1/3, then the correct option(s) with the
possible values of n, and n, is (are)

(Ayn,=4,n,=6
B)yn =2,n,=3
(€) n, =10, n, =20

(D) n,=3,n,=6

Q.44 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))

= 10 P (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

(2016)

®

36 78 75
A) 22 2 D) =
W 73 79 ©% ®) g3



Q.45 A debate club consists of 6 girls and 4 boys. A
team of 4 members is to be selected from this club
including the selection of a captain (from among these
4 members) for the team. If the team has to include at
most one boy, then the number of ways of selecting the
team is (2016)
(A) 380 (B) 320

(C) 260 (D) 95

Paragraph 6 (Q.46 to Q.47): Football teams T and T,
have to play two games against each other.It is assumed

that the outcomes of the two games are independent.
The probabilities of T, winning, drawing and lo sin a
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. 11 1 .
game against t, are >'% and 3 respectively. Each
team gets 3 points for a win, 1 point for a draw and 0

point for a loss in a game. Let X and Y denote the total
points scored teams T, and T, respectively, after two

games (2016)
Q46 P (X >Y)is

w: ®> O3 O

Q47P (X=Y)is

Wi ®3 0z O3
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JEE Main/Boards

Exercise 1

Q.1 Yes Q.2 Yes
Q.71/3 Q.8 163
Q.13 1/16 Q1419
Q.18 0.5 Q.19 1/13

Q.23 k=0.1 (i) 0.6 (i) 0.8

212 .03 .11 . 2
Q.26. (|)2—5 (i) > (i) > (iv) =

24
.29 =
Q29 o

5 4
. (19 . (19
Q.32 (I) (%] (II) (%j

7 .2
Q.30 (i) I (ii) I

Q.33 0.4845 Q.34 0.9185
Q.38 233 Q.39 50
50
131 2 3
42 —— 43| = + —
@zl qa -
41 7
47 — .48 —
Q 112 Q 15
Exercise 2

Single Correct Choice Type

Q1B
Q7C

Q2C
Q8 A

Q.31/18 Q40 Q505 Q.6 No
Q.90.86 Q100,1,23  Ql1lNo Q.120.1
1Y 25 7
15PN =7C|>|,r=012 .7 Q16— 17 =
Q15 P [zj ' Q18 1796 QU7 3
Q.20 6/2197 Q.21(0.4)* Q22 2L
15134
X 0] 1]2 )
24 2
Q P(X) 14_4 2_4 L Q25 2°c6
169 | 169 | 169
X |o]1] 2] 3
Q27 [, (22727 [ 1] 28ue
55 | 55 | 220 | 220
Q3lu=2,5-038
SRETY ’
4 5
6(19 19
1-2(=2 iv)1-| =
(i) 5(20) W) [20J
9 4
Q.35000145 Q36462024 Q.37 (E)
2\ 2\ 1424
Q.40 0.8192 Q.41 (i) [E] (il 1—[§J (i) 3752
Q.44 2/9 Q.45 1/2 Q46 11
’ " T 1024
Q.49 7/15 Q.50 Yes independent
Q.3B Q4D Q.5D Q.6 A
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Previous Years’ Questions

Q1B Q28 Q3cC Q4D Q58 Q6D
Q7A Q8D Q9cC Q10D Q11cC Q12.C
Q138 Ql14C Q15D Q16 A Q17D Q18C
Q19D Q.20 A Q21D Q228 Q238 Q24C
Q.25A Q.26 A Q27D Q288 Q. 29D Q30A
Q31D Q32D Q33A Q.34D Q.35A Q.36C
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JEE Advanced/Boards

Exercise 1
Q1 ; Q25/9 Q.3 319/420 Q.4 120 Q579 Q.6 %
1 328 11 . .

7 — .8 1967 .9 — .10 =, = .11 (i) 1/10 (ii) 3/10 2/3
Q 5 Q Q T Q 9’3 Q.11 (i) 1/10 (ii) 3/10 (iii) 2/
Q.12 0.6976 Q.13 19/42 Q.14 283 Q.15 407/576 Q.16 130

. 125 .. 63 189 N
Q.17 (i) = (i) 2, Q18101/1326 Q19 Q.20 (1 - p).[p,(1-p) + np(1- p,)]
Q.21 (i) 4 (ii) 3—35 (i) O Q.22 4/35 Q.23 (i) 0.82 (ii) 0.76
L1 .. 37

.24 (i) — = .25 20
Q.24 (i) 24 (i) o Q
Exercise 2
Single Correct Choice Type
Q1B Q2D Q3A Q4D Q5B Q6B
Q7D Q8B Q9D Q10C Q11D Q128
Q138 Q148 Q15D Q16D
Previous Years’' Questions

1 — .2 - or = . 4 o = LB = gz —

1260 372 1-1-p) 1-1-p) 1-(1-p)

Q5 (3" =3.2" +3)x 6 C3 06 12C2.6C4 10C1. 2 c, . 12(:2.6C5 11C1.1C1 o7 l

: 6" ! 18- T 12¢ 18- 1 12¢ 7

6 2
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Q8B Q9 A Q108B,C, D
Q14 cC Q15D Q16 C
Ql19A—>p;B—>s;C—>qgD—q Q.20 C
Q24 C Q.25B Q.26 D
Q30A,B Q31A Q.326
Q.36 A Q37C Q.38B
Q42A,B Q43C D Q44 C

Q11A, D Q12A,D Q13A D
Q17C Q18D

Q21A Q228 Q23D
Q278 Q.28 8, D Q29 A
Q335 Q34 A Q35D
Q39C Q4038 Q415
Q45 A Q46 B Q47C

JEE Main/Boards

Exercise 1

1 2 3
Sol1:P(A)= =,P(B)= =,P(AUB) = =
o (A) 2 (B) 3 (AU B) 2

P(AUB) =P (A) + PB)-P(AnB)

31,2 pane)

4 4 3

P(A N B) = l+3_i = 3+8-9 _*2_+1
4 3 4 12 12 6
12 1

P(A)-P(B) = =-£===P(ANB

(A) - P(B) 23°% (ANB)

So the events are independent.
1 1
Sol2: P (A)= = ,P(B) = =
o (A) > (B) 3
1
PANB) ==
( ) 5

P(A) - P(B) = %% = % =P (ANB)

So events A and B are independent.

Sol 3: A dice has 6 numberonitl, 2, 3,4,5,6

In a thrown probability of getting a member 6 P (A)=
Total number of possibility

o

4 has two possibility = 5 or 6 both are greater than 4.
So P(B) = Probability of getting 5 or 6

1. 11
= —+—=—=
6 6 3

1 1_1
PANB)=PA)PB)= = -Z=—
ANB) =PAPE) = =-3=12

Sol 4: P(A) = 0.3P(B) = 0.2

P(BNA)
P(A)
P(ANB) =0

PB/A)=

Because it's given that A and B both are exclusive events

~PB/A) =0

Sol 5: P(A) = 0.4,P(B) = P
PANB)=0

A and B are independents so

P(A nB) =P(A) - P(B) =0.4P

P(A U B) = P(A) + P(B) - P(A N B)
0.7=0.4+P-0.4P = 0.4 +0.6P
0.7-0.4=0.3=0.6P

~p=93_1_o5
06 2

x |-2]|-1] 0 1] 2
P(x)01]0.2|-02]04|05

Sol 6:

The table does not represents probability distribution
as probability never can be negative.
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Sol 7: P(A) = 0. 2,P(B) = 0. 3 X 1 2 3
PAANB)=0.1 Sl 14: oo T04 (0303
P(A/B)= ACB) _ 01 _1 Mean = % P(x); x
P(B) 3 3
=1(0.4) +2 (0. 3) +3 (0. 3)
Sol8:n=12P=1/3 =0.4+0.6+0.9=1.9

Standard deviation = \/npq
Sol 15: A coin is tossed 7 times

P (getting heads in one time) = %

Sol 9: P (A) = 0. 4P(B) = 0.7 If total number of heads = r

PBAA) There is ’C_way to get r heads in 7 times probability of
PA) = getting r heads
r
= PB N A) = P(A)0.6 = (0.4) (0.6) = 0.24 7Cr[}J 1201234567
P(A U B) P(A) + P(B) - P (A N B)
=0.4+0.7-0.24=1.1-0.24=0.86

P(A/B)=

r could be any integer between 0 and 7

. . - 5
Sol 10: A coin is tossed 3 times Sol 16: P(getting 8 in one throw of a pair dice) = 3

X = number of head P (in two successive throws of a pair of dice getting 8
X =0 (T,T,T), 1T, H,T),2(H,H,T), 3H H H) each time)
XcanbeO, 1,2 3 =ixi=£
36 36 1296
x |[0]1]2 Sol 17: E and F are independent
Sol 11: 11101
P(x) 31318 P(E) = 0. 60 and P(E~ F) = 0. 35
L1121 s - PENF) =P (E)-P(F)
IPX) = —+=+==—+====#1
3 36 3 6 6 P(F):P|EmF|:O.35_l
So it's not probability distribution P(E) 060 12

Sol 18: P(A U B) = 0. 7P(A) = 0. 4

Sol 12:

Px) | k [0 ]3k |2k |4k A and B are independent 50
P(A n B) = P(A) - P(B)

TP(x) =1
K+0+3ks2ksdk=1 -+ P(A UB) = P(A) + P(B) - P(A " B)
=10k=1 =0.7=0.4+P(B)-P(A) P(B)P(B) (1-0.4)=0.7-0.
B 4=0.3

1

k=-—=01 03 1
PB = — =—
10 ®) 06 2

Sol 13: Total spades in a deck of 52 cards = 13 Sol 19: There is 3 possibility —

In a time probability of getting one spades = 13_1_ P 48 -
. ) 52 4 First two cards are not ace = 2

P(In two times and both time gets spades) 52C2

:szlxl:i One of them is ace = 484

44 16 51x52
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4x3
51x52
Respectively probability of getting ace in third draw

4 3 2

505050

Both are ace =

®C, 4 48x43¢  4x3 2
= X —+ + X —
2C, 50 52x5150 51x52 50

425 _ 1
5525 13

Sol 20: There is 4 King, queen and 4 jack is a deck of 52
cards. For three drawn
P(One king, one queen, one jack) = i . i . i - 3!
9. one queen. one 50 52 52 O
6

. 6
There is 3! types of way to get them = =—
yP ytog 169x13 2197

Sol 21: Total fires = 4
P = Probability of killed by one bullet = 0. 6 after 4 fire.
P(still alive) = (1 — 0. 6)* = (0. 4)*

Sol 22 : Drawn randomly 5 cards

X, Xy Xy, Xy Xg and x; < X,< X, < X, < X,

1,23...
...49,50

P = Probability of x, = 30. So, x; and x, should be less
than 30 for this number of total way to get x; and
X, = 29(:2

And x,, x,>30 = Total way =°C,

— 50
Total way for x, x, x, x, x, = *°C,

29C2 20(:2 551
50(:5 15134

x |=2|-1|0|1]|2
Px)| 01| k |02]|2k |03k

Sol 23:

¥ P(x); = 1(always true)
0.1+K+0.2+2k+0.3+k=1
4k=1-0.1-0.2-0.34k=0.4

04
=k=—=0.1

4
(i) P(x<1)
=Px=-2)+Px=-1)+P(x=0) + P(x = 1)

=0.1+k+0.2+2k=3k+0.3=0.6

(i) P(x>0)
=Px=0)+Px=1)+P(x=2) +P(x =3)
=0.2+2k+0.3+k=0.5+3k
=0.5+3(0.1)=0.5+0.3=0.8

Sol 24: Total aces in a pack of 52 cards = 4

Two cards are drawn with replacement assume
X = number of getting aces in two drawn

So (i) x, = 0,no aces

by = [22=4)(52-4) _ 48 48 _ 12" 144
Yol 52 52 ) 52 52 132 169
(ii) x, = 1 (one ace)

P(x,) = ZXixﬁzﬁ
52 52 169

(iii) x, = 2 (both are ace)

4 4 1 X 0 1 2

P X = — - = —
)= 5357 ~ Te9 Py | 234 | 24 | 1
169 | 169 | 169

Sol 25: Number of way to get 6 numbers from 1 to
20 = *C,
Number of way to get the fixed 6 numbers = 1

1

20
C6

P=

Sol 26: P(A) = probability of student A passing exam
P (A) = 3/5P(B) = 4/5
= P(A) and P(B) are independent

3 4 12
So,PANB)=P(A)-PB)= = —=—
( ) = P(A) - P(B) NCRET

(i) Both the student passing exam

P(AB) = 22
25

(i) Only A pass the exam
3 12

=P(A)-PANB) = 2-2% =
W=PANB= o5 25 25

15-12 3

(iii) Only one of them passing exam

P(A) + P(B) - 2P(A N B)
B 3+4_2.12 _15+20-24 _ 11

5 5 25 25 25

(iv) None of them passing exam
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1-P(AUB) =1+ P(An B)-P(A) - P(B)

142222 =
25 5 5 25 25

Sol 27: 3 are defective out of 12 items
A sample of 3 items is selected from the box
Where x = number of defective items

(i) x, = 0, all are in will condition

®0Q

3~9
C°C 21
= P(x,) = % = Z=
(o 55

(ii) x, = 1, one defective
3~9
C,°C 27
P(x,) = % =2
G 55

(iii) x, = 2, two defective

3C29C2 27
P(XZ) = o = —
G, 220
(iv) x, = 3, all are defective
3
C 1
P(x,) = > 3 -~
C, 220

X 011 2 3
2127 (27 | 1
55 | 55 | 220 | 220

P(x)

Sol 28: Two dice are thrown, second dice always
exhibits.

S = All possibility: (1, 4) (2,4) (3,4) (5,4) (6,4) (4, 4)
Sum of 8 —» (4, 4)
b X44) 1

ns) 6
Sol 29 : C — Copies ans.
K — Known ans.
G — Guess ans.

R — Ans. is right

P(C) = 1/6P(G) = 1/3

= P(K) = 1_3_121
6 3 2

PRNC) 1

PR = ==
R/Q) PO 8

P(R) =P(CR) + P(KR) + P(GR) there is 4 choices for each
question

So, P(GR) = 2-pG) = L.1_ 1
4 3 4 12
1
P(KR) _ 2 24 24
PR ~ 1.1 1 1 1+4+24 29
8 6 12 2
2 white | | 4 white | | 3 white
Sol 30: | 3 black || 1 black || 7 black
I II Il
B = Ball is black

P(B) = P(BI) + P(BII) + P(BII)
1 3111 7
x x

X —

3535 31

3 1 7
15 15 30 30 30 2

(i) Bag I has max. number of black balls

7

o(II)_PUB) _ 30 _ 7

B) PB 1
2

(i) Bag Il has max. white balls

- P(gjz P(IB) _
B P(B)

2
15

NN

Sol 31: Two cards are drawn with replacement

X = number of getting aces from question number 29

X 0 1 2

144 | 24 1
PX) | — | — | —
169 | 169 | 169
mean = X P(x)x,;= 0 & +1 ﬁ +2 i
169 169 169
_24+2 2
169 13

6= SD = JZP(X)(x, )7 — (ZP(-()’
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2
= \/(0)2 (—144J + 12.[—24 j + 22.(—1 J - [—2 ]
169 169 169 13

24 + 2% —2?

= =0.377=0.38

2
SD=0.38 u= 2
H= 13

Sol 32 : Total choose bulb = 5
P = P (bulb will fuse after 150 days) = 0. 05

q=1-P=095= 22 n=s
20

x = number of fuse

19Y
(i) P(none of 5 will fuse) = (q)° = (%j
(ii) P(not more than ore) = P(x < 1)

=P(x=0)+P(x=1)=(q) +°C q*P*
&5 E-EFEH
=l =+ = |=|=|==||1+—==
20) (20) 20/ (20 19 20
. EX 19 5_ 19 4
~19°(20) (20
4
(i) Pc > 1) = 1— Px = 0) = Plx = 1)= 1_9(2]

5(20

5
; 1 bre— -1 [19
(ivyPx=21)=1-Px=0)=1 (_ZOJ

Sol 33 : x = number of hurdles; he down
Total hurdles = 10 = n
P=5/6=q=1-P=1/6
Px<2)=Px=0)+Px=1)

10 9
2] 1042 «L 204845
6 6) 6

Sol 34 : Total ship = 5

X = n (arrive safe ships)

1
:—:}P:l— = —
97 10 97 10

P(x>4) = P(x = 4) + P(x = 5)

= Scl{iri{if =0.9185
10) 10 (10 :

Sol35:n=10P=0.7

x = number of seed germinate

P(x = 2) =°C,(0.7)*(1-0.7)?

_ 10x9

x(0.49)(0.3)® = 0.00145

Sol 36 : P(F) = P(step forward) = 0. 4
P(B) = P(step backward) = 0. 6
N = 11 (number of step forward)
X+ %, = 11| x, = x| =1
=|11-2x,|=1

11-

=X, = —1 = 50r2xB—11= 1
2
=2x,=1+11=12
Xg =6x =11-5
orll-6=6o0r5
P(x.=6,5=P((x=6)+P(x=05)
= llC6 (0. 4)%(0. 6)° + 11C5 (0. 4)°> (0. 6)°
= llC5 [(0.4 + 0. 6) (0. 24)°]
= 11C5 (0. 24)°> = 462 (0. 24)°

Sol 37 : 4 balls are drawn with replacement from the
bag. Assume x = number ball marked with 6

4 4
e (523

(- There is only one ball which is marked 6 out of 10)

Sol 38 : 6 dice are thrown assume x, = number of dice
which show 5 or 6

_2_ 1 _4_2
P=67397 %73
P(x;>3) =P(x=3)+P(x=4) + Px=5) + P(x = 6)

-rolaJ [ <L
“ofiesfe)-2
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233 (112 243-112 _ 131

Expected number — 729 x =233 =1 o -t o ==
9 3° 243 243

Sol 39 : 200 families, P(B) = % = P (G) Total children =

4 for each family Sol 43: (p + q)°

1V 4 1 variance 62 = npq mean p = np
P(3B, 1G) = *C; x (EJ = axa a2 Given — np + npq = 42
1 =>npl+qg) =42 ..(0)
expectation — 200 XZ: 50 families and (np) (npq) = 360
Sol 40 : P = probability of success of a operation = (np)* q = 360 ()
P = 0. 8, n = 4x = number of successful operation 1?2 —» (np)2 (1+q)2 = 422 _ 49

2 360 10
P(x>3) = P(x = 3) + P(x = 4) (p)°q

= [C, (0. 8)* (1-0. 8) + “C,(0. 8]
=[4x0.8°0.2 + (0. 8]
= 0.8 x 2 =0.8192

=101 +9g?>+2g9)=49q
=109? + 202-49q +10=0
=109?-29q +10=0
=109°-25q-4q+10=0

Sol 41 : P = Probability of graduate student =59(29-5-22q-5-=0
P=0.6 =(29-5)(59-2)=0
=>q=1-0.6=0.4 _ 5 2
=—or—,q<1
q > 5 q

x = number of students will graduate

26 So,ng:>P=1—q=E
(i) P(x = 0) = °C, (0. 4)° = (_] 5 5
> 6 and (np)?q = 360
.. 2
(")P(XZl):l_P(X:O):1{5} . __ 360 _ 360x5
B 3 2 - 2x9
(i) Px<3)=P(x=0) +P(x = 1) + P(x = 2) + P(x = 3) 215{5]
50
6 5 4/03\2 3,33
_[2 +5C 2 3+6C 2 3 e 21(3 n2=102x52n=10x5=503(£+§]
“ls5) 7 s s 25 ) s) T s) (s 55
5 5)5 5)\5 5) 15
. = Jst H
—%[26+6-3~25+15-24.32+20.23.33] Sol 44 : R, = I* ball is red
5
. 3 red
_ 7120 1424 R, = 2" ball is red 7 black
56 3125

R
Total 2 balls are related without replacement P[R_l] >7?

Sol 42 : P = P(bomb hitting a target) 2

P(R, "R,)
1 12 T
P:-:;q:l—_:_ (2)
> >3 7 3 3 2 2146 22 3
+
Two bombs are enough to destroy target PR),= —x—F—x— = ——=—=—

n = 5x = number of bombs that hit the target 5
so for destroy bridge PRNR) = —=xo = o= ==
P(x=2)=1-P(x=0)-P(x=1) (

5 4
-1-|[2 + C, 21,k =1—i[25+5.24]
3 3) 73 3
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Sol 45: Five dice are thrown
Success = odd number

There is number of odd number and even number are
same which is 3 (1, 3,5 and 2, 4, 6)

So, P(success) = P(no success)
but P(success) + P (no success) = 1

-+ There is either odd or even number

P (success) = —

Sol 46: n = 10x = number of getting even number

poligor 1ol
2 2 2

Px>9) =P(x=9) + P(x = 10)

10 10 10
= 10c9 1 +1 11 (1 (1+10) = 111
2 2 2 210 1024

4 red 3red 5 red
‘ 4 green || 5 green || 2 green
Sol 47: A B C
\ J \2
one ball one ball one ball

= 2 green balls and one is red

P(2G, 1R) = PI(GRG) + (GGR) + (RGG)]

e w42 5,2.2),4,5 2

87 87| 887
=222 +i=ix1[z5 6+10] = —=
56 56) 56 56 112

4 red
Sol 48: Two balls are drawn from | 3 black

3 white
7
C
P(none of the ball is white)= 10C2 = %

Sol 49: P(A) = probability of A selection = %

2
PB) = <
(B) 3
Total post = 2

P(only one of them will selected) = P(A) + P(B) - 2P (A B)

Since both events are independent

12 2

So, P(A N B) = P(A) P(B)= = - = =
( ) = P(A) P(B) 3’ T-15
p=1,2 5.2 _>+6-4 7
15 15 15

Sol 50 : E = 1%t throw is head

F = Last throw is tail

o012 2 lpg 221 1
2 2 2 2 2 2 2 2
P(ENF) = P(1%t is head and last is tail)
1 21 1
= —X—X— = —
2 2 2 4
P(E) - P(F) = % =P(EnF)

So, E and F are independent.

Exercise 2
Single Correct Choice Type

Sol 1: (B) P(special card at nt" drawn)

51 1 1
52 51 52

Sol 2: (C) n = 4 (r person)

P =% (correct ans. by one)

X = number of correct ones

4 4
1 5
Px>1)=1-P(x=0)= 1-(1—gj = 1-(3

Sol3:(B)n=2
X = get spade
Total spades in 52 cards = 13

P = P(he fails exactly first two times)

. [52—13}(52—13}_5_ 3939139

52 52 )52 525252 64

Sol 4: (D) 5 is to be chosen from 9 people there is a
couple in group of 9

P = P(couple chosen)

q = P(couple don't chose)



1 2
P+ q= ?{7C5 +7 C3E:|
5

_ 1234176 7.65]|_ 7.8.4:4
9.8.7 9

+ p—
9.8.7.6/12 2.3

Sol 5: (D) P(n) = probability of shown in fall

P( 1 j PLN(LuU?2) P(1)

Plu?2) P(1)+P(2)

l1u?2

“PLA2)=0

01 010 5
014032 042 21

Sol 6: (A) P(A + B) = P(A) + P(B) — P(AB)
and P(A), P(B) > P(AB)

. P(A + B) > P(A), (AB)

and P(A), P(B), P(AB), P(A + B)>0

.. option (A) is correct

P(AB) < P(A) < P(A + B) < P(A) + P(B)

Sol 7: (C) x € {1, 2,......,50}

region

X + @> 50; = x*-50x+100>0
X

. 50 +/50% — 4(100)

2

X = 25i%xl2500—400 (X =25+ 10\2/5

x = 25+5{2

X, = 2.0871 and x, = 47. 912

In region integery € {3, 4,......,47}
So only for x = 1, 2, 48, 49, 50;

y is greater than 0 or x+@ >50

X
_n(1,2,48,49,50) 5 1
=p= 22 7 E
50 50 10
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Sol 8: (A) P = % events

P = probability of win test match

L = Lose match; W = win match
1 1

PL=1-===

L 575

There is 5 match series.
Total possibility = 2°
P(India’s second win occurs at the 3™ test)

P(LWW) + P(WLW)

111111 1
= X —X—+—X—X—= —X=—X—=—X2 = —
2 2 2 2 2 2 2 4

Previous Years' Questions

Sol 1: (B) Given that, P(A) = 0.4, P(A) = 0.6
P(the event A happens at least one
= 1 - P(none of the event happens)

=1-(0.6) (0.6) (0.6) =1-0.216 = 0.784

Sol 2: (B) Since, P(A/B)+P(A/B)=1
~P(A/B)=1-P(A/B)

Sol 3: (C) Given, P(A U B) = 0.6, P(A " B) = 0.2
~P(A)+P(B) = [1 - P(A)] + [1 - P(B)]

=2-[P(A) + P(B)] = 2 - [P(A U B) + P(A N B)]
=2-[06+02]=12

Sol 4: (D) Let X be the number of coins shoeing heads.
Let X be a binomial variate with parameter n = 100 and p.

Since, p(X = 50) = P(X = 51)

= 100 CSOPSO (1_ p)SO _ 100C51(p)51(1_ p)49

100)!  (51)x(49) _ p
(501H(50H 100! 1-p
p 51 51
1-p 50 101

Sol 5: (B) The number of ways of placing 3 black balls
without any restriction is *°C,. Since, we have total 10
places of putting 10 balls in a row. Now the number of
ways in which no two black balls put together is equal
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to the number of ways of choosing 3 places marked
s ' Out of eight places

—W-W-W-W-W-W-W—

The can be done in C, ways
8

C
. Required probability = ——-= 8x7x6 7

°c, T 10x9x8 15

Sol 6: (D) It is given that P(E) < P(F) =EcF ... (i)

and PENnF)>0=>EcF . (ii)
(a) Occurrence of E = occurrence of
F [from Eq.; (i)]

(b) Occurrence of F = occurrence of E

[from Eq. (ii)]
(c) Non-occurrence of E = non-occurrence of F
[from Eq. (i)]
. 3 - 1
Sol 7: (A) Given, P(B) = 1 (AnBNC)= 3 and
A B 1 (AnBNCQ)
—(AnBNC)
) — (BC)
C

P = (Kmﬁmf):EWhich can be shown in Venn
diagram. 3
P(BmC)zP(B)—{P(AmBmE)+P(ﬂmBmE)
3 (1,13 2 1

T4 (3 3) 4 3 12

Sol 8: (D) Since, three distinct number are to be
selected from first 100 natural numbers.

= n(S) = 1°°C,

, = All three of them are divisible by both

(fuvourable events;

2 and 3.
= divisible by 6 i.e., {6, 12, 18, ...... , 96}
Thus, out of 16 we have to select 3.
- n(E) = 1C,
16(:3 4

.. Required probability = —= = ——
R Y7 oc 71155

Sol 9: (C) Let E = event when each American man is
seated adjacent to his wife and

A = Event when Indian man is seated adjacent to his wife.
Now, n(A N E) = (4!); x (21)°

Even when each American man is seated adjacent to
his wife
Again, n(E) = (5!) x (21)*

n(A NE) _ (4N x (21 2

AT e T eyt 5

Alternate Solution: Fixing four American couples and
one Indian man in between any two couples; we have 5
different ways in which his wife can be seated, of which
2 cases are favourable.

.. Required probability =

U1 N

Sol 10: (D) Since, P(A) =

v N

For independent events,

P(A N B) = P(A)P(B) = P(A n B) Sé
=P(ANB) = iiii
10 10 10 10
(Maximum 4 outcomes may be in AnB)
1. Now, P(ANB) = 1
10
= P(A).P(B) = 1
' 10
= P(B) = i X Ez l not possible
10 2 4
2. Now, P(A N B) = i
10
:>£xP(B) _2
5 10
5
= P(B) = —,
(B) 0

Outcomes of B = 5

3. Now, P(AmB):i
10
3 2 3
P(A) PB)= — ==x P(B) = —
3()()1OZ>S><() 10

P(B) = % not possible

4. Now, P(A n B) = i
10



-4
= PA)PB) = -

= P(B) = 1, outcomes of B = 10

Sol 11 : (C) Sample space A dice is thrown thrice,
n(s) =6 x 6 x 6.

Favourable events o1 + ®?2 +®3 =0

i.e. (r, r, r,) are ordered 3-triple which can take values.

1,2,3),
(1I 2l 6)I

(1I 5I 3)’
(1I 5I 6)I

(4.2,3),

(4,5,3)
(4,2,6),

(4,5,6)

i.e. 8 orc and each can be arranged in 3! Ways = 6

~“nE)=8x6
—pE =28 -2
6x6x6 9

Sol 12: (C) From the tree-diagram it follows that

S
4/5 1/5
G G
374/ \V4 3/4 1/4
AG AR AR AG
1/4 1/4
1/4
B, B, Be By B
46
PB) = 22
(By) 30
10 5
PBJG) = Tr =5
5 4 1
PB.ANG) = 2x2=2
(Bn @)= 5253
P(G/BG) = 1/2 :EXE:Q
P(BG) 2 46 23
sol 13: (B) PANB) 1 PANE) 2
P(B) 2 P(A) 3
P(A) 3
Hence —~2 =2 (ButP (A) = 1/4
enceP(B) 2 (But P (A) = 1/4)
1
P(B) ==
= P(B) 3
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Sol14: (C)A={4,5,6},B=1{1, 2, 3,4}
Obviously P(A U B) =1

Sol 15: (D) Mean of a, b, 8, 5, 10 is 6
a+b+8+5+10 _
5
= a+b=7 (1)
S(x, — A
n
_(@a—6°+(b—6)* +4+1+16 _
5

= a’ +b? =25

5

Variance =

6.8

a’+(7-a) =25 (Using (i))
= a’-7a+12=0

a=3,3 and b=3,4.

Sol 16: (A) X; +X, +X3 +X; =6

546-1 _10
G.=6G

Sol 17: (D) Other than S, seven letters M, LI, P P I can

|
be arranged in A 7.5.3.
2141

Now four S can be placed in 8 spaces in 8C4 ways.

Desired number of ways =7.53.%C, 7. °C, . ®C,

n
sum of quantities >
n n

(a+1)

Sol 18: (C) Mean (X) =
1
:§[1+1+100d] =1+50d
1 _
MD. ==X |x; =X |= 255
n

:13)—1[50d+49d+48d+ ..... +d+04d+..+50d]

_ 2d [50x51
101 2
_255x101 _ o,
50x51

Sol 19: (D) 4 novels can be selected from 6 novels
in 6C4 ways. 1 dictionary can be selected and 3
dictionaries in 3C1 ways. As the dictionary selected
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is fixed in the middle, the remaining 4 novels can be
arranged in 4! Ways.

The required number of ways of arrangement
=°C, x>C, x41=1080

Sol 20: (A) S = {00, 01, 02, ..., 49}

Let A be the even that sum of the digits on the selected
ticket is 8 then

A = {08, 17, 26, 35, 44}

Let B be the event that the product of the digits is zero
B = {00, 01, 02, 03, ...., 09, 10, 20, 30, 40}

ANB={8}

1
Required probability P(A /B) = P(/;(;)B) _ % _ %

50

Sol 21: (D) Statement-II is true
Statement-I: Sum of n even natural numbers = n (n + 1)
_nn+1)

Mean (X) = n+1
n

Variance

_in(n+1)(2n+1)
n 6
_(n+D)[2(2n+1)-3(n+1)]
- 3
_ (n+1)[4n+2-3n-3]

3

—(n+1)?

_(h+1)(n-1) n*-1
3 3
. Statement-I is false.

Sol 22: (B) N(S) = °C,

Statement-I:

Common difference is 1 ; total number of cases = 17
Common difference is 2 ; total number of cases = 14
Common difference is 3 ; total number of cases = 11
Common difference is 4 ; total number of cases = 8

Common difference is 5 ; total number of cases = 5

Common difference is 6 ; total number of cases = 2

_17+14+11+8+5+2 1

Prob. —
20C4 85
o 10!
Sol 23: (B) S, = -1
o 23:®) 8, = 20D 55 a0
—9o§: ik =90.2°
CTEG-2-(-2)
L0 10!
S, =
? Jzzlju—lm—(j—l»!
10 9l 9
=10 =10-
j:zl(J—l)!(9—(J—1))!
LU . 10!
S3 _;[J(J_]-H'J]m

10 10

=>j(j-1 ¢, =>j'°C;=90-2° +10.2°
=t oA

=90-2% +20.28 =110.2% =55.2°

Sol 24: (C) The number of ways = °C, x° C,

9%x9

=3x =3x36=108

Sol 25: (A) n(S) =’ C,
nE) => ¢, x* ¢, x* C,
_ 3x4x2 24x!

= x 6! =
9C3 9! 9x8x7

Sol 26: (A) 62 =4, 02 =5 X=2 y=4

X _

c 2 inle;yi=20

o’ =[§zxfj—(i)z =§(2y?)—16
Yx’ =40 Yy’ =105

_ o\
21 (2 2\ _[ Xty
% = 12X +2¥!) ( 2

145-90 55 11

-1 40+105)-9- =22
10 10 10 2
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Sol 27: (D) Number of ways of selecting one or more
balls from 10 white, 9 green, and 7 black balls

=(10+1)9+1)(7+1)-1
=11x10x8-1=879.

Sol 28: (B) Let A be the event that maximum is 6.
B be event that minimum is 3

5
C
P(A) = 8—2 (the numbers < 6 are 5)
CS

5
C
P(B) = 8—2 (the numbers > 3 are 5)
3

2C1
P(ANB)= L
C3

Required probabilityis P[%j 2

P(A)  5c, 10

_P(ANB) _°C,

Ul

Sol 29: (D) If initially all marks were x, then
vy,
52 2(X; —X)

N
Now each is increased by 10

» 2k +10)-(x+10F
o, = N =0]

So, variance will not change whereas mean, median
and mode will increase by 10.

Sol 30: (A) P(AuB)zézP(AuB):l—%:%

-1 1 3
PAA)===PA)=1-—==
(A) 4:>() i)

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

E:§+p(3)_l
6 4 4
1
PB)==
(B) 3
P(A) #P(B) so they are not equally likely.
31 1
Also P(A)xPB)==x=== =P(ANB
so()x()4x34 (ANB)

P(ANB)=P(A)-P(B) so A and B are independent.

2
Sol 31: (D) Variance = Z%— (X)?

) 2 +4+..+100° (2+4+..+100)
50 50

412 +22 432 +..+507)

—(51)
0 (51)
_ g 200101 512 3434 9601
50x6
= =833

Sol 32: (D) Dl:ﬂ:ﬂ:l Number of integer greater than
6000 may be 4 digit or 5 digit

C-1 when number is of 4 digit

C-2 when number is of 5 digit = 5! = 120

total = 120 + 72 = 192 digit

{6, 7, 8}

[TTT1

3432=72

Sol 33: (A) There seems to be ambiguity in the question.
It should be mentained that boxes are different and
one particular box has 3 balls:

Then,
12C3 ><29 _2[2]11

312 3 By

Number of ways = 3

Sol 34: (D) X + X Xi6 _ 16
16
Ifx =16
Xq F Xy X9 —16+3+4+5
18
_ 16x10-16+12 _ 240+12 :Ezm
18 18 29

Sol 35: (A) Standard deviation of numbers 2, 3, a and
11is 3.5

2
4

(3.5 = (x)?

=

- 44942”4121 (2+3+a+11Y
’ 4 4

On solving, we get 3a?—-32a + 84 =0
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Sol 36: (C) E : {4, 1), ....... (4, 6)} 6 cases
E,: {1 2)....... (6, 2)} 6 cases

E, : 18 cases (sum of both are odd)}

P(E,) :%:%:P(EZ)
P(ElmEz):;—G
P(E20E3):%
P(Engl)zé

P(E, NE, NE;)=0

E,.E,,E; are not independent

Sol 37: (C) SMALL

|
A #¥_1)
2!
L #41=24
|
M #3 _1)
2!
|
SA___ #3_3
2!
SL__ _#3!=6
SMALL#1
58 position

JEE Advanced/Boards
Exercise 1

5 science || 3 science
Sol1: | 3engg. || 5engg.
I I

E = engg. subject select

if, 3 or 5 came after thrown a dice then, select a subject

from I otherwise from II

6/ 8 \6)8 8 12

Sol 2: two dice throw possibility 10
=(4,5) (1, 5) (2 5)3,5) (6 5).....

= At least one should be greater than 4

=P

_ 6x1+1x6-1 . 6x1+1x6-1 B

36 36

36 9

Sol 3: Odds for A, B, C, D
=1:3,1:4,1:5,1: 6

1 1

P(A) = — = —,P(B) = =,
(A) 1 7 (B) c
1 1
P(CQ)==,PD)= =
(@) 6 (D) 7
P(one of them will wins)
= P(A) + P(B) + P(C) + P(D)

1 1 1 1 319
= —t—F+—+= = —

4 5 6 7 420
Sol 4: Assume number of roses = x
P(sweety win when she start first) = P(S)

X 60°x
= + s+
(60+x) (60+x)

x | [ 60 jz
= 1+ +...
60+x_ 60 +x

X 1 _ 60+x
60+ x 1_( 60 jz 720+ x
60+ x

60 +x

So P(sweety wins) = P(w) = 1 -
( y ) W) 120 +x

Its given that(s) = 3P (w)

60 + x _ 3.60
120 +x 120 +x

x =180-160 = 120

Sol 5: Total roll = 9(3, 3, 3)

n 9C3 6C3 3C3
m+n=9+70=79

m_’C’C’C GGG GGG

2

36



oo oo

hQ 0 00
%0 %0

oo |0

Sol 6: Probability to head shown = P’

P’(A wins, when first A start)

=P +(1-P)P2+ (1-P)PQL-P)P2+..

= P[L+@1-P")P'(L-P"P")2 +(L-P"P) +..]

, 1 P!
= P =
[1—P‘(1—P‘)} 1-P'+P?
P

PBwin)=1-——
(B win) 1-P'+P?

_1-P+P?-P' _ 1-2P'+P”
1-P'+P” 1-P'+P”

For first to both
P(A) = P(B)

1-2p'4P2 pr
f— =
1-P4P? 1-p'+P”

=P?2-3P+1=0

>P +P=1=P (1-P)
=>@1-P2-3(1-P)+1=0
=>P2-2P+1-3+3P+1=0
=>P2+P-1=0

o ~1+J1+4 -1

P
2 2
w0<P<1
ab
Sol 7: a, b, ¢, d — integer c><a

|D|=ad-bc
if (D) is even than
aordiseven

ad and bc are even < ar.md
ad and bc are odd b or cis even
a,dareodd and b, care odd

P(D| is even) = (P)* + (1 -P?) (1 -P?) = %
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1
=P+ P4 2P} =5
4P* +4P2+1=0
(2P?-1)?=0
=2PP-1==P?=1/2o0r

1
P=—-0<P<1
V2

Sol 8: P = P(out cons of the 5™ throw was already thrown)

P = 1 - P (out com of 5% throw was first line throw)
p- 1_GFXEXEXEXE}

625 671 a

p=g-—222 - 2= 9
1296 1296 b

a+b=671+ 1296 = 1967

Sol 9: x = number of bomb hitting on target

n=4

P = 0. 4(probability of hitting the target for and bomb)
x > 2 for destroy bridge

P(x>2) = P(x = 2) + P(x = 3)+ P(x = 4)

=1C, (0. 4)? (0. 6)*+C,(0. 4)° (0. 6)'+°C,(0. 4)*

4 2
_ 43 x (0. 24)? + 4 (0. 064) (0. 6) + (0. 0256) = %
Sol 10: assume P = I event’s probability

g= IIdevent's probability

P =q?
Odds against the first = %
odds against the first = -—4a
q
1-p _(1—qj3 1-¢
q q q
_ 1-9d+q) _(1-9@-9g°
2 - 3

q q
q+g°=1+9’-2q
3g=1=q=1/3

1Y 1 11
SoP=@Q?=|=| ==; (P ==
o (@) (3) 5 ( q)—>(9 3)
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Sol 11: Total tubes = 5(3G, 2D) Sol 14: Total side = 6
defective = 2(D) B = onered, 2 blue, 3 green
(i) Test stopped on the 2" test P(second blue result occurs on or before the tenth)
p- ’C, _1x2 1 = 1 — P(second blue result occurs after 10t)
= 2= - =
Cz 5x4 10 _1_(ij10_[£)9(gjloc B 610—410—410><5
(ii) Test stopped on 3™ test 6 6)\6) 6"
(DGD) + (GDD) + (GGG) ) 6L _ .40 ) 69 _ 410 ) 39 _ou
€0 XL 2Cx2x3 3x2x1 6% 6’ 3
- 5C3 5x4x3 5x4x3 3P _2d
=——,P=rq=11r=9
1,113 ’
10 10 10 10 P24+ g2 +r2=92+92+112 =283
1,1 ,
(i) P first tube is non—defective | _ 10 10 _2 Sol 15: Probability of good book (G) = =
test stopped on 3“test 3 3 2
10 1

So P(bod book) (B) = 3
Sol 12: Hitting the plane at first = 0. 4

Hitting the plane at 2™ = 0. 3 P(Bj =2/3 and p(Ej - l
Hitting the plane at 3 = 0. 2 ¢ 5/ 4

Hitting the plane at 4 = 0. 1 n=2

P(at lead one book published)
=1 - P(no-book published)
=1- P(GP' BP') - P(GP' GP') — P(B'P BP’)

P = P(gun hits the plane)
=1-(1-0.4(1-0.3)(1-0.2(1-0.1)

=0.6976

, _1op i1 1.3 _lxlx(ljz _lxi(ijz
Sol 13: Total articles = 10 2°27374 2°2\3 2 2.4
Defective (D) = 4 ) 169 _ 407
Non-defective (R) = 6 576 576
Number of chosen articles = 6
= 1°C_, x = number of defective articles Sol 16: P(A) = %
P (batch will be rejected) 5 B 1 5

Pl—|=L1LP—|==,P|l—|=0

=1_P(x=O)+P(x=1)+P(x=2) (Azj [AJ 2 [Aoj

1 Assume x = number of trial when A occur

— 6Co 6C54C1 6C44C2 n=4
- 10 + 0c + 10
6 6 6 PB)=1.P(x>2)+0:Px=0) + 1/2 P(x = 1)

1+6x4+15x6 = P(x = 2) +P(x = 3) + P(x = 4) + 0+ "X =1)
=] 10x9x8x7
1.2-3-4 2 2 3
“ex3) (5 o)
_, 115 _210-115_95 _ 19

4 3
210 210 210 42 +4C4(1) K cl(l)(g) L
3 303) 72



= i[6><4+4><2+1+4><£} = —==—
81 2
=m+n=49 + 81 =130

Sol 17: faces > 1,2, 3,4
When two dice thrown together

(i) Exactly 6 on each of successive throws

— 42522
4 4 10

6 ko2 42xt-2
4 4 16
>33k =
4 4 16

= For 3 throws

(2 2 1]3 (5)3 125
S|l—=t—+—=|=|=| =—
16 16 16 16 16°

(i) More than 4 on at least are of the three throws.

= 1 - P(less than 4 or 4 on all thrown)
= Lessthan4 or4 — (2, 2)

[1j3 64-1 63
1| =] =222
4 64 64

Sol 18: Total red card out of 52 = 26 (R)
Total green = 4 (Q)

g card are red and green both (RQ)
Two cards drawn

= P(one is red & one is green)

= [26x2+25x1+25%x1-(1)(1)]

101
:> —_—
1326

Sol 19: Total coin = 4

Discard those which turn up tails

P = (at least 3 coins discard after 2" flip)
=P(3) + P(4) = 1 -P(0) - P(1) - P(1)

= 1 - [P(HHHH, HHHH)] — P[(HHHT, HHH) + (HHHH, HHHT)]
— P [(HHHH, HHTT) + (HHTT, HH) + (HHHT, HHT)]

1V 1, .
= 1— E _2_8|: Cl><2><1+ Cl]

I 241
—i(i+2'4‘+4x2x3]
282121 212!
= 1_i[1+12+30+24] _ 256-67 189
28 256 256

Sol 20: Total passengers before stop = n
P(get down) = P

P(boarding the bus at next stop) = 1 - P,
P(n passenger are in bus after stop)
=(1-P)"P, + "C, P(-P)"* (1-P,)
=(1-P)"* [P,(1=P) + nP(1-P)]

Sol 21: Total balls = 2n (n while, n black)
n person each draw 2 balls
(i) P(each of n person drawn both balls)
_ 2"(nxn)(n=1)(n-2)
2n!
_n[nl2" 2" _i
2n 2”Cn 35

N4 2*  16x4x3x2 8
8C, 1x7x1x5 35

-32.2°

Son=4
(i)n=4

Each of 4 draw the balls of same colour

(59) (09) 9 (9

1C % CACIC x 4!

P: ><4C2.22
8! 2121

_ 414x3x2x1 4x6:i

4x8x7x6x5x4 35

(iii) n = 7 there is 7 white balls and 7 black ball there is
no way to each of the person draw balls of same colour.

-» Number of same color ball is 7 (odd)
7=2+2+2+1-?(1)=not possible
P=0

Sol 22: Between P, and PJ.
Ifi<j—P win

P(player P, reaches the Final)

Mathematics | 18.57
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P4
to get in final for P, exactly 3 match will be there and
P, all win.

So other 3 are P, P, P, or P,

56 7

_fclcic a2
B 8!

P

Ax3x2x412° _ 4

= 8x7x6x54! 35

Sol 23: P(A)=0.4 >P(A)=1-0.4=0.6
PB)=0.8=P(B)=1-0.8=0-2

P(ANB) _

P(A/B) = 5E)

0.1

() P(AUB)=? P(AnB)=P(B)10.1
=0.2x0.1=0.02
1-P(AnB)=PAUB)=1-0.02=0.98
P(AUB) = P(A) + P(B) - P(A N B)

P(An B) = P(only B)

A B

= P(B) - P(A " B)
P(A ~ B) = P(A) + P(B) - P(A U B)
=0.4+0.8-0.98=0.22
P(AnB)=0.8-0.22=0.58
P(AUB)=0.6 +0.8—(0.58)
=1.4-0.58=0.82

(i) P (AN B) U (ANB)]

(:02

P(AnB)=0.58

P(A~ B) = P(only A)
=P(A)-P(ANB)=0.4-0.22=0.18
P[(AnB) (A~ B)] = 0 from dia.
SoP[(ANB)U (AN B)]

=P(ANB)+PANnB)=0.18 +0.58 =0.76

Sol 24: (i) Number of ways = 8C,
choose 3 digits from set B.
Total ways = 8C, x °C,

P(A and B have same 3-digit number) =

(ii) Case-I: Mr A's number contains 9

_ 8C2 x® G _8&
1 9C3 XS C3 9C3

Case-II: Mr A's number do not contain 9

b - (1-P(A &B have same number))
, =
2

x P(Mr A's number don't contains 9)

8
= 1—81 xix 9C3
CG) 2 °G

P(Mr A's number > Mr. B's number)

=P +P,

°G,  1/20C-1) 111 _ 37
°C, °C, 168 56

Sol 25: One pair is selected
. 10
P(one is mole and one female) = E

assume total student is = 2m
= n boy + n girl
10 _"C.SC 10
19 e, 19
=19n=102n-1)=20n-10

=20n-19n=10

=n=10

Total student is 2n = 20

5C,<°C, 84

5C, 1



Exercise 2
Single Correct Choice Type

Sol 1: (B) P(A) = P(person A lives above 35 years)

So, P (A) = i:i
9+7 16
And P(B") = i:i
3+2 5

So, P(at least one lives)
= 1-P(no lives) = 1 - P(A) . P(B")
1.9 .3 _80-27_53

16 5 80 80

Sol 2: (D) X P = 1for a close event

0<P<1
P+P,+P,+P,=0.2+0.3+0.4+0.1=1
0O<P,P,P,P<1

34—

Sol 3: (A) P = Probability in a group of 4 person
all are born on different days of the week.

_ 7x6x5x4 120
Tx7x7x73 343
l<P<l
3 2
Sol 4: (D) x is a integer
P(x* ends in the digits 6)

14 =1, 2% =16, 3* = 81, 4* = 256,

8=..69=..10=0
There are 4 out of 6 digits which has 6 in the last for 4"
power

So, P =i =40%
10

Sol 5: (B) 2 match each with two other teams.
x =0, 1, 2(Points)

For one match

P(x =0) =0.45

P(x=1) =0.05

P(x =2) =0.50

For all matches
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max point = 2 x 4 =8
Px>7)=P(x=7)+ P(x =28)
=%C,P2,2,2,1)+P(2,22,2)

=4 x (0.5)% (0. 05) + (0. 5)*
=(0.5°[0.2+0.5]=(0.5)20.7 =0.0875

Sol 6: (B) Total key = n

There is only one key to open door
P(last key is the right key)

_n-1 (-1

n (n-1)

Sol 7: (D) A and B are independent
P(A) = P, P(B) =P = P(A nB) = P(A).P(B) = P?

o[ A )_ANAUB)_ P(ANAU(ANB)
AUB) (AUB) P(A UB)

_P(AUANB) _ P(A)
P(AUB)  P(AUB)
P(A U B) = P(A) + P(B) - P(A N B)
PAUB)=P +P—-P?=2P-P?
PAA) P 1
P(AUB) PQ2-P) 2-P

Sol 8: (B) x = number of getting tails

More tail than heads so x > 3 = P(x > 3)

Px=4)+0(x=5)+Pkx=06)

6 6
6 1 6 1 6
= C4[§ + CS E + C6
1[6x5
20| 1.2

+6+1|= i[15+7]:£ - 22
26 26 64

Sol 9: (D) Success = head = H
Success = one rupee win = 0
Lose = Tail — lose one rupee =T
P (he loses)

= P(T) + P(HT) + P(HHT) + P(HHHT) + P(HHHHT) +
P(HHHHHT) + P(HHHHHH)

=l+i(1+1+1+1+1+1):

2 26 32

16+6 22
32




18.60 | Probability

Sol 10: (C) Let {1, 2, 3,......,50} 3

C, °C 3x1
P(all balls are white) = w22 o

C2 6C2 - 5><46X5

x* should be perfect square

So x — seven 2 2
L
Or x — perfect 5o P
x = alleven — 1, 22, 3%, 42,52 62, 72 B
82> 50 Sol 14: (B) P(A)_: 0.7
So x = 82 :>_P(A)=1—P(A)=1—O.7=O.3
Total number of x = 25 + 7 - (3) P(B)=a
P(B)=1-
because 22, 4%, 62 all are even and perfect square both. =P® @
b= 25+47-3 _ 29 P(A L B) = P(A) + P(B) - P(A " B)
50 50 P(AnB) = P(A) - P(B)

~+ A and B are independent

Sol 11: (D) P(A) = P(a solve problem) . 0.820.3+1-a+(0.3)(1-a) (1)

P(A) = P
) =a(l-0.3)=1+0.3-0.3-0.8=0.2
P(B) =1/2 ] 02 2
P(they will make same mistakes)= ﬁ 07 7
hei i .
p their ans. is correct } _ 300 Sol 15: (D) P(son will post the letter) = 1. P(5,)
they get same ans. ) 301 2 P
P(letter react its destination) = > P(D)
= P(they get same ans. ) 6
1 1 1 p P(R) = probability of letter was received
=Px—4—=——+—
2100 100 2 P[ilzp(s;mf{')
P(their ans. is correct) = P x% :g R PR")
111 6+1 7
P/2 PR)=P(S,NAD)+P(SL) = Z+=+= = ——=—
3@2 / _ 100xP (R) = P(5,n D)) Sp) > 3278 o 1
301 1 P 2+100P g
100 2 p|2p|-1/2 _6
R' 7/12 7
= 3(2 + 100P) = 301P
P = 301P
=6+ 300P =30 Sol 16: (D) Set = {1, 2, 3..,20)
=>P=6Px6 =P<1
XX, € set
Sol 12: (B) Two dice are thrown until a 6 appears XX, is even
P(For the I time, 46 appear in second throw) when x, + X, = odd
5 5 11 275 possibility for this condition = (one odd, one even)
= —X—X—m = ———
6 6 36 1296 (not of possibility /or this condition)
Therefore there is 1 case to show at least one 6 = 20¢, -1, =200
(6, 1) (1, 6) (2,6) (6, 2) (3, 6) (6, 3) (4, 6) (6,4) (5 6) (6. Total possibility = 20 x 20 = 400
5) (6, 6)
p= 200 1
‘ 3 white ‘ 2 white T 400 2
2 red 4 red 1,2,4,5,7,8,10,11, 12, 14, 15, 16, 20, 21, 24, 25
Sol 13: (B) i f 3,6,7,13,17,18, 19, 22, 23.

2 balls 2 balls
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Previous Years’ Questions

Sol 1: Since, the drawn balls are in the sequence black,
black, white, white, white, red, red and red.

Let the corresponding probabilities be

BERBEEE - %

Sol 2: Given, P(A).P(B) = %, P(Z).P(§)=§

~[1-P(A)][1-P@B) = %
Let P(A) = xand P(B) =y

=>01-x1-y) = % and xy =

oOlR o

=>1l-x-y+xy= %andxy:

:>x+y—5andxy—l
6 6

=>6x2-5x+1=0=>03x-1)(2x-1)=0

:>x=land—
3 2

: -1 _1
S PA) = 3, PB) = S

Sol 3: The total number of ways to answer the question
=4C, +4C, +4C,+4C,=2-1=15

P(getting marks) = P(correct answer in I chance) +
P(correct answer in II change) + P(Correct answer in III
chance)

1 (i) (131 3 1
15 (15'14) (15'14'13) 15 &5

Sol 4: Let Q = 1 - P = probability of getting the tail. We
have a = probability of A getting the head on tossing
firstly

=PMH,orTT,T,H, or TT,T.T,T.TH, or ...

= P(H)P(T) + P(H)P(T)* + P(H)P(T)E ...
__PH P
1-P(M° 1-@Q°

Also B = probability of B getting the heat on tossing
secondly

=P(MH,or TT,T,TH or TT,T,T,T.T,T H or ... )

1'2°3°45 1234567 8
= P(H) P(T) + P(H) P(T)* + P(H) P(T)" + ...
= P(T) [P(H) + P(H) P(T)? + P(H)P(T)® +..]

=Qa = (1-P)a :P(l_z)
1

Again,we havea + B +y=1

P+PL-P) . P+P(L-P)

Sy=1-(a+p) =1-

1-@3 1-(1-pP)>
_1-(1-P’-2P+P* P—P?+P’
1-(1-P)® 1-(1-P)®
Aiso, a=———, p= 0P
1-(1-P) 1-(1-P)

Sol 5: The total no. of outcomes = 6"

We can choose three numbers out of 6 in 6C3 ways. By
using three numbers out of 6 we can get 3" sequences
of length n. But these sequences of length n which use
exactly two umbers and exactly one number.

The number of n — sequences which use exactly two
numbers

=3 C, [2”—1”—1“}:3(2“—2) and the number of n

sequence which are exactly one number.

-(er)-2

Thus, the number of sequences, which use exactly three
numbers

=6 ¢y3-3(2"-2)-3] = ;[ 3" -3(2") +3]
.. Probability of the required event.

6 ¢[3-3(2")+3]/6°
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Sol 6: Let A, be the event exactly 4 white balls have
been drawn. A,. Be the event exactly 5 white balls have
been drawn. A, be the event exactly 6 white balls have
been drawn. B be the event exactly 1 white ball is drawn
from two draws.

Then,

B B B
P(B) = P(A—IJP(Al)w[A—]P(AZ) + P(A—JP(AQ

2 3

-+ there are only 6 white balls in the

B B
- P(B) = P(A—JP(Al)JrP(A—JP(AZ)

2

12 C1.6 CS 11 Cl-l Cl
+ .

lSC 12C
6 2

Sol 7: As, the statement shows problem is to be related
to Baye's law.

Law C, S, B, T be the events when when person is going
by car, scooter, bus or train respectively.

PO =L )= pe)= 2 pm= Lt
..P(C)—7,P(S)—7,P(B) 7,P(T) 2

Again, L be the event of the person reaching office late.

. L be the event of the person reaching office in time.
Then,PL :Z,pL :§,p£ :E
C 9 S 9 B 9
And P L :§
T 9
L
P[j.P(C)
C
R
P(LJ.P(C) P (LJ.P(S)

C S

L L
+P(B].P(B) + P(T].P(T)

Sol 8 : (B) Here, P(u) = K, ZP(u) = 1
2
- nin+1)

n 2|2
S limP(W) = lim
n—oo o= n(n + 1)2

— lim 2n(n+1)(2n+1) _g
n>e Gn(n+1)° 3

>

2 n+1

Sol 9: (A) P(”—”J _n+l_ 2
W
n+1
Sol 10: (B, C, D) Since, E and F are independent events.

Therefore P(E n F) = P(E).P(F) # 0, so E and F are not
mutually exclusive events.

Now, P(E NF) = P(E) - P(E N F)

= P(E) - P(E).P(F) = P(E)[1 - P(F)] = P(E).P(F)
and PENF)=PEUF) =1-PEUF)
=1-[1- P(E)P(F)]

(- Eand F are independent)

= P(E)P(F)

So, Eand F as well and E and F are independent
events.

Now, )
P(E/F) + P(E/F) = PENF)+P(ENF) _ @zl

P(F) G

Sol 11: (A, D) Both E and F happen = P(EN F) = i
and neither E nor F happens 12

= = 1
= PENF)==
( ) >
But for independent events, we have
1 .
P(ENF) =P(E) P(F) = —
(E~ F) = P(E) P(F) 5 (i)

and P(E N F) =P(E)P(F)
= {1-PE}{A-PF)}
= 1-P(E) - P(F) + P(E)P(F)

1 1
= S=1-{P® + PA) + =

1 17 )
PO+PH=1-— + == . (i

On solving Equation (i) and (ii), we get

either P(E) = % and P(F) = %or P(E) = % and P(F) =

Wl



. =, PENF)  PENF)
Sol 12: (A, D) P(E/F) + P(E/F) = R
_ PENR+PENF _ PR _,
B P(F) T PF)
(b) P(E/F) + P(E/F)
_ PENR)  PENF)
P(F) P(F)
_PENF) | PENF)
PR 1 - PR
- __ P(EUF) PENF)
(©) P(E/F)+PE/F) = TR
~ P(EmF)+P(EmF)¢1
" PF)  1-P(F)
= o= ,5 _ PENF) PENF)
(d) PE/F)+P(E/F) = GG
_ PENR)+PENF) _ P(F) _,
P(F) P(F)
11 ,
Sol 13: (A, D) P(EUF)-P(ENF) = = 0)

(i.e. only E or only F) Neither of them occurs = %

:P(Emf):zis ----- (ii)

From Eq. (i) P(E) + P(F)-2P(ENF) = % ..... (iii)

) _2
From eq. (ii), (1 = P(E)) (1 - P(F)) = 7%

= 1-P(E) = P(F) + PE)P(F) = 235 ~~~~~ (v)

From Eq. (i) and (iv), we get

_7 12
P(E) + P(F) = Eand P(E).P(F) = T

. 7 _pel=12
. P(E).{S P(E)} =2
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7 12
= (PE) - PO + 5 =0
:>[P(E) - %](P(E)—%J:O

PO =3ordopp=tord
5 5 5 5

Sol 14: (C) Let E = event when each American man is
seated adjacent to his wife

A = event when Indian man is seated adjacent to his wife
Now n(A NE) = (4))x (2!)°

Even when each American man is seated adjacent to
his wife

Again n(E) = (51) x (21)*

- P(AJ:n(AmE):(M)x(Z!)S:z
E nE)  GHx@H* 5

Sol 15 : (D) Statement-I:
If P(H, NE) =0 for some I, then

If PH NE)#0 for Vi=1,2..n then

P(Hi] _PH B PH)

E PH) ~ P(E)

P(:JXP(Hi) i
:T”[EJ‘PW [as 0 < P (E) < 1]

|
Hence, Statement-I may not always be true.

Statement-II: ClearlyH, UH, ... UH_ =S (sample space)

= P(H,)+P(H,)+...+PH,)

Il
'_I

Sol 16 : (C) COCHIN

The second place can be filled in 4C1 ways and the
remaining four alphabets can be arranged in 4! Ways in
four different places. The next 97" word will be COCHIN

Hence, there are 96 word before COCHIN.

C C C C
S0l 17: (©) P[E AF j:P(E AF A G)

G P(G)
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_ P(G)-PENG)-P(GNF)

P(G)
_ P(G)1—P(E)—P(F) [+ P(G) % 0]
P(G)
—1-PE)-P(F)
=P(E")-P(F)
Sol 18: (D) P(A N B) _ 4. P _2p/5
10 10 10

= Z?p is an integer

= =50r10

Sol19:A—>p;B>s;C—>qgD—>q
(A) ENDEA, N, O, E, L are five different letter, then
permutation = 5!

(B) If E is in the first and last position then
9-2)!
2!

. 41
(C) For first four letters = o0

=7x3x5!=2Ix5!

For last five letters = 51/3!

I 5l
Hence i><i=2x5!
2 3!

(D) For A, E and O 5!/3! And for others 4!/2!

I I
Hence ixi:2x5!
31 21

Sol 20 : (C) Coefficient of x*° in (x + x° +x3)’

Coefficient of x3 in (1+x+x?)’

Coefficient of x3in (1-x3) (1-x)"’

:7+3*1 C3—7
=2 C, -7
=9><8><7_7:77
Sol 21: (A) PX=3)=| 2 |2 |1 = 22
6)\6)6 216
25
Sol 22: (B) 5,
11 25

Required probability =1 -—===—">=
qui p ility 6" 3¢

Sol 23 : (D) For X > 6, the probability is

5
6

5

6

56
— 4
67

For X>3

55( 1 5)
L5 _(5
6611-5/6 6

Sol 24: (C) Event G = original signal is green

E, = A receives the signal correct

E, = B receives the signal correct

E = signal received by B is green

P(signal received by B is green)

=P(GE,E,) +P(GE,E,) + P(GEE,) + P(GE,E,) + P(GE,E,)

P(E)

P(G/E)=

46

" 5x16

40/5x

46 /5x

16 20

l6 23

Sol 25: (B) H — ball from U, to U,
T — 2ball from U, to U,

E: 1 ball drawn from U,

P/W from U, =%X[§X1]+1X[£le+%

2 \5 2

C 1 [%C, 1] 1
x1|+=x X—=|+=
27 (5¢c, 3) 2

y 3(:1 '2(:1 z é
5, 3) 30
Sol 26: (D) P(ij - P(W /H)xP(H)
W ) P(W /T)-P(T)+(W /H)-P(H)
13 1+g><l
2(5 5 2) 12

23/30

23



Sol 27: (B) Number of ways
=3-3C,-2°+°C,I°
=243-96+3 =150

P(X,) =, P(X,) =

Sol 28: (B, D) P(X,) = PO =4

N |-

P(X) =P(X; N X, " X5)+P(X; N X5 A X,)

+P(XS A X, N X5) +PX, N X,X5) =%

8

(A) P(XT / X) =

1
PX A XS) 321
PX) 1

4

(B) P [exactly two engines of the ship are

7
functioning | X] = % =—

4

EX
op[X).32_5
X, 1 8

4

7
(D) P L :2:1
X, 1 16

2

Sol 29: (A) Favourable : D, shows a number and only 1
of D, D, D, shows same number

Oronly 2 of D, D, D, shows same number
Orall 3 of D, D, D, shows same number
Required probability
_ PGCC x5x5+7C, x5+°C,)

216x6

_6x(75+15+1)  6x91 91
~ 216x6

T 216x6 216
1
Sol 30: (A, B) P(X/Y) =2

PXAY) 1oy 1
P(Y) 2 3

P(v/X)%

PXAY) 1 oy 1
PX) 3 2
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PXUY)=PX)+P(Y)-P(XNY) = % (A is correct)

P(XNY)=P(X)-P(X) = X and Y are
independent (B is correct)
P(X*NY)=P(Y)-P(XNY)

11 1 .
3¢ ¢ (D is not correct)

Sol 31: (A) P (at least one of them solves correctly) =
1 - P (none of them solves correctly)

11 3 7 235
=]l | Sx=x—x—|=—=
2 4 4 8 256

Sol 32: (6) LetP (E) =x, P (E) =yandP (E) =z
Then(1-x)1-y)1-2=p

1-x)yd-2z)=a

1-x)y(l-2z)=p

1-)1-y)A-2)=7v

1-x p o
SO ——=— X =
X o« o+p
Similarly z=—"—
y+p
o Y+p p
1+&
P(E
So, E) _a+p_ v vy
P(E;) Y oa+p 1+E
Y+p o o
Also given op =p= Py g PM
o—2B B -3y o+ 4y
I Say a-5ay
Substituting back | o —2| —— | |p = ——
o+ 4y o+ 4y
= ap-6py=>5ay
Pi1
= (B+1]:6(B+1]:>Y—:6
! * P
a

Sol 33: (5)
Clearly, 1+2+3+...+n-2<1224<3+4+..n

(-2)(-1) 0, (-2)
2 T 2

(3+n)

= n’-3n-2446<0andn’+n-2454>0
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= 49<n<51=n=50

n(n+1)

—(2k+1) =1224 =5k=25=k-20=5

Sol 34: (A) P (required) = P (all are white) + P (all are
red) + P (all are black)

123334
+

— X — X —

"6 9 12 6 9 12
6 36 40 82
—t——t—
T 648 648 648 648

El

2 4
Zx—x
6 9 12

Sol 35: (D) Let A : one ball is white and other is red
E, : both balls are from box B,
E, : both balls are from box B,

E, : both balls are from box B,

E
Here, P (required) = P(XzJ

A
P£E2J.P(EZ)
A A A
P(ElJ.P(E1)+P[E2J.P(E2)+P[E3J.P(E3)

o x3C 1
9
— C2
'C,x’C, 1 *Cx’C

6 9
G, 3 (O

><7
3
3 4
><1+ Gy Clxl
3 12c2 3

1
B 6 55
1 1 2 181
5 6 11

Sol 36: (A) Either a girl will start the sequence or will be
at second position and will not acquire the last position
as well.

3 3
C C
Required probability = G+6) 1
3C 2
2
Sol 37: (C) Number of required ways

=51-{4-41-7C, -31+7C; - 21-1} =

Sol 38: (B) Case-I: One odd, 2 even
Totalnumberofways =2x2x3+1x3x3+1x2x4 =29

Case-II: All 3 odd
Number of ways =2x3x4 =24

Favourable ways = 53
53 _ 53
3x5x7 105

Required probability =

Sol 39: (C) Here 2x, =x; +X;
= X, +X3 =even
Hence number of favorable ways

=°C, "¢, + ¢ g =11

Sol 40: (8) Let coin was tossed 'n’ times

Probability of getting atleast two heads =1 - {i+%}
2" 2
= 1—{”*1}096
2"

2n
> 25
n+1 =

n>8

Sol41: (5) n =6!.
with 5 boys)

m="C, -(7-2.6!)-4!

5! (5 girls together arranged along

(4 out of 5 girls together arranged with others — number
of cases all 5 girls are together)

m _ 5.5-6.41

n 65!

Sol 42: (A, B) P (Red ball) =P(I)-P(R | I)+P(II)-P(R | II)

PAI|R) = = = P(I)-PR | T1)
3P -PR[D+P)-PR|T)

N
lz n,+n,
3 n n
L UL T
n+n, Nny+n,

Of the given options, A and B satisfy above condition

Sol 43: (C, D) P (Red after Transfer) = P(Red Transfer) .

P(Red Transfer in II Case) + P (Black Transfer) . P(Red

Transfer in II Case)

PRI Mm=H on o L
n,+n, (n+n,-1) n +n, n +n,-1 3

Of the given options, option C and D satisfy above
condition.



Sol 44: (C) P(T; )— . P(T, )— , PDO) =

(z)-ede) el

D 7
Now, <P| — . -
ow, P(T,) P[T1]+P(T2) P( j 100
7

:£><1Ox+i><x:—:x:i
5 5 100 0

—||U

Nallv;

4.39
p[T2]_5"40_78
D 93 93
100

7
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Sol 45: (A) = 5C, x C, x4+ 5C,x =380

Sol 46: (B) P(X > V) =| Lxl |4 Lud o[ 1uLl]o2
27271276 \672) 12

Sol 47: (C) P(X=Y) = (ixl ZJ [1 1] 13
2 6 6) 36



