MC SIR

CLASS : XII (ABCD) Dpp on Probability (After 1% Lecture) DPP. NO.- 1

™ 1
Q.1

[Hint:

Q.2

[Hint :

Q.3

Q.4

[Sol.

Q.5

6 married couples are standing in a room. If 4 people are chosen at random, then the chance that exactly

one married couple is among the 4 is :

(A% 22 ®) - © = D) =
33 33 33 33
n(S) ="12C,=55x9=495
n(A)=°C,.°C,.22 =6 x 10 x 4
6x10x4 224 16
PE)="5559 ~ 113 33 Ansl
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 atall is :

(A) 12 (B) 5/9 (C*) 4/9 (D) 2/3

e +7C,
9

Cs

A quadratic equation is chosen from the set of all the quadratic equations which are unchanged by

squaring their roots. The chance that the chosen equation has equal roots is :

FAXRY 1D /M 1/7 N 1/4 /MWW
(A%) 1/2 (D) 1/5 (L) 1/4 w)</o

The probability that a positive two digit number selected at random has its tens digit at least three more

than its unit digitis
(A*) 14/45 (B)7/45 (C)36/45 (D) 1/6
n(S)=9-10=90 x (Tens) y(units)
1 or 2isnot possibleat ten's place
7-8 3
n(A)=1+2+3+...+7=—=28; 4 0,1
2 5 0,1,2
28 14 R 9 0,1,2,3,4,5,6

A 5 digit number is formed by using the digits 0, 1, 2, 3, 4 & 5 without repetition. The probability that the

number is divisible by 6 is :

(A) 8% (B) 17 % (C*) 18 % (D) 36 %
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[Hint: Number should be divisible by 2 and 3.
n(S)=5-5! ; n(A):reject'0'=2-4!
reject 3, 41+2-3-3!
Totaln(A)=3-4!+6-31=18-3!

18-3!

P=55 ~18% ]

Q.6 Acardisdrawn at random from a well shuffled deck of cards. Find the probability that the card is a
(1) king or ared card (ii) club or a diamond (ii1) king or a queen

(iv) king or an ace (v) spade or a club (vi) neither a heart nor aking.

e Lo L2 2 9
[Ans. (i) 73 5 D) 5. (V) 3. ) 5. (D) ]

~ 1

A bag contain 5 white, 7 black, and 4 red balls, find the chance that three balls drawn at random are all

Q
~]

white. [Ans. 1/56]

[Hint: n(s)='0C; =6~ =— Ans.
N O T€ €A1t ~Ating are Fncon Yxr~ axromta A aivd D aws AaFiam~ad 4o
-0 11 10Ul COLLIS daIC LLUDdOU, 1 WU CVULIWL A dllu D alC UClilcu ad

A:No two consecutive heads occur
B: At least two consecutive heads occur.
Find P(A) and P(B). State whether the events are equally likely, mutually exclusive and exhaustive.

[Ans. 1/2;1/2]
[Hint: P(A)=P(B)=1/2/ME/Exh./EL 2 3 4]
Q.9  Thirteen persons take their places at a round table, Find the odds against two particular persons sitting

together. [Ans.5:1]

Q.10  Ahas3 shares in alottery containing 3 prizes and 9 blanks, B has 2 shares in a lottery containing 2 prizes
and 6 blanks. Compare their chances of success. [Ans. 952 to 715]

Q.11  There are three works, one consisting of 3 volumes, one of 4 and the other of one volume. They are placed

on a shelfat random, find the chance that volumes of the same works are all together. [Ans. 140

) 313141 i 3
[Hint: V|V2V3|V4V5V6V7|V8; n(s)=81; —8! = %765 =m Ans. |
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Q.12 5 persons entered the lift cabin on the ground floor of an 8 floor building. Suppose that each of them

[Hint:

Q.13

[Sol.

independently and with equal probability, can leave the cabin at any other floor, starting from the first,

find the probability that all 5 persons leave at different floors.
n(S)=8; n(A)=8C,-5!]

Consider a function f(x) that has zeroes 4 and 9. Given that Mr. A randomly selects a number from the
set {—10,-9,-8,..... 8,9, 10}, what is the probability that Mr. A chooses a zero of f(x?)?

2 . 4
The zeroes, for the f(x~) are £2 and + 3 i.e. four zeroes. [Ans. En ]

In the set of integers from [-10, 10]
There are 21 elements.

Four of these are the zeroes.

4
Therefore, the probability is P= 21 Ans. |

Q.14(a) A fair die is tossed. If the number is odd, find the probability that it is prime. ~ [Ans. 2/3]

(b) Three fair coins are tossed. If both heads and tails appear, determine the probability that exactly one

[Hint:

Q.15

[Sol.

head appears. [Ans. 1/2]
HHT@B); HTTQ3) = n(s)=6]

n different books (n> 3) are put at random in a shelf. Among these books there is a particular book 'A’
and a particular book B. The probability that there are exactly 't' books between A and B is

. 2(n—r-1) 2(n—r-2) (n—r)
(A) n(n-1) (B¥) n(n-1) © n(n-1) (D) n(n-1)
A, B
n <(n —2) others

r books from the remaining (n—2) books can be selected in "~2C_ways and arranged between A and

B inr! ways, also A and B can be interchanged in 2! ways.

Hence n (E)= n_zCr‘r!'2! n—-r-1)!; A| B, B, ... B, [B | (n—r-2) other books

(n-=-2)!"2-(n—-r-1)!-1!
n(E) = rl(n—r-2)!

=21-(m-2)!-(n—r—1)

also n(S)=n!

2(n-2)!-(n-r-1) 2(n-r-1)
n! ~ n(n-1)

P(E)= Ans. ]
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Q.16

[Hint:

Q.17

[Sol.

Q.18

[Sol.

Q.19

A coinis biased so that heads is three times as likely to appear as tails. Find P(H) and P(T). If such a coin
is tossed twice find the probability that head occurs at least once.

115
P(T)=p: P(H)=3p; p=1/41-"3 =1, [Ans. 3/4, 1/4; 15/16]

Nine number 1,2, 3, ......, 9 are put into a 3 x 3 array so that each number occur exactly once. Find the
probability that the sum of the numbers in atleast one horizontal row is greater than 21. [Ans. 1/7]
There are four subsets of {1,2, 3, ...... , 9} that adds to greater than 21.

ie. 24{7,8,9}, {6,9, 8}23, {5, 8,9}22, {6,7,9}22

The number of 3 x 3 array having 7, 8, 9 asarowis 3(3!)(6!)

This is true for each of the four sets.

Hence the number of 3 x 3 array having a row that sums>211is (4)(3)(3!)(6!)

Also total ways = 9!

_@eeheh) 1

Probability o 7

Note that exactly one row can contain elements whose sum is greater than 21. |

Mr. Alives at origin on the cartesian plane and has his office at (4, 5). His friend lives at (2, 3) on the
same plane. Mr. A can go to his office travelling one block at a time either in the +y or + x direction. If
all possible paths are equally likely then the probability that Mr. A passed his friends house is

(A)172 (B*)10/21 (C) 1/4 D) 11/21
9!
n(S)= 5.5 =126  [12th, 18-10-2008]
n(A)=0toF and FtoP 5 PE.5)
4 F[2.3
51 41 3
0 1234
=210 4,
(A)= 136 =21 Ans]
e

In ahand at "whist" what is the chance that the 4 kings are held by a specified player? [Ans. B ]
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Q.20

[Sol.

I'have 3 normal dice, one red, one blue and one green and I roll all three simultaneously. Let P be the
probability that the sum of the numbers on the red and blue dice is equal to the number on the green die.

If P is the written in lowest terms as a/b then the value of (a+ b) equals

(A)79 (B*)77 (C) el (D)57
x denotes the number on red die

y denotes the number on blue die

then x +y <6 (asthe number on green has to be less than or equal to 6)

but x>1 and y>1,hence x +y<4 (using beggar)

x+ty+t=4 = %C,=15=n(A)

15 5
n(S)=216; p:ﬁ:i; a+b=77 Ans.|
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MC SIR

CLASS : XII (ABCD) Dpp on Probability (After 25t Lecture) DPP. NO.- 2
Q.1  Inthrowing 3 dice, the probability that atleast 2 of the three numbers obtained are same is
(A) 12 (B) 173 (C*) 4/9 (D) none
[Hint: P(E)=1-P(all different) =1 —(6/6) - (5/6) - (4/6)=1—(120/216)=4/9 |
Q.2 Thereare 4 defective items in a lot consisting of 10 items. From this lot we select 5 items at random. The
probability that there will be 2 defective items among them is
ol o 2 o3 ey 10
()5 (B) ©) 5 (D) 3
4D 2D
int: 10 — 12t (26-12-2004
ine 10 =< [12%( )
GRS T
p - 10 CS - 21 = ( ) ]
Q.3 Fromapack of 52 playing cards, face cards and tens are removed and kept aside then a card is drawn
at random from the ramaining cards. If
A : The event that the card drawn is an ace
H: The event that the card drawn is a heart
S : The event that the card drawn is a spade
then which of the following holds ?
(A*)9P(A)=4P(H) (B)P(S)=4P (AnH)
(C)3P(H)=4P(AUS) (D)P(H)=12P(ANYS)
9H
it 52 face cards 36 98 .
[Fhnk s 9D *
9C
P(A —l'PH —l'PS —l'PA H _ L. P(ANS —L'P AUS 1
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Q.4

[Hint:

If two of the 64 squares are chosen at random on a chess board, the probability that they have a side in

commonis:

(A) 1/9 (B*) 1/18 (C) 2/7 (D) none

4246434364
64-63

n(S)=%C,-2 ; n(A)=

Alternatively: n(A)=7-8+7-8=112 (vertical or Horizontal)

Ask:

[Hint:

Q.5

Prob that they have a corner in common Ans. 7/144]

2120+2+3+4+5+6)+7] 7
P(A)= 64C2 =14

Ans. |

Two red counters, three green counters and 4 blue counters are placed in a row in random order. The

probability that no two blue counters are adjacent is

7 7 5
N R ) —
(A) 59 B) 198 € 1 (D) none
R R G G GBBBB when counters are alike [14-8-2005, 13t
o
n ()= 234
S! 6
n(A)= 35" IRIR[G|G[G]
15 ) (213141 6!-60 60 15 5
P(A) = _ ] — = = Q. = = —
3121 o] 9-87-6! 789 729 42

Alternatively : n (S)=9! RR,G,G,G4B,B,B,B,

Q.6

[Hint:

n(A)=5!-°C,-4!  when countersare different

516543 543 5

p o - 9.8.7 0 ]

South African cricket captain lost the toss of a coin 13 times out of 14. The chance of this happening was

7 1 13 13
(A%) 513 (B) i3 © i D) 715
L and W can be filled at 14 places in 2'* ways.
n(s)=2M,

Now 13 L'sand 1W can be arranged at 14 places in 14 ways.
Hencen(A)=14
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Q.7

[Hint:

Q
[ee]

[Sol.

Q.9

[Sol.

There are ten prizes, five A's, three B's and two C's, placed in identical sealed envelopes for the top ten
contestants in a mathematics contest. The prizes are awarded by allowing winners to select an envelope
atrandom from those remaining. When the 81 contestant goes to select the prize, the probability that the

remaining three prizes are one A, one B and one C, is
(A*)1/4 B)1/3 (C)1/12 (D) 1/10
n(S) =1°C, =120

n(A) = Sc4 . 3C2 . 2C1

P(E) = 22 An
= =— S

(E) 120 4 ]

Of all the mappings that can be defined from the setA: {1,2,3,4} > B(5,6,7. 8,9}, amapping is
randomly selected. The chance that the selected mapping is strictly monotonic, is

A ! B* 2 C > D >

(A) 125 (B¥) 125 © 4096 (D) 2048
n(S) = 54 =625

n(A)=2-5C, =10

(either by increasing or decreasing)

25 2
P(A)= = = —

5 125 — B

If m/n,inlowest terms, be the probability that a randomly chosen positive divisor of 10° is an integral

multiple of 1038 then (m +n) is equal to
(A%) 634 (B) 643 (C) 632 (D) 692
N = 10% =29 . 59
number of divisors of N = (100)(100) = 104
now 1088 = 288 . 588

Hence divisors which are integral multiple of 238 - 588 must be of the form of 22 - 5> where 88 <a, b < 99.

Thus there are 12 x 12 ways to choose a and b and hence there are 12 x 12 divisors which are integral
multiple if 238 - 588,

H _ 14 9
N P~ 10000 ~ 625

m+n=634 Ans. |
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Q.10

[Hint:
Q.11

[Sol.

Q.12

Q.13

Q.14

Q.15

A coin s tossed and a die is thrown. Find the probability that the outcome will be a head or a number
greater than 4. [Ans. 2/3]

P(HorA)=P(H)+P(A)—P(HNA) where A=number > 4]
Let A and B be events such that P(K) =4/5,P(B)=1/3,P(A/B)=1/6, then

(a) PANnB); (b) P(AUB) ; (c)P(B/A) ; (d)Are A and B independent?

[Ans. (2) 1/18, (b) 43/90, (c) 5/18, (d) NO]
1 1 1 18+30-5 43
b) PAUB)=—+- - —=—"—"=—Ans.

5 3 18 90 90

PBNA) 1 5 5

©  PBAY=TpA)y 181 18

1
= — #P(AN B). A& B are not independent |

1 1
@ PA)PB)=7 T=1c

1 1 1
If A and B are two events such that P (A) = 1 P(B)= 2 and P(Aand B)= 3’ find

(1) P(AorB), (i1) P (not A and not B) [Ans. (1) 5/8, (ii)3/8 ]
Given two independent events A, B such that P (A)=0.3, P (B) = 0.6. Determine
(1) P (A and B) (i1) P (A and not B) (iii) P (not A and B)
(iv) P (neither A nor B) (v)P(AorB)
[Ans. (1) 0.18, (ii) 0.12, (iii) 0.42, (iv) 0.28, (v) 0.72]

The probabilities that a student will receive A, B, C or D grade are 0.40, 0.35,0.15 and 0.10 respectively.
Find the probability that a student will receive

(i)notan A grade (i) Bor C grade (iii) at most C grade

[Ans. (i) 0.6, (ii) 0.5, (iii) 0.25]
In a single throw of three dice, determine the probability of getting
(i)atotal of 5 (i) atotal of at most 5 (iii) a total of at least 5.

[Ans. (i) 1/36, (ii) 5/108, (iii) 53/54]

Dpp on Probability [9]



Q.16

e
3

[Sol.

Q
o

[Hint:

Q.19

[Sol.

A natural number x is randomly selected from the set of first 100 natural numbers. Find the probability

100
that it satisfies the inequality. ~x+ —— > 50 [Ans: 55/100=11/20]
X

e

wrong Ans given by students L 2 ﬁ
Note: {1, 2,48, 49, 50, ........ ,100 } g g y 50° 50 ° 100

Ivtowin as C. Find then a or (' wing. Acssiime no two reach the winnino

tw Kelytowmas C. Findthe pr briity that = or C wins. Assume no two reach the winning
S VR FA e A/
pUH L SHI1UL t:Uubly lﬂ[lb .)/..)J

P(C)=p:P(A)=2p:P(B)=2p
Sp=1=p=1/5

2 1 3
PBorC)=PB)+P(C)= §+§=§ ]

1 4 1 1 bR |

box contains 7 tickets, numbered from 1 to 7 inclusive. If 3 tickets are drawn from t

}»

4334342 6
P= 765 210 !

5 different marbles are placed in 5 different boxes randomly. Find the probability that exactly two boxes

remain empty. Given each box can hold any number of marbles. [Ans. 12/25]
n(S)=5°;  Forcomputing favourable outcomes.

2 boxes which are to remain empty, can be selected in °C, ways and 5 marbles can be placed in the

remaining 3 boxes in groups of 221 or 311 in

5! 5!
31 |im+ﬁi| =150 ways = H(A):SCZ' 150
Hence P(E) =°C, - 150 = —60 = 2 Ans.]
2 5° 125 25 ’

Dpp on Probability [10]



MC SIR

CLASS : XII (ABCD) Dpp on Probability (After 3" Lecture) DPP. NO.- 3

Q.1  LetA & Bbetwo events. Suppose P(A)=0.4, P(B)=p & P(AUB)=0.7. The value of p for which
A & Bare independent is :

(A)1/3 B)1/4 (C*1/2 (D) 1/5

[Sol. P(AuUB)=P(A)+PB)-P(A)-P(B)

0.7=0.4+p—0.4p
0.6p=03 = p=172 ]

Q.2 A pair of numbers is picked up randomly (without replacement) from the set
{1,2,3,5,7,11,12,13, 17, 19}. The probability that the number 11 was picked given that the sum of
the numbers was even, is nearly :

(A) 0.1 (B) 0.125 (C*) 0.24 (D) 0.18
c
1 .PAB_M_—I_l.A.ll‘ 'kd B. 1
[Hint: P(A/B) = PB) 8C2+1 =59 5 Aillispicked, B:sumis even ]
Q.3 Forabiased die the probabilities for the diffferent faces to turn up are given below :
Faces:: 1 2 3 4 5 6
Probabilities : 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
itis faceoneis:
(A)1/6 (B)1/10 (C) 5/49 (D*)5/21
. P(AN(AUB)) P(A) 0.10

[Hint: PAVAUB)=""placB) P(A)+ P(B)  010+032 ]

Q.4 Adeterminantis chosen at random from the set of all determinants of order 2 with elements 0 or 1 only.
The probability that the determinant chosen has the value non negative is :

(A) 3/16 (B) 6/16 (C) 10/16 (D*) 13/16
[Hint: 1—P (Determinant has negative value)
3 13( (1 1].]0 1/./0 1
I=76=76\ It o> |1 1/°)1 o )]
Q.5 15 couponsare numbered 1, 2, 3......, 15 respectively. 7 coupons are selected at random one at a time

MC Sir Dpp's on Probability [11]



[Hint:

Q.6

[Hint:

Q.7

[Sol.

Q.8

with replacement. The probability that the largest number appearing on a selected couponis 9is :

9\° 8\ 3\ 97_¢g’
o el o e

n(S)=x x x x x x x=157; n(A)=97-87]

A card is drawn & replaced in an ordinary pack of 52 playing cards. Minimum number of times must a
card be drawn so that there is atleast an even chance of drawing a heart, is

(A)2 B*3 (©)4 (D) more than four
Even chance means probability is half. Suppose n cards are drawn

P(E)=P(S or FS or FFS...... n terms)

:p<s)[1—(pF)“]:1_(gj“>1 . (3]"<
2 <

1
1—P(F) 4 4) "2

n_. =3 Ans.]

Alicense plate is 3 capital letters (of English alphabets) followed by 3 digits. If all possible license plates
are equally likely, the probability that a plate has either a letter palindrome or a digit palindrome (or
both), is

7 9 8
(A%) 55 B) o5 © s (D) none

Let  A:eventthatthe three letters are palindrome [19-2-2006, 12t & 13th]

B : event that the three digits are palindrome

PA_ﬁ_L L.LL): PB_E_L abc
(A)= 26> 26 MLk iy PB)= 105 10 (there are 10 digits 0—9)

11 1 10+26-1 7
hence, P (A orB)=P(A)+P(B)-P(ANB)= 2= + 1o~ 2610 =~ 2co  ~ 33 Ans:

Whenever horses a, b, ¢ race together, their respective probabilities of winning the race are 0.3, 0.5 and
0.2 respectively. If they race three times the probability that “the same horse wins all the three races™ and
the probablity that a, b, ¢ each wins one race, are respectively (Assume no dead heat)

163 12 1s 10 8

0 © = <o D) =24

8 9
*)y — .
(A% ® 100 100 507 50 507 50

507 50
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[Sol. P(a)=0.3;P(b)=0.5;P(c)=0.2 =a,b,care exhaustive

P(same horse wins all the three races) = P(aaa or bbb or ccc)

037 4 (057 4 (0o - 27F125+8 160 4
(0.3)7+(0.5)" +(0.2) 1000 1000~ 25

P(each horse wins exactly one race)

Q.9  Two cubes have their faces painted either red or blue. The first cube has five red faces and one blue face.

When the two cubes are rolled simultaneously, the probability that the two top faces show the same

colouris 1/2. Number of red faces on the second cube, is
A1 (B)2 (C"3 (D)4
[Sol.  Let the number of red faces on the 2" cube = x [08-01-2006, 12 & 13]

number of blue faces = (6 —x)

P(RRorBB)=1/2

5x 1 6-x 1

—_— 4 —- —

66 6 6 2
5x+6—-x=18

4x=12 = x=3 Ans.]

Q.10 A committee of three persons is to be randomly selected from a group of three men and two women and
the chair person will be randomly selected from the committee. The probability that the committee will

have exactly two women and one man, and that the chair person will be a woman, is/are

(A*)1/5 (B)8/15 (C)2/3 (D)3/10
/3M
[Sol. 51 sn(S)= 5C,=10 [12t& 13t 07-01-2007]

n(A)=3C, -2C, =3
P(2W and 1M) =3/10

32 1
So, P(2W and 1M & chair person is woman) = 033 Ans. |

03 5
Q.11  Anurn contains 3 red balls and » white balls.

Mr. A draws two balls together from the urn. The probability that they have the same colouris 1/2.
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[Sol.

Q.12

[Hint:

Q.13

Mr. B draws one ball from the urn, notes its colour and replaces it. He then draws a second ball from the

urn and finds that both balls have the same colour is, 5/8. The possible value of nis

(A)9 B)6 ©)5 (D1

In the 1% case Urn < iRwhite [12th, 09-11-2008]
C,+"C, 6+n(n-1) 1

P(theymatch)TC2 =5 m =5 = 20> -n+6)=n’+5n+6

= n’-7n+6=0 = n=lor6 ..(1)

3 _ 3 N n n _2
n+3 n+3 n+3 n+3 8§

In the 2" case,

solving n>—10n+9=0
n=9 or 1 ...(2)
from (1) and (2) = n=1 Ans. ]

The probability that an automobile will be stolen and found within one week is 0.0006. The probability that an
automobile will be stolen is 0.0015. The probability that a stolen automobile will be found in one week is
(A)0.3 (B*)0.4 (©)0.5 (D)0.6

P (SN F)=0.0006, where S : moter cycle is stolen ; F : moter cycle found

P (S)=0.0015

PEnS) 6x107* 2
PES)= "5 =15X><104=§ = ®]

[IREASONING TYPE]

In one day test match between India and Australia the umpire continues tossing a fair coin until the two
consecutive throws either H T or T T are obtained for the first time. Ifitis H T, India wins and if itis T T,
Australia wins.

Statement-1: Both India and Australia have equal probability of winning the toss.

because

Statement-2: [facoinis tossed twice then the events HT or TT are equiprobable.

(A) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for statement-1.

(B) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation for statement-1.
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[Sol.

(C) Statement-1 is true, statement-2 is false.  (D*) Statement-1 is false, statement-2 is true.
If T comes to start then Australia can win only in one case thatis TT ~ [13th, 23-11-2008]
= Probability Australia wins = 1/4
[Note that if the starting toss is a head then Australia can not win (think!)]

= India wins =3/4 |

Alternatively:

Q.14

Q.15

[Sol.

Q.16

Indiacanwinif HT or HHT or HHHT or.........
or THT or THHT or THHHT or.......... ]
[SUBJECTIVE]

A certain team wins with probability 0.7, loses with probability 0.2 and ties with probability 0.1. The
team plays three games. Find the probability

that the team wins at least two of the games, but lose none.

that the team wins at least one game. [Ans. (1) 0.49; (i1) 0.973 |

PWY=07 : P(I)N=02
(AW} Vel L\ VoL

b

“P(T)=0.1
\L/ Vel

b

E : winning at least 2 games but lose none
PEyY=P(WWTorWTWorTWWorWWwWWwW)
=3x0.7x0.7x0.1+(0.7> =0.7x0.7[0.3+0.7]=0.49
F : wining at least 1 game
A=LorT = P(A)=03;P(F)=1-P(AAA) =1-(0.3)> =1-0.027=0.973 ]
The probability that a person will get an electric contract is 2/5 and the probability that he will not get

plumbing contractis 4/7 . If the probability of getting at least one contractis 2/3 , what is the probability
that he will get both? [Ans. 17/105]

PE—%'PF—PI bing) = 1 4.3
(E) S5 (F)=P (plumbing) 575

P(EUF)=P(E)+P (F)-P(ENF)

2.2 3 VAN
355" X = X= 105 ns. |
Five horses compete in a race. John picks two horses at random and bets on them. Find the probability

that John picked the winner. Assume no dead heat. [Ans. 2/5]

Dpp on Probability [15]



[Sol.

Q.17

[Sol.

Q.18

Q.19

[Sol.

Q.20

n(S)=°C,=10 } 5
= p=—

n(A)=1-4C, =4 5 ]

There are 6 red balls and 6 green balls in a bag. Five balls are drawn out at random and placed in ared

box. The remaining seven balls are put in a green box. If the probability that the number of red balls in

the green box plus the number of green balls in the red box is not a prime number, is 2 \where pandg

are relatively prime, then find the value of (p + ¢) 1 [Ans. 37 |
6G
12 < — 5drawn [13t™ for jaipur and ajmer 07-01-2007]
6R
Red Box | Green Box Let E is event as desired then
SR 6G

4R 1G 2R 5G

3R 2G 3R 4G -
2R 3G_4R 3G P(E)
IR R 2G
OR 5G 6R 1G

°Cy°Cs+°C,-°C fC+°C,fC, 6490 96 4
¢, " 119-8 1198 1198 33

hence p+q=4+33=37 Ans.]

The odds that a book will be favourably reviewed by three independent critics are 5 to 2,4 to 3, and 3
to 4 respectively. What is the probability that of the three reviews a majority will be favourable?

[Ans. 209/343]

When three cards are drawn from a standard 52-card deck, what is the probability they are all of the

same rank? (e.g. all three are kings). [Ans. 1/425]
What matter is that the last two cards are the same as the first one. the probability for the second is 3k
for the third i 2z

or the third is .

12

17 50 425 OS]

A and B in order draw alternatively from a purse containing 3 rupees and 4 nP's, find their respective
chances of first drawing a rupee, the coins once drawn not being replaced. [Ans. 22/35,13/35]

Dpp on Probability [16]



MC SIR

CLASS : XII (ABCD) Dpp on Probability (After 4" Lecture) DPP. NO.- 4

Q.1

[Hint:

Q.2

[Hint:

Q.3

[Hint:

Q.4

[Hint:

IfE & F are events with P(E) <P(F) & P(ENF) >0, then :
(A) occurrence of E = occurrence of F
(B) occurrence of F = occurrence of E

(C) non—occurrence of E = non—occurrence of F

E: 11, 24, 33, 44, 55, 66 GD]

One bag contains 3 white & 2 black balls, and another contains 2 white & 3 black balls. A ball is drawn
from the second bag & placed in the first, then a ball is drawn from the first bag & placed in the second.

When the pair of the operations is repeated, the probability that the first bag will contain 5 white balls is:

(A) 1/25 (B) 1/125 (C*) 1/225 (D) 2/15

Bag 1<;\;v Bag 2<§]\;V

N| =
)
[\
(9]

3
5

NN

P(E)=P[WBWB]=%

A child throws 2 fair dice. If the numbers showing are unequal, he adds them together to get his final
score. On the other hand, if the numbers showing are equal, he throws 2 more dice & adds all 4 numbers

showing to get his final score. The probability that his final score is 6 is:

A 145 B 146 C 147 D 148
(A) 1296 ( )1296 ( )1296 (D% 1296

P6)={(51,15,24,42) }or {11 & (220r13 or31) or (22& 11) } |

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

P(E)=P(FFS)=3/4.3/4.1/4]

MC Sir Dpp's on Probability [17]



Q.5 EventsAand C are independent. If the probabilities relating A, Band Care P (A)=1/5; P (B) = 1/6;
P(AnC)=1/20; P(B L C) =3/8 then

(A*) events B and C are independent
(B) events B and C are mutually exclusive
(C) events B and C are neither independent nor mutually exclusive

(D) events A and C are equiprobable

Hint: P(ANC)=P(A)-P(C)

Lol po-t
205 = 4

nowP(BuC)=% %—P(BmC) hence P(BmC)—E—é i=P(B)-P(C) = (A)]

Q.6  Anunbaised cubic die marked with 1,2, 2, 3, 3, 3 isrolled 3 times. The probability of getting a total
score of 4 or 6 is

60

(A) (B*) 77 © 376 (D) none

216 216

[Hint: 1,2,2,3,3.,3 (thrown 3 times)

2 3
P()= :PQ)=7 :PG)=~

P(S) =P(4 or 6) =P( 112 (3 cases) or 123 (6 cases) or 222 )

6+36+8 50 25

= 3. = ]
216 216 108

+6

2 E
1 1

ox|—~
oxlw

1
66

Q.7  Abagcontains 3 R & 3 G balls and a person draws out 3 at random. He then drops 3 blue balls into the

bag & again draws out 3 at random. The chance that the 3 later balls being all of different colours is

(A) 15% (B)20% (C*)27% (D) 40%

IR +2G - 2R + 1G + 3B]

2R+1G »>[IRT2G+3B] 3¢ 3¢ 2¢.lc 3¢ 3c¢..3¢c. lc. .2c..3¢

1 2. 1 1 1 2 1. 1 1 1
[Sol. 3R »[3G +3B] —— e 6C + o o ]
3G BRI 3B] 21 ’ } ’

Dpp on Probability [18]



Q.8

[Hint:

Q.9

Q.10

Q.11

[Sol.

Abiased coin with probability P,0 <P <1, of heads is tossed until a head appears for the first time. If the

probability that the number of tosses required is even is 2/5, then the value of P is

(A)1/4 B)1/6 (C*)1/3 D)12
2
P(THorTTTHorTTTTTHor ... )=§
p(1-p) 2 p(l-p) 2 1
I—(—p? 5 = 2 pp 5 = W-p=22-p =3p=1 =p=7]
Two numbers aand b are selected from the set of natural number then the probability that a?+b? is
divisible by 5 is
9 7 11 17
*) — — JR— I
(A%) 25 (B) 18 © 36 (D) 81
Square of a number endsin 0, 1,4,5,6and 9 favourable ordered pairs of

(a%, b can be (0,0); (0,5),(5,0),(5,5); (1,4), 4 D: (1,9), O, 1); (4.6), (6,4) ;
(6,9),(9,6) and P(0)=1/10 = P(5) ; P(1)=P4)=P(6)=P(9)=2/10 ]

In an examination, one hundred candidates took paper in Physics and Chemistry. Twenty five candidates
failed in Physics only. Twenty candidates failed in chemistry only. Fifteen failed in both Physics and
Chemistry. A candidate is selected at random. The probability that he failed either in Physics or in
Chemistry but not in both is

9 3 2 11
(A¥) 20 (B) 5 ©) 5 (D) 20

When amissile is fired from a ship, the probability that it is intercepted is 1/3. The probability that the
missile hits the target, given that it is not intercepted is 3/4. If three missiles are fired independently from
the ship, the probability that all three hits the target, is

(A) 1/12 (B*)1/8 (C)3/8 (D) 3/4

R: Missile is intercepted

W | N

J R)3
3 PR =5 PH/R)=S

P(R) =

H: Missile hits the target R

P(H)=PHANR)+P(HN R)=P[R)-PH/R)+P(R) PH/R)

a
=l

1
3

111
HenceP(HHH)ZE'E'E 2
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Q.12 Anurn contains 10 balls coloured either black or red. When selecting two balls from the urn at random,
the probability that a ball of each colour is selected is 8/15 . Assuming that the urn contains more black

balls than red balls, the probability that at least one black ball is selected, when selecting two balls, is

A) 18 ®) 30 ) 39 D) 41
45 45 45 45
x black
[Sol. 10 <
10 —x red
X 10—x
C, "¢, g x(10-x) 8 10k 42420 ; A
10 =T = = - = X*— 10X = = X= or xXx=
C, 15 45 15
since given that no. of black balls is more than red balls
number of BB=6
number of RB =4
now P(E)=1-PRR)
1 ¥ Ans. |
= 10 ns.
C, 45
0O 1R A fair die ic tncead reneatidly Mr A wingifitic 1 ar?) an twon caonaeecnitive taccae and My R wing ifit iq
\( i1 4 A AQGIL VIV 10 LUOOVVAL L\/l.lvul-l\allj. AVALe L X VYLLILO 11 1L 10 1 VUVl 4 V1L LVYYU VULIOVVULL YV LUDOWVLD CGUINE LVALe L7 VYV LLLO 11 1LV 1O
tiv he probability that A wins if the die is tossed indefinitely, is

[Sol. Let  P(S)=P(1or2)=1/3 (Note: game can start with S and F)
P(F)=P3 or4 or 5 or 6) =2/3

P(A wins)=P[(SSorSFSSorSFSFSSor

2
X
2

~

5
P (A winning) = TR P (B winning) = o1 Ans. |
[20]
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Q.14 Anunbiased die with the numbers 1, 2, 3, 4, 6 and 8 on its six faces is rolled. After this roll if an odd
number appeares on the top face, all odd numbers on the die are doubled. If an even number appears on
the top face, all the even numbers are halved. If the given die changes in this way then the probability that

the face 2 will appear on the second roll is
(A)2/18 (B)3/18 (C*2/9 (D)5/18

[Sol.  H,: eventthat die shows up odd P(H,)=1/3 S={1,2,3,4,6,8}
H,: event that die shows up even P(H,)=2/3
A =2"roll shows up 2

if H, occurs then the faces becomes 2,2, 6,4, 6, 8 H, H,
if H, occurs then the faces becomes 1, 1,3, 2,3, 4

Now, P(A)=P(ANH,)+P(AnH,) 7
=P(H,)- P(A/H,) + P(H,) - P(A/H,)

2.2 1 _4_ 2
6 3 6 18 9 M

1
3

Alternatively:  make a tree diagram

2/3 E- 1,2,3,4
1,3
< 21,11 1,12
26 ] 36 33 99 o™
1/3™>0 2.4.6.8

Q.15 Abutterfly randomly lands on one of the six squares of the T-shaped

figure shown and then randomly moves to an adjacent square. The G

=~
=
7
w

probability that the butterfly ends up on the R square is
(A*)1/4 B)1/3 (©)2/3 (D) 1/6 o
[Sol.  Pr(Ending on R in the second step)

= Pr (landing on B then move to R) + Pr (landing on W then move to R)

N~

. 6.2_

Q.16  Afaircoinis tossed a large number of times. Assuming the tosses are independent which one of the

following statement, is True?

(A) Once the number of flips is large enough, the number of heads will always be exactly half of the total
number of tosses. For example, after 10,000 tosses one should have exactly 5,000 heads.

(B*) The proportion of heads will be about 1/2 and this proportion will tend to get closer to 1/2 as the
number of tosses inreases

(C) As the number of tosses increases, any long run of heads will be balanced by a corresponding run of
tails so that the overall proportion of heads is exactly 1/2

(D) All of the above

Dpp on Probability [21]



[Sol.

(A)

(B)

©

FRMAEl I "I B
LEVERJEL_ 1T IF L L VIO JIL_\_

Which of the following statement(s) is/are correct?

(A) 3 coins are tossed once. Two of them atleast must land the same way. No mater whether they land
heads or tails, the third coin is equally likely to land either the same way or oppositely. So, the chance

that all the three coins land the same way is 1/2.
(B*)Let 0 <P(B) <1 and P(A/B) =P(A/B°) then A and B are independent.

(C*) Suppose an urn contains 'w' white and 'b' black balls and a ball is drawn from it and is replaced
along with 'd' additional balls of the same colour. Now a second ball is drawn from it. The probability

that the second drawn ball is white is independent of the value of'd'".
(D*) A, B, C simultaneously satisfy P(ABC) =P(A)-P(B)-P(C) and P(ABC) =P(A)-P(B)- P(C) and

P(ABC) =P(A) P(B) ‘P(C) and P(ABC) = P(A) ‘P(B)-P(C) then A, B, C are independent.
False; P(TTT HHH—l+l—l
alse; P( or )= R

P(ANB) P(ANB‘) P(A)-P(ANB)
PB)  1-P(B) 1-P(B)

P(A N B)[1 —P(B)] =P(B) - P(A)—P(B) - P(A N B)

£x)

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

(W ¥ d)W w+d+b W
wW—| + <
b B 5 B
b w+b+d W
btw \g __[(b+td)B
W W b+td B

w+b+d
W w+d b W w W
= . + . = w+d+b)=
P(W) w+b w+d+b b+w w+b+d (b+W)(W+d+b)( ) w+b

Hence 2" ball drawn is white is independent of 'd".
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D)

Q
o

Q.19

[Sol.

LD
to
oS

Q.21

[Hint:

To prove that A, B, C are pairwise independent also

now P(ANB)= P(A NBNCUANBN C) (from the venn diagram)

P(ANB)=P(ANBAC }+P(ANBAC) A B
=P(A)-P(B) - P(C) +P(A) - P(B) - P(C) (given)
=P(A)- P(B) [P(C) + P(C)]
=P(A) - P(B)

|l|Ly for other two = (D) is correct]

XY 71

Ineach of aset of games itis 2 to 1 in favour of the winner of th preV10us game. What is the chance that
1.

the player who wins the first game shall win three at least, of the next four? [Ans. 4/9]
2 1 1 2
P(W/W)= 2 : P(L/W) = 2 s P(W/L) = = s P(LL) = ]

A normal coin is continued tossing unless a head is obtained for the first time. Find the probability that

(a) number of tosses needed are at most 3.

(b) number of tosses are even. [Ans. (a)7/8, (b)1/3]
(@P(HorTHor TT H),
1 1 1 . "
) + 1 + 3 = n — probability that H appears for the 15 time on atmost 3 tosses
b THorTTTH P(E —1/4 1.l
r J = =—X_-==
pe ore arace t e c]ﬂance Of‘tl‘\ree runners A R (' were ectimated ta he nronortional ta 5 2 2 hnt
AINVAIVL i s AL LACALL PUNSSSY L A1LIN L L) 4L L, U, o VYVIWV Voulllialwva W U IJL\JIJVI uiviial w J’ J, At, vuL
during the race A meets with an accident which reduces his chance to 1/3. What are the respective
chance of B and C now? [Ans. B=2/5;C=4/15]

A is one of the 6 horses entered for a race, and is to be ridden by one of two jockeys B or C. Itis 2 to
1 that B rides A, in which case all the horses are equally likely to win; if C rides A, his chance is trebled,
what are the odds against his winning? [Ans. 13 to 5]

A'ishorse; B and C joceky

H: Horse 'A' wins the race

H
o 1 e 1 1. — E
E :'B'rides'A"; P(E)=2/3 1 E,
E,:'C'rides'A"; P(E,))=1/3
P(H/E))=1/6; P(H/E,)=3/6
PH)=PHNE)+PHNE —zXlJrlxE
( )_ ( M 1) ( M 2)_ 376 3 6]
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MC SIR

CLASS : XII (ABCD) Dpp on Probability (After 55 Lecture) DPP. NO.- 5
N1 TinAinnta +lha Arwmnant ~ndan ca~iianmnn 1 nacmannt ~F4laa CATl Acxrton v o
-1 HIUICALC UIC CULTTLL UIUCT SCHUCTILU 11 ICSPOLL UL UIC 1VU1IVWILLE .
§ ok TR TR TS VRS IR § B0 NS Bk IRNNLSL [ R, Y S I D W e & TS J I o S R,
I. 11 NC Proovavillty tdtl a COIMpULCT WL 1dll auring e 1rst nour o1 operauon 1s v.u 1, en 11 we wrn

[Hint:

Q.2

[Sol.

on 100 computers, exactly one will fail in the first hour of operation.

11. A man has ten keys only one of which fits the lock. He tries them in a door one by one discarding
the one he has tried. The probability that fifth key fits the lock is 1/10.

III.  Giventhe events A and B in a sample space. If P(A) =1, then A and B are independent.

IV. When a fair six sided die is tossed on a table top, the bottom face can not be seen. The probability

that the product of the numbers on the five faces that can be seen is divisible by 6 is one.

(A)FTFT (B*)FTTT (C) TFTF (D) TFFF

100
IL. Every key that fits have the same probability = 1/10

— 100, 1 2
L PX=1)='9C|1 [18-12-2005, 12 & 13]

III.  Consider P(A U B)=P(A)+P(B)-P(ANB)

but (A UB)=P(A) =1 A
1=1+PB)-P(ANB)
P(A nB)=P(B)=P(B)- P(A) (P(A)=1)

IV. Eachproduct12345;12346,12356,12456,13456,23456isdivisible by six.]

If a, b and c are three numbers (not necessarily different) chosen randomly and with replacement from
the set { 1,2,3,4,5}, the probability that (ab + ¢) is even, is
59
*
(A) 125 B 125 125 (C) 125 (D) 125

P (number chosen is odd) =3/5
a,b,c, are all odd

P (number chosenis even) =2/5 ab+ciseven < cis oven and atleast a or b is even
E (ab+c)iseven;
note that event E can occus in two cases
3V 27
E,: allthe three number a, b and ¢ are odd; P(E))= (gj =125

E .

) ciseven and atleast one of a or bis even

P(E _z (l_i]_% E_ﬁ
(2)_5 25) 5 25 125

59
P(E) = P(E, orE)) = P(E,) + P(E)) = - Ans.]
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Q.3

[Hint:

Q.5

[Sol.

A examination consists of 8 questions in each of which one of the 5 alternatives is the correct one. On the
assumption that a candidate who has done no preparatory work chooses for each question any one of
the five alternatives with equal probability, the probability that he gets more than one correct answer is

equal to

(A) (0.8)3 (B) 3(0.8)8 (C) 1-(0.8)3 (D*) 1-3(0.8)°

An ant is situated at the vertex A of the triangle ABC. Every movement of the ant consists of moving to

one of other two adiacent vertices from the vertex where 1t ig sitnated. The nrobahilitv of ooino to anv of
one of other two agdjacent verfices from the vertex where 1t 15 sifuated. 1 he probabilify of gomg o any of
the other two adiacent vertices of the trianole i eauial The nrohahility that at the end of the fourt

the other two adjacent vertices of the friangle 15 equal. 1 he probabiuiify that at the end of the fourth

movement the ant will be back to the vertex A, is :

4 6 7 8
) 7 (B 1 © 1 D) 1

[13th,25-1-2009]  [Dpp, prob] DONE

——— £ =[B]]

A key to room number C, is dropped into a jar with five other keys, and the jar is throughly mixed. If
keys are randomly drawn from the jar without replacement until the key to room C, is chosen, then what

are the odds in favour that the key to room C, will be obtained on the 2™ try?

(A) 1:4 (B*) 1:5 (©) 1:6 (D) 5:6

1
s for the probability. The odds are therefore 1 : 5.]

| —

5
We want to fail the first try, so we have ra
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Q.6 LotA consists of 3G and 2D articles. Lot B consists of 4G and 1D article. Anew lot C is formed by
taking 3 articles from A and 2 from B. The probability that an article chosen at random from C is

defective, is

(A)1/3 B)2/5 (C*) 8/25 (D) none
3 3
] . = 1 . = —_— = — A
[Hint: A= event that the item came from lotA ; P(A) 310 s D

B =item came from B ;

iy

P(B)=2/5
\*~/ e

D =item from mixed lot' C' is defective
PMD)=P(D NA)+P(DNB)

3 1 8
=P(A). P(D/A) + P(B). P(D/A) = gx 5 +§X§ = 75 Ans. |

Mr. A and Mr. B each have a bag that contains one ball of each of the colours blue, green, orange, red

Q
~]

and violet.'A' randomly selects one ball from his bag and puts it into B's bag. 'B' then randomly selects

one ball from his bag and nuts it into A's bao. The probability that after this
puisitinto A's bag. 1he prob ythatarl S

s bag and abilit ter thisp

rocess the contents of the
rocess the contents ot the

two bags are the same, is

(A)1/6 B) 1/5 (C*1/3 (D) 172
[Sol. D[(RAR)+BAB)+(GNG)+(OnO0)+(VAV)

P(R) - P(R/R) + P(B) - P(B/B) + ........

142, 2.2 2. 21 15 1
516766 6 6| 353 3Ans

Alternatively:  any ball from A can go to B. For the contents of the two bag to be the same the ball of the same
colour must return. Hence p=2/6 =1/3 Ans. ]

Q.8  OnaSaturday night 20% of all drivers in U.S.A. are under the influence of alcohol. The probability that
adriver under the influence of alcohol will have an accident is 0.001. The probability that a sober driver
will have an accident is 0.0001. If a car on a saturday night smashed into a tree, the probability that the

driver was under the influence of alcohol, is

(A)3/7 B)4/7 (C*)5/7 (D)6/7
[Hint: A :car met with an accident

B, : driver was alcoholic, P(B,) =1/5

B,: driver was sober, P(B,) = 4/5

P(A/B,)=0.001; P(A/B,) = 0.0001

(2)(.001)
P(BI/A) =1 2)(1001)+(.8)(.0001)

=5/7 Ans.]
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Q.9

[Sol.

Q.10

[Sol.

A box has four dice in it. Three of them are fair dice but the fourth one has the number five on all of'its
faces. A die is chosen at random from the box and is rolled three times and shows up the face five on all

the three occassions. The chance that the die chosen was a rigged die, is

216 215

o 216
(A )217 (B )219 ©) 319

219 (D) none

3 normal die

4 < [27-11-2005, 12th]
1 rigged die with all faces marked 5

A : die shows up the face 5
B, :itisarigged die; P(B,)=1/4

B, :itisanormal die ; P(B,)=3/4

T e
[FFEREEIT
4 4 216

B

P(A/B)=1 ; P(A/B,) = P(B,/A) = Ans. |

216°

+

A real estate man has eight master keys to open several new houses. Only one master key will open a
given house. [f40% of these homes are usually left unlocked, the probability that the real estate man can

get into a specific home if he selects three master keys at random, is

(A)1/2 (B*)5/8 (C)2/3 (D)3/4
U : Home is unlocked: P(U)=2/5 [13th, 20-01-2008]
L : Home is locked; P(L)=3/5

A : room is opened by any of the 3 keys

P(A)=P(A N U)+P(AnL)=PU)-P(A/U)+P(L) - P(A/L)

U A
PA) = 2 -1+ - P(AL
()—5 5 (A/L) L
7
C, 21 3
2
PAL=5c =5 =3 [k, k, k; k, ks k, K, k]
pay=243.3_2,_9 1649 5
A=57557 5 30 a0 g Ansl
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Q.11

[Sol.

[Sol.

A purse contains 100 coins of unknown value, a coin drawn at random is found to be a rupee, The chance

thatitis the only rupee in the purse, is (Assume all numbers of rupee coins in the purse to be equally likely.)

2 1 2
5050 (B) 5151 © 4950 D) 4950

(A%)

A: coin drawn found to be rupee

B,: OR +n other

B,: 1R +(n—1) other

B,: 2R +(n-2) other P(B) = L

n+l

B, :nR+0 other

1
P(B./A) = P(ANB,)) B P(B,)-P(A/B,) - n B 1
JA) = = -
P(A) P(A) 1 2+§+ “““ LB 1+2+3+.....+n
n n n n
2 2 1
= Ans. ]

“n(n+1) ~ 100-101 ~ 5050

A purse contains 2 six sided dice. One is a normal fair die, while the other has 2 ones, 2 threes, and 2
fives. A die is picked up and rolled. Because of some secret magnetic attraction of the unfair die, there is
75% chance of picking the unfair die and a 25% chance of picking a fair die. The die is rolled and shows

up the face 3. The probability that a fair die was picked up, is

o L . ol .
(A% - ®) (© ¢ D) o,
N =Normal die ; P(N)=1/4 [08-01-2006, 12 & 13]

M =magnetic die ; P(M) =3/4

A = die shows up 3
N M
P(A)=P(ANN)+P(ANnM) @

= P(N) P(A/N) + P(M) - P(A/M)

1
4°6 4 6 24

P(INnA)  (1/4)-(1/6) 1
P(N/A) = PA) — 724 = - Ans.]
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Q.13

[ Hint:

e
=

[Sol.

Q.15

An instrument consists of two units. Each unit must function for the instrument to operate. The reliability
of'the first unit is 0.9 & that of the second unit is 0.8. The instrument is tested & fails. The probability that
"only the first unit failed & the second unit is sound" is :

(A) 1/7 (B*) 2/7 (©) 377 (D) 4/7

A': the instrument has failed

B, : first unit fails and second is healthy

B, : first unit healthy and second unit fails

B, : both fails

B, : both healthy
P(B,)=0.1 x0.8=0.08
P(B,)=0.2x0.9=0.18 P(A/B,) = P(A/B,)=P(A/B,) =1
P(B;)=0.1x0.2=0.02 P(A/B,)=0
P(B,) =0.9 x0.8=0.72

Now compute P(B,/A) ]

12345678910 [12th, 09-11-2008]

1stdrawn is 5 then 2" drawn can be 1 only. If 15tis 6 then 2" is 1 or 2

6 167 7
— Ans. |

_L[l+2+§+i+§+_}__{ _
PE=10197979 9 979 " 90] 2 | T30
Paragraph for question nos. 15 to 17

A JEE aspirant estimates that she will be successful with an 80 percent chance if she studies 10 hours per
day, with a 60 percent chance if she studies 7 hours per day and with a 40 percent chance if she studies
4 hours per day. She further believes that she will study 10 hours, 7 hours and 4 hours per day with
probabilities 0.1, 0.2 and 0.7, respectively

The chance she will be successful, is

(A)0.28 (B)0.38 (C*)0.48 (D)0.58



Q.16

Q.17

[Sol.

Q.18
Hint:

Q.19

Q.20

Given that she is successful, the chance she studied for 4 hours, is
oo gy L o8 .
()12 ( )12 ()12 ()12

Given that she does not achieve success, the chance she studied for 4 hour, is

) 5 ®) 1 © 2 %) 2
26 26 26 26

A : She get a success [18-12-2005, 12 & 13]

T : She studies 10 hrs : P(T)=0.1

S : She studies 7 hrs : P(S)=0.2

T S
F : She studies 4 hrs : P(F)=0.7 @F

P(A/T)=0.8;P(A/S)=0.6; P(A/F)=0.4

P(A)=P(ANT)+P(ANS)+P(ANF)
=P(T) - P(A/T) + P(S) - P(A/S) + P(F) - P(A/F)
= (0.1)(0.8) + (0.2)(0.6) + (0.7)(0.4)

=0.08+0.12+0.28 =0.48 Ans.(15)

PE/A) — PENA) (0704 028 7 Ans(16
FA="pa)y = 045 o0as 12 A9

P(FNA) P(F)-P(FNA) (0.7)-028 042 21
P(A) 0.52 052 0.52 26

P(F/A)= Ans.(17) ]

[SUBJECTIVE]
A and B each throw simultaneously a pair of dice. Find the probability that they obtain the same score.
[P[(2&2) or (3&3) or (4&4) ...] [ Ans: 73/648]
If mn coins have been distributed into m purses, n into each find
(1) the chance that two specified coins will be found in the same purse, and

2) what the chance becomes when r purses have been examined and found not to contain either of

n-—1

-1
the specified coins. [Ans. (1) r:n BRI e

A, B are two inaccurate arithmeticians whose chance of solving a given question correctly are (1/8) and
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(1/12) respectively. They solve a problem and obtained the same result. Ifit is 1000 to 1 against their
making the same mistake, find the chance that the result is correct.

[Ans. 13/14]
[Hint: R :they obtained the same result
_ 1 11
B,: AnB ;P(Bl)=§ ) Now P(R/B))=0
_ 7 1
B, AnB:PB)=35 P(R/B,)=0
11
B;:AnB;P(B,)= 312 P(R/B;)=1
+ AnBPBY= 5 ®BY= %12 1001
L1
_ 8 12 13
Now P(B;/A) lL+ZEL 1
8 12 8 12 1001
Alternatively: ~ H, : both solve correctly
H, : both solve in correctly and take a common mistake
S U O R O I
H)=375 M) =572 1001
11
_ 8 12
N IR TR
8 12 8 12 1001
Dpp on Probability
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CLASS : XII (ABCD)

MC SIR

Dpp on Probability (After 6" Lecture)

DPP. NO.- 6

Q.1

[Hint:

Q.2

[Hint:

QQ
(OS]

[Sol.

Q.4

MC Sir

A bowl has 6 red marbles and 3 green marbles. The probability that ablind folded person will draw ared

mar UIC on lIlC bCLUIlU UIdW IIUIII lIlC UUWI WlLIlULlL ICpldblIlg LIlC mar UlC IIUIII LIlC 11[ st UIch lb

(A*)2/3 (B)1/4 (C)5/12 (D)5/8
6R
9 <
3G
E : Event that the 2" drawn marble is red; R : 13 drawn is red; G = 15! drawn is green
P(E)=P(ENR)+P(ENG)
=P(R) - P(E/R) + P(G) - P(E/G) R
6 5 3 6 48 2 @
=— .4 . =— == ] G
9 8 9 8 72 3
The probability that a radar will detect an object in one cycle is p. The probability that the object will be
detected inncyclesis:
(A) I-p"
P(A)=p
p (object is not detected in one cycle)=1—p

p (object is not detected in 7 cycle) = (1 —p)"
p (object will be detected)=1—(1—p)" ]

[27-11-2005, 12t]

B 1--p" (©) p" (D) p(1 -p)*"

e Yars )

In a certain IaCIOI'y, machines A Band C proauce boits. Of their proauctlon machines A D and C
nrOHnr\p 2%, 1% and 3% defective bolts rpqnpr\tn'rplv Machine A nroduces 35% of the total o1 itput o of

UL Uvivvuvyve vviw ivSpuv viY. iViQViiiiiv prYMulLLS UG Uu

bolts, machine B produces 25% and machine C produces 40%. A bolts is chosen at random from the
factory's production and is found to be defective. The probability it was produced on machine C, is

23

6 2 3
O B) 15 (€ 33 ©) 5
P(CAD)

P(D)

P(C)-P(D/C)

T ...(1)

P(D)=P(A N D)+ P(B/D) + P(C /D) A/ B
=P(A) - P(D/A) + P(B) - P(D/B) + P(C) - P(D/C) C
= (0.35)(0.02) + (0.25)(0.01) + (0.40)(0.03)
= 0.0070 + 0.0025 + 0.0120 = 0.0215

120 24

215 43

P(C/D) = [12th, 21-10-2007]

P(C/D)=

— Ans. |

Mr. Dupont is a professional wine taster. When given a French wine, he will identify it with probability
0.9 correctly as French, and will mistake it for a Californian wine with probability 0.1. When given a
Californian wine, he will identify it with probability 0.8 correctly as Californian, and will mistake it for a
French wine with probability 0.2. Suppose that Mr. Dupont is given ten unlabelled glasses of wine, three
with French and seven with Californian wines. He randomly picks a glass, tries the wine, and solemnly
says : "French". The probability that the wine he tasted was Californian, is nearly equal to
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[Sol.

Q.5

[Hint:

Q.6

[Hint

Q.7

(A)0.14 (B)0.24 (C*)0.34 (D) 0.44
P(F/F)=0.9 ; P(C/F)=0.1 ; P(C/C)=0.8 ; P(F/C)=0.2

3 7
P(F)= 15 PO=1;

A : Wine tasted was French F
B, :Itisa Californian wine ; P(B,)= —

1 1 10 C
B, :Itisa French wine ; P(B,) = 10
P(A/B))=0.2 ; P(A/B,)=0.9
P(B/A) = 0.7x0.2 B 0.14 14 A

By A) = 0 7%02+03x00 _ 0.14+027 a1 2]
Three numbers are chosen at random without replacement from {1, 2, 3......., 10}. The probability that
the minimum of the chosen numbers is 3 or their maximum is 7 is
(A)1/2 B)1/3 (C©)1/4 (D*)11/40
N={I1,2.,..... 10} — 3 are drawn
A =minimum of the chosen number is 3
B =maximum number of the chosen numberis 7.

’c,+°C,-C,

P(A or B)=P(A)+ P(B)~P(A " B) = e ]

3
Two buses A and B are scheduled to arrive at a town central bus station at noon. The probability that bus
A will be late is 1/5. The probability that bus B will be late is 7/25. The probability that the bus B is late
given that bus A is late is 9/10. Then the probabilities
@) neither bus will be late on a particular day and
(i) bus Ais late given that bus B is late, are respectively
(A) 2/25and 12/28 (B) 18/25and22/28 (C*) 7/10and 18/28 (D) 12/25 and 2/28

1 7 9
: ()P(A)= 5:P(B)= 521 PBIA) = 5
P(ANB)  =1-P(AlB)

=1-[P(A)+P(B)- P(ANB)]

_ EJF——P(A) P(B/A)}

II
—
th»—
“I
(9]

i

r—

(@]
[
[u—
o |
z
e

P(ANB)  P(A)-P(B/A)
PB) P(B)

)  P(A/B)=

==——=—X—=—=—"— Ans. ]

If at least one child in a family with 3 children is a boy then the probability that exactly 2 of the children are
boys, is
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[Hint:

Q.8

[Sol.

Q.9

[Hint:

Q.10

Q.11

(A*)3/7 (B)4/7 (C)1/3 (D)3/8
n(S)=BGG@3); BBG@B);BBB(1); hencen(S)=7

n(A)=BBG(3) = p=% ]

From an urn containing six balls, 3 white and 3 black ones, a person selects at random an even number
of balls (all the different ways of drawing an even number of balls are considered equally probable,
irrespective of their number). Then the probability that there will be the same number of black and white
balls among them

(A)4/5 (B*) 11/15 (C)11/30 (D)2/5

Total number of possible cases = 3 (either 2 or 4 or 6 are drawn)

1 3C]><3C]_|_3C2><3C2+3C3><3C3 11
Hence required probability = 6 6 6 =— = (B)]

3 C, C, Cs 15
There are three main political parties namely 1, 2, 3. If in the
adjoining table p;; - (i, j=1, 2, 3) denote the probability that P,=0.7 |P,=0.2 |P,=0.1
party j wins the general elections contested when party iis in
the power. What is the probability that the party 2 will be in P,=0.5|P,=0.3 | P,=0.2
power after the next two elections, given that the party 1 isin P,=0.3 | P,=0.4 | P,=0.3
the power?
(A)0.27 (B*)0.24 (©)0.14 (D) 0.06
PE)=P, -P,+P, P, +P. P, [12th, 06-01-2008]

P,,-P,,=Party-1 in power and Party-l wins in the 1%t and party-1 in power and party-2 wins
or P, -P,,=Party-1 in power and Party-2 wins in the 1% and party-2 in power and party-2 wins
or P13 P = Party-1 in power and party-3 wins]

Shalu bought two cages of birds : Cage-I contains 5 parrots and 1 owl, and Cage-II contains 6 parrots,
as shown

Cage -1 Cage-II

M}% FrP
s

Birds like to fly

One day Shalu forgot to lock both cages and two birds flew from Cage-I to Cage-II. Then two birds
flew back from Cage-I1 to Cage-I. Assume that all birds have equal chance of flying, the probability that
the Owl is still in Cage-I, is
(A)1/6 B)1/3 (©)2/3 (D*)3/4
[19-2-2006, 12t & 13th]
[REASONING TYPE]
From a well shuftled pack of 52 playing cards a card is drawn at random. Two events A and B are
defined as
A Red card is drawn.

B: Card drawn is either a Diamond or Heart
Statement-1: P(A +B)=P(AB)
because
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[Hint:

Q.12

Q
o

Q.14

[Sol.

(12)

(13)

Statement-2: AcBand Bc A

(A*) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for statement-1.
(B) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation for statement-1.
(C) Statement-1 is true, statement-2 is false.

(D) Statement-1 is false, statement-2 is true.

A and B are equivalent statements. | [12th, 21-10-2007]

Paragraph for question nos. 14 to 16
Abox contains b red balls, 2b' white balls and '3b' blue balls where 4 is a positive integer. 3 balls are
selected at random from the box.
Ifballs are drawn without replacement and 'A' denotes the event that "No two of the selected balls have
the same colour" then
(A) there is no value of b for which P(A)=10.3
(B*) There is exactly one value of b for which P(A) = 0.3 and this value is less than 10.
(C) There is exactly one value of b for which P(A) = 0.3 and this value is greater than 10.

(D) There is more than one value of b for which P(A)=0.3

If balls are drawn without replacement and 'B' denotes the event that "No two of the 3 drawn balls are
blue" then

1 2

(A)PB)=7 if b=1 (B)P(B)= 7 ifb=2
1

(C©)PB)= 7 ifb=4 (D*)P(B) =

for all value of'b.

IfP(A)=0.3, then the value of P(A/B) equals

(A*)3/5 (B)3/10 )12 (D)2/3
b red balls
Bag 2b white balls [13th, 20-01-2008]
3b blue balls
) bC|'2bC|‘3bC| 6b3'6
P(A) =P (all different colour) = 6b C, = 6b(6b_1)6b-2) P(A)
6b> 3b? 3

P~ 6b-1)6b-2) ~ (6b-1(3b-1) _ 10

10b2=18b>-9b + 1
8b2-9%+1=0 = b-1D)@8b-1)=0
b=1 Ans.
P(B) =P(no two of them are blue)
=1—-P[(BBB)orBBandoneR or W) i.e. BBB or BBR or BBW ]

P TG G 3bG3b-1D(3b-2)  3b(3b-13b-6
“l=ee, oo, | T b6b—1)6b-2)  2-6b(6b—1)(6b—2)

1 3b-2
= 1= 3 2ep_1) 1302+ 9]

Dpp on Probability 135]



(14)

e
O

e
)

Q.17

[Sol.

(6b-1) 1

T 2(6b-1) " 2
hence P(B)isindependent b
P(AnB) P(A)

P(A/B)= P(B) = P(B) (think !)
3 2
= ET = g Ans. |

Pagragraph for question nos. 15 to 17
Urn-I contains 5 Red balls and 1 Blue ball,
Urn-II contains 2 Red balls and 4 Blue balls.

A fair die is tossed. If it results in an even number. balls are reneatedlv withdrawn one at a time with

A A VIV IS LWUSSUE. 11 1L i wOUIW 111 il vV LIVILIUVLy UGS Qi v iV pYvGivaLy IUIVGIA VYL UiIv G QG uiiav

replacement from urn-1. If it is an odd number, balls are repeatedly withdrawn one at a time with
replacement from urn-II. Given that the first two draws both have resulted in a blue ball.

Conditional probabilits ﬂ'\a‘r the first two draws have resulted in bl
probabiiity t sulfed bl

11 uave 1z

(A) 172 " (B*)4/9 (©)173 (D) None

m used is p, and q is the corresponding figure for urn-II then
(A*)q=16p B)q=4p (©)q=2p (D)q=3p

The probability of getting a red ball in the third draw, is
(A)1/3 B)1/2 (C*)37/102 (D)41/102

5R
Umn-I <_ B [12th, 04-01-2009]

1
B, :urn-lisused P(Bl)_E B, "
1
B, :urn-Ilis used P(B,) = ) B,
11 1
A/B )=——=—
(/ ) 6 6 36
4 4 16 4
AB))J=——=—=—
P(A/B,)=— =2 = Ans()
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11 ]
TS 1
P(B,/A)=—238 - —
—— L1 116 17
! 236 23 -
1
;;2 6 =  Ans.(ii)
P(B, /A)= _20 E,
L;/,_,) 1 16+1_i 17
2 236 236 |

E : third ball drawn is red
P(E)=P(ENE)+P(ENE,)
1 5 16 g 5 32 37

- 4 — — + — oo
176176 ~ 102 102~ 102 Ans-(ib]

[IMULTIPLE OBJECTIVE TYPE]
Q.18 Two whole numbers are randomly selected and multiplied. Consider two events E, and E, defined as
E,:  Theirproductis divisible by 5
E,: Unit's place in their product is 5.
Which of the following statement(s) is/are correct?

(A) E, istwice as likely to occur as E,. (B) E, and E, are disjoint
(C*)P(ELE)=1/4 (D*)P(E,/E)=1
[Sol. P(E,)=1—P(unit's place inbothis 1,2, 3,4, 6,7, 8, 9) [12th, 09-11-2008]
P(E,=0 or5 —1—(£j2—i
E=00r3)=175) =3

P(E,:5)=P(13579)-P(1379) for 2 numbers
1 4 25-16 9

T4 25 100 100
PE,) o9 9 25 1

P(E) ~ 100 100 9 4

P(E,))=4P(E,) = A isnot correct

P(E,nE) PE) 9 25 1 c
P(E) ~PE) 1009 4 ©

P(E,/E,) =

P(E,NE,) P(E,)
PEE)= TpE,) ~PRE,) L = D]

[IMATCH THE COLUNMN]
Q.19 Column-I Column-IT
(A)goepmop 11 probability of a bomb hitting a bridge is 1/2. Two direct hitsare needed  (P) 4
to destroy it. The least number of bombs required so that the probability of
the bridge being destroyed is greater than 0.9, is

(B)gs Jprob Abag contains 2 red, 3 white and 5 black balls, a ball is drawn its colouris  (Q) 5
noted and replaced. Minimum number of times, a ball must be drawn so that

Dpp on Probability [37]



the probability of getting a red ball for the first time is at least even, is

(C);,/5s Ahunter knows that a deer is hidden in one of the two near by bushes, R) 6
the probability of its being hidden in bush-I being 4/5. The hunter
having arifle containing 10 bullets decides to fire them all at bush-Ior II.
It is known that each shot may hit one of the two bushes, independently (S) 7
of the other with probability 1/2. Number of bullets must he fire on bush-I
to hit the animal with maximum probability is (Assume that the bullet hitting
the bush also hits the animal). [Ans. (A)S; (B)P; (C)R]
[Sol. [12th, 09-11-2008]
A  P(S)=12;PF)=1/2
Let 'n' be the least number of bombs to be dropped
E : bridge is destroyed = P(E)=1-P(0 or 1 successes)

1 n . 1/(1 n—1 |
_ —| +"C=| = _ n
n
1 >n+1 2 51

10° 20 % Tom+1) -
The value of n consistent with n =7 or draw graph betweeny =2* andy =10 (x+ 1).

or

2R 1 4
(B) Bag<3 B .pS)= 5 s PH=7; E: getting a red ball
5B

P(E)=P(SorFSorFFS or.....]> P~ (PE))] z%

1
) : hence 1-P(F)

P F n < l . i ' < l
(F)" < 2° 5) 2

The value of n consistent withinis4 = (P)
(C) B, :animal hidesin Bushl

B, : animal hides in Bush II

; P(H) =

W | =

4
P(Bl) = g s P(Bg) =

Let xbullets -  Bushl;
Let 10 —x bullets —> BushII;

X 10—-x
. . 4 1 1 1
To maximum probability = 3 1- 5 TS 1- 5

%f_/ %/—/

P(at least one hit) P(at least onehit)

dp_ 41V L T iy
dx  s\2) 2502 )70 = x=6 ]
[SUBJECTIVE]

Q.20,4 /s Alot contains 50 defective & 50 non defective bulbs.Two bulbs are drawn at random, one ata
time, with replacement . The events A, B, C are defined as :
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A = { the first bulb is defective} ; B = { the second bulb is non defective}
C = { the two bulbs are both defective or both non defective}

Determine whether (1) A,B,C are pair wise independent (i1) A,B,C are independent
[Ans: (i) A,B,C are pairwise independent (ii) A,B,C are not independent. |

50 defective
[Sol. Let<_

50 good
A :first bulb is defective; P(A)=1/2
B : second bulb is good; PB)=112
C : two bulbs are either both good or both defective; P (C)=1/4
1 1 1 1 11 1
P(AmB)=5'E=Z; P(BF\C)=5'E=Z; P(CmA)=§'E=Z
Since

P(ANnB)=P(A)-P(B)
P(BAC)=P(B)-P(C) o
P(C A A)=P(C)-P(A) Hence the events are pairwise independent

P(AnBn C)=0— Hence, A, B, C are not independent]
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MC SIR

CLASS : XII (ABCD) Dpp on Probability (After 7" Lecture) DPP. NO.- 7

Q.1

[Sol.

Q.2

[Sol.

Q.3

11
Suppose families always have one, two or three children, with probabilities 1 and — respectively.

Assume everyone eventually gets married and has children, the probability of a couple having exactly
four grandchildren is

A* 27 B C D 20
( )128 ( )128 ( )128 ( )128
A : exactly one child [13th, 08-03-2009, P-1]
B : exactly two children
C : exactly 3 children

1 1 1
P(A)=7:PB)=75 :P(C)=
E: couple has exactly 4 grandchlldren
P(E)=P(A) - P(E/A)+P(B) - P(E/B) + P(C) - P(E/C)

) A E
=0+ (2 4 4 + = 4 4 2
4 2 |88 —— 41 o« 2 B
2/2 (1.3) 11 2
DR S T
T8 16 128 128
IIly  2/2denotes each child having two children
1 1
2- 11 denotes each child having 1 and 3 or 3 and 1 children

16 8 3 27
128 128 128 128
Miss C has either Tea or Coffee at morning break. If she has tea one morning, the probability she has tea
the next morning is 0.4. If she has coffee one morning, the probability she has coffee next morning is 0.3.
Suppose she has coffee on a Monday morning. The probability that she has tea on the following Wednesday

Ans. |

morning is
(A)0.46 (B*)0.49 (C)0.51 (D)0.61
0.7
0.3 C<€
Coffee < 04 T [12th, 02-12-2007]
07T
Tec

Mon Tue Wed

P(E)=CCT or CTT

=(0.3) (0.7) + (0.7)(0.4)

=0.21 +28=0.49 Ans. |
In a maths paper there are 3 sections A, B & C. Section A is compulsory. Out of sections B & C a
student has to attempt any one. Passing in the paper means passing in A & passing in B or C. The
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[Hint:

Q.4

[Hint:

Q.5

[Hint:

probability of the student passing in A, B & C are p, q & 1/2 respectively. If the probability that the
student is successful is 1/2 then :

(A)p=q=1 (B) p=q=172 () p=1,q4=0 (D% p=1.q=112
1
p(S)=P(A and (Bor C)) =p" %(CHEJ

T=519%5 ) 1=p(9t5 ) = O]

Abox contains 100 tickets numbered 1, 2, 3..... ,100. Two tickets are chosen at random. It is given that
the maximum number on the two chosen tickets is not more than 10. The minimum number on themis 5,
with probability

1 2 3
(A% g B) 17 © 19 (D) none
N={1,2,..56,7,8,9,10, ......... 100}
two tickets are drawn
A: maximum number on the two chosen ticketis<10 = n(S)=10

R-. nimhor an the twn chacan tickatie S
i’ 1111111111\.1111 llulllu\./l Ull UIV LVWU L11VUDVIL UvinvVL 1D VU

PAANB) °c, 5 1
P(B/A)= P(A) = 10C a5 [oneofthetlcketlsSandonelsfrm6 7,8,9,10] ]

Sixteenplayers s, , s, ,.....

!l.m

oame n] aved between the two plavers of the pair A seuMme
game played between the two players of the pair, Assume
ab

VAV pQax GoVY s

each paira winner is deci Hp
decide
P

pa
‘11 that "mga('ﬂv one of thetwon L erss, & S, is

that all the players are of equ al
among the eight winners" is
(A) = B) = () = O

15 15 15 15
7 players (leaving S, & S,) out of 14 can be selected in 14C7 and the 8™ player can be chosen in two
ways i.e. either s, ors,. Hence the total ways = '*C..2

2 |4C B i
Therefore p = —Cs =13 ]

[Alternatively: Let  E, :S, and S, are in the same group

E, : S, and S, are in the different group

E : exactly one of the two players S, & S, is among the eight winners.
E= (EnE)+(ENE,)
P(E)=P(ENE,)+p(ENE,))
P(E)=P(E,).P(E/E)) + p(E,).P(E/E,) ...(1)

(14)!
' 1
Now P(E)= 161 :E
288!
1 14 E
PEITS T3 ‘
1 14
PE)= E I - P (exactly one of either S, & S, wins) E E,
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Q.6

[Hint:

Q.7

[Sol.

Q.8

[Sol.

Q.9

1,4 GJ4LLJ,L 111,78

"t 227 22) T T a 2 T s s T s A

The number 'a' is randomly selected from the set {0, 1,2, 3, ...... 98,99}. The number 'b' is selected
from the same set. Probability that the number 32+ 7" has a digit equal to 8 at the units place, is

ol L2 o4 o 3
()16 ()16 ()16 ( )16
a .
3 bends 1'n — 1 3 7 9
7° ends in ¥
1 8
3 [27-11-2005, 12th]
7 8
9 8

Out of 16 case 3 are favorable = p= T ]

On anormal standard die one of the 21 dots from any one of the six faces is removed at random with
each dot equalily likely to be chosen. The die is then rolied. The probability that the top face has an odd
number of dots is

A 5 B 5 - 11 D 6
()11 ()12 ( )21 ()11
EI :
E2 :
E:

event that the dot is removed from an odd face
dot isremoved from the even face

Ain thensrin hag an add nrmmhor ~F A
UIC ULV WL 11ad all VUL 11Ul11ucl vl Uv

P(E)=P(E NE))+P(ENE,)
=P(E,)- P(E/E,)+P(E,) - P(E/E,)

1+3+5 g 2+44+6 i E, E
721 Je 21 Jb

22 3 8 11 E,

1
203 3 T Far T A

Two boys A and B find the jumble of 7 ropes lying on the floor. Each takes hold of one loose end

1
randomly. If the probability that they are both holding the same rope is 101 then the number of ropes is

equal to

(A) 101 (B) 100 (C*) 51 (D)50

The n strings have a total of 2n ends. One boy picks up one end, this leaves (2n— 1) ends for the second
boy to choose, of which only one is correct.

1 1 1
P51~ 2n-1 101 2n—-1=101 = n=51] [08-01-2006, 12 & 13]

[REASONING TYPE]
A fair coin is tossed 3 times consider the events
A :firsttoss is head
B : second toss is head
C : exactly two consecutive heads or exactly two consecutive tails.
Statement-1: A, B, C are independent events.
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Q.10

[Sol.

Q

(b)

(c)

[Sol.
(a)

because

Statement-2: A, B, C are pairwise independent.

(A) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for statement-1.
(B*) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation for statement-1.
(C) Statement-1 is true, statement-2 is false.

(D) Statement-1 is false, statement-2 is true. [12th, 21-10-2007]

Let a sample space S contains » elements. Two events A and B are defined on S, and B # ¢.
Statement-1: The conditional probability of the event A given B, is the ratio of the number of elements
in AB divided by the number of elements in B.
because
Statement-2: The conditional probability model given B, is equally likely model on B.
(A*) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for statement-1.
(B) Statement-1 is true, statement-2 is true and statement-2 is NOT the correct explanation for statement-1.
(C) Statement-1 is true, statement-2 is false.
(D) Statement-1 is false, statement-2 is true.
P(AnB) n(AB)/N n(AB)
P(B) = (B)/N = (B) [12th, 09-11-2008]
thus for P(A/B) the sample space is the set B. That is, the conditional probability model, given B, assign

1
o toelement of B and zero to each elements of B |

n(B)

P(A/B) =

oe

A bag contains 6 balls of 3 different colours namely White, Green and Red, atleast one ball of each
different colour. Assume all possible probability distributions are equally likely.

The probability that the bag contains 2 balls of each colour, is
ol 1 oL .
()3 (B) (€ 14 D),

Three balls are picked up at random from the bag and found to be one of each different colour. The
probability that the bag contained 4 Red balls is

1 2 3 4
(A%) 1 (B) 1 ©) 1 (D) 1

Three balls are picked at random from the bag and found to be one of each different colour. The
probability that the bag contained equal number of White and Green balls, is

A i B* i C 3 D i
M1 B 14 © 1 D) 15
[13th, 01-02-2009, P-1]
A: 3 balls drawn found to be one each of different colours.
1
B,:  1(W)+1(G)+4(R)are drawn; PB) =1
1
B,:  1(W)+4(G)+ 1(R)are drawn; P(B)) = 5
1
B;: 4W)+1(G)+1(R) are drawn; P(By) = 15
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6
B,:  Theyare drawn in groups of 1,2, 3 (WGR) —(6 cases); P(B,) = 10
1
Bs: 2(W)+2(G)+2(R); P(By) = Ans
4C 4
P(A/B)) = _E WGRRRR
P(A/B —E—i WGGGGR
AB)=%¢c, 20
4C 4
P(A/B,) = C. 20 WWWWGR
C,

P(A/B4)=6~6—C3=% WGGRRR,
P(A/B G a’e s WWGGRR
1 4 1 4 1 4 1 3 1 8 56
ZP(B)P(A/B)__ y - -y -2, 0, % _0
20 10 20 10 20 10 20 10 20 200
1.4
_10 20 _ 4 _1
(b)  P(B/A)= 56 = oc = 14 Ans.
200
1.8
_10 20 _ 8 _ 2
) PBJ/A)= 56 36 14
200
Hence P(bag had equals number of W and G balls/A)
P(B,/A)+P(B,/A Li—iA
=P( )+ P( )= 12~ 1 Ans-]

Q.12 Two fairdice are rolled. Let P(Ai) >( denotes the event that the sum of the number appearing on the faces
of the diceis divisible by i.
(a) Which one of'the following events is most probable?

(A*) A, B)A, (C) Ag (D) Ag
(b) For which one of the following pairs (i, j) are the events A, and Aj are independent?
(A)(3.4) (B) (4.6) (C*)(2,3) (D) (4,2)
(¢) Number ofall possible ordered pairs (i, j) for which the events A, and Aj are independent.
(A)6 B)12 ()13 (D*)25
Sol.(a)P(A _ 18 P(A —1 _12 P(A)=—-=77; PA _T_7. P(A —6 o
[Sol@P(A) =3¢ PAI=37360 PAIT 37560 PAT 367360 PAI =367 36

= A is most probable
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(b)

(©

Q.13

()

(b)

(c)

[Sol.

(a)

(b)

(©

1 1 1
P(A)=75: PAY=31 PAY=¢ [12th, 09-11-2008]

. P(A,NA)=P(A,) PA,)
=  P(A)=P(A)-P(A)

6 1 1

— = — X — ]

36 23 & A, and A; are independent
Note A, isindependent withallevents A, A,, AL, A,............. A,
now total ordered pairs

1,1),(1,2), (1,3), .......... ,(1,11)+(1,12) =23 pairs

H_J
21 2

Also A, A;and A;, A, are independent = 25 ordered pairs. |

A multiple choice test question has five alternative answers, of which only one is correct. If a student has done
his home work, then he is sure to identify the correct answer; otherwise, he chooses an answer at random.
Let  E: denotes the event that a student does his home work with P(E)=p and

F : denotes the event that he answer the question correctly.
If p=0.75 the value of P(E/F) equals

oE o 10 o2 I
(A 16 B) 16 © 16 D" 16
The relation P(E/F) > P(E) holds good for

(A*)all valuesof pin [0, 1] (B) all values of pin (0, 1) only
(C)all values of pin[0.5, 1] only (D) no value of p.

Suppose that each question has 7 alternative answers of which only one is correct, and p is fixed but not
equal to 0 or 1 then P(E/F)

(A) decreases as n increases for all p € (0, 1)

(B*) increases as n increases forall p € (0, 1)

(C) remains constant forall p € (0, 1)

(D) decreasesifp € (0, 0.5) and increases ifp € (0.5, 1) as nincreases

P(E)=p [12th, 07-12-2008]

P(F) =P(E N F) + P(ENF) E
P(F) = P(E) P(F/E) + P(E) P(F/E)

gl dp1

if p=0.75

o]

1 1
P(F)= < (4p+1)=5(4)=08

0= 7pE) " 080 " 16 A

P
now P(E/F)= (4p+1) >p

equality holds forp=0 or p=1
for all others value of p € (0, 1), LHS>RHS, hence (A)
If each questions has n alternatives then
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Q.14

[Sol.

Q.15

[Sol.

1 1 1 -1 1
O=p+ -y =p(1o f g = 0

P(E/F)= which increases as n increases for a fixed p = B ]

.
(n-Dp+1

[IMULTIPLE OBJECTIVE TYPE]
A boy has a collection of blue and green marbles. The number of blue marbles belong to the sets
{2,3,4,..... 13}. If two marbles are chosen simultaneously and at random from his collection, then the

erent colouris 1/2 . Possible number of blue marbles is :
A)2 (B*)3 (C*6 (D*)10
Let number of blue marbles is b and number of green marbles is g

bg 1

Hence b+gC2 ) [13th, 08-03-2009, P-1] [Dpp, prob] done

—~ =3

(b+g)(g+b-1)=4bg

(b+g)*—(b+g)=4bg

b2+ g2+ 2bg —b— g =4bg

g?—2bg—g+b>-b=0

g2—(2b+1g+b>—b=0

D=(2b+1)>-4(b*>-b)

=8b + 1 must a perfect square. Hence possible values of b are 3,6,10 = [B,C,D] ]

If A& B are two events such that P(B) # 1, B¢ denotes the event complementry to B, then

. ¢\ _ P(A)-P(ANB)
(A¥) P(A/B) r)
(B*) P(ANB)>P(A)+P(B) -1

(C*) P(A)> <P(A/B) according as P(A/ BC) > <P(A)

(D*) P(A/BC) +P(A°/B) =1
(B) 1>P(A)+P(B) — P(ANB) or  P(AUB)<I = (B)

(C) Let P(A)>P(A/B)
P(ANB)
or P(A)> W
P(A). P(B)>P(ANB) (1)
TPT P(A/B¢)>P(A)
P(ANB°)
Ty P®

P(A)-P(ANB)>P(A) [ 1-P(B)]
—P(ANB) >-P(A). P(B)
or P(A). P(B)>P(ANB) .(2)
from (1) and (2) P(A)>P(A/B) = P(A/B°)>P(A)]

3 1 5
Q.16, 4prob ForP(A)= 3 P(B)= EE P(AUB)= 3 which of the following do/does hold good?
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(A% p(a°/B)=2p(a/B¢) (B*) P(B)= P(A/B)

(©) 15P(A¢/B°)=8P(B/A°) (D*) P(A/B%)=P(A " B)
[Sol. P(A UB)=P(A)+P(B)—P(A N B) [12th, 09-11-2008]
>_ 3.4 2.1
g3 8—P(AmB) = P(Ar\B)—g—4
P(A°NB) P(B)-P(ANB)

Now  pla/B)= PB)  PB)

., 2. 8 1

i T2

2P(AnB¢)  2(P(A)-P(ANB 302) 1

2P(A/B°)= l()(B(‘?) ): ( 1—P(§3) )) = 4(§_§J =5 = (A) is correct

P(AnB) 12

P(A/B) = W =171" % =PB) = (B) is correct

. .y _PlacABe) 1-PAUB) (5 3
again  P(A°/B°) = PBY)  1-P(B) (1 §j=2
1.1
.\ PBNAY PB)-P(ANB) 2 4 18 2
A Thay T s T 3 TEET

Hence 8P(A°/B°):15P(B/A°) = (C) is not correct

again 2P(A/BC)=% from(1) = P(A/BC)=%=P(A0B)

hence (D) is correct |

Q.17 IfE, and E, are two events such that P(E,) = 1/4, P(E,/E|) =1/2 and P(E,/ E,)=1/4
(A*)then E, and E, are independent
(B) E, and E, are exhaustive
(C*) E, is twice as likely to occuras E,
(D*) Probabilities of the events E, NE,, E, and E, arein G.P.

[Hint: P (E2/EI) - P(]];:I(QI;EZ)

1 P(E NE, 1
5:% — P(ElmE2)=gZP(Ez)-P(El/Ez)
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Q.18

[Sol.

Q.19

[Hint:

Q.20

[Hint:

Q.21

1 1 1
g—P(Ez)-Z = P(Ez)—z
: 1 :
Since P (E,NE,) = i P(E).P(E,) = eventsare independent
1 1 1 5 )
Also P(E,VE,)) = ) + 173" 3 = E, & E, are non exhaustive ]

Two events A and B are such that the probability that at least one of them occurs is 5/6 and both of them
occurring simultaneously is 1/3. If the probability of not occurrence of B is 1/2 then

(A) A and B are equally likely (B*) A and B are independent
(C*)P(A/B)=2/3 (D*)3 P(A)=4P(B)
5 1 1
P(AUB)= 5 P(ANnB)= 3’ P(B) = 5 [12th, 02-12-2007]
P(AUB)=P(A)+P(B)-P(ANB)
> =P(A) + 1 1 P(A)= 2

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

2
hence P(A/B)=P(A)=

3 = ©

PB) 1.3 3 _
PA) 2 22 = ARG = D)

so

The probabilities of events, AN B, A, B & AU B are respectively in A.P. with probability of second
term equal to the common difference. Therefore the events A and B are
(A*)mutually exclusive (B) independent
(C) such that one of them must occur (D*) such that one is twice as likely as the other
P(AnB),P(A), P(B), P(AuU B) are in A.P. with d =P(A)

P(A)-P(AnB)=P(A) = PAANB)=0 = A & B are ME
also P(B)-PA)=P(A) = 2P(A)=P(B)

if P(A)=p ; P(B)=2p = (D) compatible means whcih can happen simultaneously |

Abox contains 11 tickets numbered from 1 to 11. Six tickets are drawn simultaneously at random.
Let E, denotes the event that the sum of the numbers on the tickets drawn is even

and  E, denotes the event that the sum of the numbers on the tickets drawn is odd

Which of the following hold good?

(A)E, and E, are equally likely (B*) E, and E, are exhaustive
(C*)P(E,)>P(E) (D*)P(E,/E,)) =P(E,/E,)

118 113
P(E,)) = 231 and P(E)= 231 S=1{1,2,3,4,5,6,7,8,9,10, 11}

E, = 1 odd +5evenor 3 odd+ 3 even [12th, 21-10-2007]

or 5 odd + one even
as P(E,NE)=0 = P(E,/E))=P(EJ/E)=0 ]

If E & F are the complementary events of events E & F respectively & if 0 <P (F) <1, then:
(AH PEIR+PE =1 (B) PE[R)+PE[F)=1

Dpp on Probability [48]



Q.22

[Sol.

Q.23

[Sol.

Q.25

©) P(EIR+PE|IF)=1 (D*) P(E|F)+P(E|F)=1 [JEE '98, 2]

Probability of n heads in 2n tosses of a fair coin can be given by

2 ; e
L 2r—1 b n+r n nCr Z( r)2
(A*)H( > j (B)Q( > j (C*>§{ J (D) =

r=I 2

(2n)! r=0
22~ qplnl-2"-2"
verify all the alternatives, noting the fact that C, + C, + C, + ....... + C_ =2" and

Cp+Ci 40+t C2 =2"C ] [12th, 18-10-2008]

P(E) = 2C, -

Which of the following statements is/are True?

(A*) A fair coin is tossed  times where 7 is a positive integer. The probability that n® toss results in head
is1/2.

(B) The conditional probability that the n' toss results in head given that first (n— 1) tosses results in head
is 1/2"

(C) Let E and F be the events such that F is neither impossible nor sure.
If P(E/F)> P(E) then P(E/F¢) > P(E)

(D*)If A, B and C are independent then the events (AU B) and C are independent.

(D)  toprove that P(C N (A uB)) =P(C) -P(AUB)
P((CNA)+(CNB))
= P(CNA)+P(CAB)-P(ANBNC)
= P(C)-P(A)+P(C)-P(B)-P(A)-P(B)P(C)
= P(C)[P(A)+P(B)-P(ANB)]

=P(C)-P(AuUB) = C and AU B are independent |
[IMATCH THE COLUNMN]
Column-I Column-II
(A)  Two different numbers are taken from the set {0, 1,2,3,4,5,6,7, 8,9, 10}. ® 4
The probability that their sum and positive difference, are both multiple of 4,
is x/55 then x equals Q 6

(B)  There are two red, two blue, two white and certain number (greater than 0)
of green socks in a drawer. If two socks are taken at random from the (R) 8
drawer without replacement, the probability that they are of the same
colour is 1/5 then the number of green socks are

(C) A drawer contains a mixture of red socks and blue socks, at most 17 in all. (S) 10
It so happens that when two socks are selected randomly without

replacement, there is a probability of exactly 1/2 that both are red

or both are blue. The largest possible number of red socks in the drawer
that is consistent with this data, is [Ans. (A)Q; (B)P; (C)S]

[Sol.(A) Let the two numbers are 'a' and 'b' [12th, 09-11-2008]

a—b=4q
2a=4(p+q = a=2I,

a+b=4p} p.qel
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2b=4(p-q = b=2I,

Hence both @ and » must be even. Also note that if (a—b) is a multiple of 4 then (a + b) will
automatically be amultiple of 4.

Hence n(S)="C,

nAY=(0 AN () QY () ALY (D) 1N\ (4 Q (& TN =4
IRLX) Vs T \Vs UJs \&y VJs \ &y LUJy 7T Uy \ Yy 1V) U
6
P(A)= Mo
2
(B)  Let the number of green socks are x> 0 R
E : two socks drawn are of the same colour
P(E)=P(RR or BBor WW orGG) socks 2B
2W
X
3 C, 6 N x(x—1) 1 xG

_ + _ -
=% c = -
e, TC,  (x+6)(x+5) (X+6)(x+5) 5

5(x2—x+6)=x>+11x+30
4x2-16x=0 = x=4 Ans.
*C,+C, 1
(C)  Letthere be x red socks and y blue socks. Then T =5
2
let X>y

X(x=D+y(y-1) 1
Ty 2
Multiplying both sides by 2(x + y)(x +y — 1) and expanding,
wefindthat  2x>—2x +2y? -2y =x>+2xy +y>—x—V.
Rearranging, wehave x%>-2xy+y’=x+y = (X-y)’=x+y = |x-y|=x+y

Sincex +y <17, x—y<.,/17.asx—y must be an integer = x —y =4

. x+y=16
Adding both together and dividing by two yields x <10 Ans. |

Q.1 Column-I Column-IT
(A) In aknockout tournament 2" equally skilled players; S,, S, ............. S P) 3

are participating. In each round players are divided in pair at random and
winner from each pair moves in the next round. If S, reaches the semifinal

1
then the probability that S, wins the tournament is 20" The value of 'n' equals Q) 4

(B) In amultiple choice question there are four alternative answers of which one or
more than one is correct. A candidate will get marks on the question only if he
ticks all the correct answers. The candidate ticks the answers at random. (R) 5
If the probability of the candidate getting marks on the question is to be greater
than or equal to 1/3 the least number of chances he should be allowed is

(C)  Allthe face cards from a pack of 52 playing cards are removed. From the S) o6
remaining pack half of the cards are randomly removed without looking at them and
then randomly drawn two cards simultaneously from the remaining. I[f the probability

p(**C,p)

that, two cards drawn are both aces, is 20 C
20

20~ »thenthe value of pis
. C2

(D) An unbiased normal coin is tossed 'n' times. Let
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E, : event that both Heads and Tails are presentin 'n' tosses.
E, : event that the coin shows up Heads atmost once.
The value of 'n' for which E, and E, are independent, is
[Ans. (A) Q; (B)R; (C)S; (D) P] [13th,25-01-2009]
[Sol.
(A)  numberof ways in which S, and 3 other players out of 2" — 1 = say can be taken for semifinals = }‘C3
number of ways in which S, S, and 2 others out of (A — 1) can be taken for semifinals = A= 1C2

M1C, A=D1 31(L=-3)! 3 3
P(S,S, and two others reach semifinals) = C. = 20-3 A =3 = —( 2" 1)

now S, -S,and two others reach the semifinals with probability

2" -1
. . 3 11 3 1 1
Probability (S, wints the tournament) = Q- 22 4@ -1 20 = n=4 Ans
(B) PE)=PSorFSorFFSor............... )
=P(S) + P(FS) + P(FFS) + P(FFFS) + .............
= i+ﬂi+HEL 13th, 25-1-2009 D b] to be put
—15 Gttt [ ,25-1- ] [ pPp, pro ] o be pu
1 15
= 15 2 3 = n2 3 = n=5 Ans. Note: in place C take Q with ans 6
(C) 52 face card removed  4() 20 drawn randomly [13th, quiz]
Let E,:  20cardsrandomly removed has no aces.
E,;:  20cardsrandomly removed has exactly one ace.
E,: 20 cardsrandomly removed has exactly 2 aces.
E: event that 2 drawn from the remaining 20 cards has both the aces.

P(E)=P(E N E,) + P(ENE,)+P(ENE,)
=P(E,) - P(E/Ey) + P(E,) - P(E/E,) + P(E,) - P(E/ E,)

4 aces Ey Ey
=40
36 other
E
4 36 4 4 3 4 36 2
B Co- Czo_ G, N G- C19, G, N C,- C18, G,
=" 40 20 40 20 40 20
Cyo G, Cyo C, Cyo G,
36 4 44 36 3 4 36 2
B A A S R S T M S S S S TR
= 40 20
Cy) TG,
36 36 36 3 3
6:7°C,, +12:7°C g +6-7C,, ~ 6[36c20+36c19+ 6c19+ 6c18]

40 .20 - 40 20
Cr "G, Cy G,

i 6( 37C20+37C19) 6(C

=740~ 20
C,,-2C

2)
=20~ .20
Cr TG,

= p=6 Ans.|
2

(D) P(E,) =1-[P(all heads) + P (all tails) ]

I 1 1
=l-)oaton| = 1- 5=
2" 2 2
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P (E,) = P (no head) + P (exactly one head)
1 1 n+1

_-.EF. ! 1’ E;r - 2n
P(E, n E,) = (exactly one head & (n-1) tail)

1 1 n
= "(:1. — . ol = —TT
2 2 2

. n 1 n+1
If E, & E, areindependent, then —=|1-—+
2" 2" 2"
1 n 1
D LR FL e B FI

n
— +
211 211

2n-1
n+1=

X = 20! = n = 3 Ans. ]
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ANSWER KEY

DPrr-1
Q1 A Q2 C Q3 A Q4 A Q5 C
Q.6 (1)713,(i1) 1/2, (ii1) 2/13, (iv) 2/13, (v) 172, (vi)9/13 Q.7 1/56 Q.8 1/2;1/2
Q.9 :1 Q10 952t0715 Q.11 3/140 Q.12 n(S)=8%n(A)=5C, 5! Q.13 4/21
Q.14 (a) 2/3, (b) 1/2 Q.15 B Q.16 3/4, 1/4; 15/16
4(:4.48(39
Q.17 1/7 Q.18 B Q.19 2 Q20 B
13
DPrPPrP-2
Q1 C Q2 D Q3 A Q4 B Q5 C
Q6 A Q7 A Q8 B Q9 A Q.10 2/3
Q.11 (@ 1/18,(b)43/90, (c) 5/18, () NOC Q.12 (i)5/8, (ii)3/8
Q.13 (1) 0.18, (i1) 0.12, (iii) 0.42, (iv) 0.28, (v)0.72
Q.14 (1) 0.6, (i) 0.5, (iii) 0.25 Q.15 (i) 1/36, (ii) 5/108, (iii) 53/54
Q.16 11720 Q.17 3/5 Q.18 2/7 Q.19 12/25
DPrPPr-3
Q1 CC Q2 ¢C Q3 D Q4 D Q5 D Q6 B Q7 A
Q8 A Q9 C Q.10 A Q.11 D Q.12 B Q.13 D
Q.14 (1)0.49;(i1) 0.973 Q.15 17/105Q.16 2/5 Q.17 37 Q.18 209/343
Q.19 1/425 Q.20 22/35,13/35
DPrPr-—<
Q1 D Q2 C Q3 D Q4 B Q5 A Q6 B Q7 C
Q8 CC Q9 A Q.10 A Q.11 B Q.12 C Q.13 B Q.14 C
Q.15 A Q.16 B Q.17 B,C,D Q.18 4/9 Q.19 (a)7/8, (b)1/3
Q20 B=2/5;C=4/15 Q21 13to5
DPrPPr-s
Q.1 B Q2 B Q3 D Q4 B Q5 B Q6 C Q7 C
Q8 C Q9 C Q.10 B Q.11 A Q.12 A Q.13 B Q.14 A
n—1 n—1
Q.15 C Q.16 B Q.17 D Q.18 73/648 Q.19 (1) P ) ———
Q.20 13/14
DPrPr-o6
Q1 A Q2 B Q3 C Q4 C Q5 D Q6 C
Q7 A Q8 B Q9 B Q.10 D Q.11 A Q.12 B
Q.13 D Q.14 A Q.15 B Q.16 A Q.17 C Q.18 C,D
Q.19 (A)S; B)P; (O)R Q.20 (i) A,B,C are pairwise independent (ii) A,B,C are not independent
DPrPrPr-7
Q1 A Q2 B Q3 D Q4 A Q5 C Q6 D
Q7 C Q8 C Q9 B Q.10 A
Q.11 (a)C,(bA, (¢)B Q.12 (@A (b)C (¢)D
Q.13 (@D (b)A (¢) B Q.14 B,.C.D Q.15 AB,CD
Q.16 ABD Q.17 A.CD Q.18 B,C.D Q.19 AD Q.20 B.C.D Q21 AD
Q22 A,C,D Q23 AD Q24 (AQ (B)P; (O)S
Q25 (A)Q; (B)R: (C)S: (D) P
Dpp on Probability [53]



