CHAPTER

A bag contains 4 red and 6 black balls. A ball is drawn at
random from the bag, its colour is observed and this ball
along with two additional balls of the same colour are
returned to the bag. If now a ball is drawn at random from
the bag, then the probability that this drawn ball is red, is
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A box ‘A4’ contains 2 white, 3 red and 2 black balls. Another
box ‘B’ contains 4 white, 2 red and 3 black balls. If two
balls are drawn at random, without replacement, from a
randomly selected box and one ball turns out to be white
while the other ball turns out to be red, then the probability
that both balls are drawn from box ‘B’ is :
(a) 7/16 (b) 7/8 (c) 9/16 (d) 9/32

(Online 2018)

A player X has a biased coin whose probability of showing
heads is p and a player Y has a fair coin. They start
playing a game with their own coins and play alternately.
The player who throws a head first is a winner. If X starts
the game, and the probability of winning the game by both
the players is equal, then the value of ‘p’ is
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Let 4, B and C be three events, which are pair-wise
independent and E denotes the complement of an event
E.IfP(AN BN C)=0and P(C)> 0, then P[(4NB)|C]
is equal to :

() P(4)+P(B)
(¢) P(4)-P(B)

(b) P(4)-P(B)
(d) P(A)+P(B)
(Online 2018)

Two different families 4 and B are blessed with equal
number of children. There are 3 tickets to be distributed
amongst the children of these families so that no child
gets more than one ticket. If the probability that all the

tickets go to the children of the family B is L’ then the
number of children in each family is : 12
(@ 3 (b 5 (c) 4 (d o

(Online 2018)

Probability
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A box contains 15 green and 10 yellow balls. If 10 balls are
randomly drawn, one-by-one, with replacement, then the
variance of the number of green balls drawn is
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For three events 4, B and C,
P(Exactly one of 4 or B occurs)
= P(Exactly one of B or C occurs)

1
= P(Exactly one of C or 4 occurs) = "

and P(AIll the three events occur simultaneously)
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occurs, is

Then the probability that at least one of the events
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If two different numbers are taken from the set {0, 1, 2, 3,
........ , 10}; then the probability that their sum as well as
absolute difference are both multiples of 4, is
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Three persons, P, O and R independently try to hit a
target. If the probabilities of their hitting the target are

1
%’E andg respectively, then the probability that the
target is hit by P or Q but not by R is
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An unbiased coin is tossed eight times. The probability of
obtaining at least one head and at least one tail is
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Let £ and F be two independent events. The probability

1
that both £ and F happen is 7= and the probability that

12
. . P(E)
neither £ nor F happens is > then a value of ﬁ 18
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Let two fair six-faced dice 4 and B be thrown
simultaneously. If £, is the event that die 4 shows up four,
E, is the event that die B shows up two and Ej is the
event that the sum of numbers on both dice is odd, then
which of the following statements is NOT true?

(a) E, and E, are independent

(b) E, and E; are independent

(c) E, and E; are independent

(d) E,, E, and E; are independent (2016)

2
If A and B are any two events such that P(A)=g and

P(ANnB)= % the

P(A|(A” U B")), where 4" denotes the complement of 4, is
equal to
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, then conditional probability,

An experiment succeeds twice as often as it fails. The

probability of at least 5 successes in the six trials of this

experiment is
496
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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
(1) 1)
(@ 220| 3 (b) 22| 3
(d) none of these
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If the mean and the variance of a binomial variate X are 2
and 1 respectively, then the probability that X takes a
value greater than or equal to one is
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Let X be a set containing 10 elements and P(X) be its
power set. If 4 and B are picked up at random from P(X),
with replacement, then the probability that 4 and B have
equal number of elements, is
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If the lengths of the sides of a triangle are decided by the
three throws of a single fair die, then the probability that
the triangle is of maximum area given that it is an isosceles
triangle, is
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Let 4 and B be two events such that

P(AUB)=1, P(AnB)=1 1

6 4 4
stands for the complement of the event A. Then the events
A and B are

(a) equally likely but not independent
(b) independent but not equally likely

and P(A)=—, where A

(c) independent and equally likely
(d) mutually exclusive and independent
(2014, 2005)
A multiple choice examination has 5 questions. Each question
has three alternative answers of which exactly one is correct.
The probability that a student will get 4 or more correct
answers just by guessing is
10 17 13 11
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Three numbers are chosen at random without replacement
from {1, 2, 3, ....., 8}. The probability that their minimum is
3, given that their maximum is 6, is
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If C and D are two events such that C — D and P(D) # 0,
then the correct statement among the following is

P(D)
P(C)

(d) P(CID) = P(C)

(a) P(CID) < P(C) (b) P(CID)=

(c) P(CID) = P(C)
Consider 5 independent Bernoulli’s trials each with
probability of success p. If the probability of at least one

(2011)
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failure is greater than or equal to EVY then p lies in the
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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 colours is
(a) 173 (b)) 277 (c) 1721 (d) 2723

(2010

Four numbers are chosen at random (without replacement)
from the set {1, 2, 3, ..., 20}.
Statement-1 : The probability that the chosen numbers

. . 1
when arranged in some order will form an A.P. iso5 -

Statement-2 : If the four chosen numbers form an A.P.,

then the set of all possible values of common difference

is {£1, £2, 43, +4, £5}.

(a) Statement-1 is true, Statement-2 is true; Statement-2 is
a correct explanation of Statement-1.

(b) Statement-1 is true, Statement-2 is true, Statement-2 is
not a correct explanation for Statement-1.

(c) Statement-1 is true, Statement-2 is false.

(d) Statement-1 is false, Statement-2 is true. (2010)

1
In a binomial distribution B|n, p =Z) , if the probability

of at least one success is greater than or equal to %, then
n is greater than
_ %
(a) 10g104+ 10g103 (b) 10g104—10g103
4 1
(C) 10g104— 10g103 (d) 10g104—10g103 (2009)

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
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A die is thrown. Let 4 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(4 U B) is

2 3
@ 3 b 3 (©) 0 (d 1 (2008

It is given that the events 4 and B are such that

1 1 2
P(A):Z,P(A|B):§ and P(B|A) =3 Then P(B) is

1 b 1 ! d 2 2008
@35 ® 7 © 3 @) F(2008)
A pair of fair dice is thrown independently three times.
The probability of getting a score of exactly 9 twice is
(a) 8/729 (b) 8/243

(c) 1/729 (d) 8/9 (2007)
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Two aeroplanes I and II bomb a target in succession. The
probabilities of I and II scoring a hit correctly are 0.3 and
0.2, respectively. The second plane will bomb only if the
first misses the target. The probability that the target is
hit by the second plane is
(a) 0.2

(c) 0.06

(b) 0.7

(d) 0.14 (2007)

At a telephone enquiry system the number of phone calls
regarding relevant enquiry follow Poisson distribution with
a average of 5 phone calls during 10-minute time intervals.
The probability that there is at the most one phone call
during a 10-minute time period is
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A random variable X has Poisson distribution with mean
2. The P (X > 1.5) equals

(a) 0 (b) 2/e? 3

@ 1=
(2005)
Three houses are available in a locality. Three persons
apply for the houses. Each applies for one house without
consulting others. The probability that all the three apply
for the same house is
(a 1/9 (b) 2/9
() 7/9 (d) 89 (2005)
The mean and the variance of a binomial distribution are 4
and 2 respectively. Then the probability of 2 successes is:
(a) 128/256 (b) 219/256

(c) 3/

(c) 37/256 (d) 28/256 (2004)
A random variable X has the probability distribution:
X: 11234 |5|6]|7]S38
P(X) :10.15|0.23]0.12{0.10{0.20|0.08|0.07 [0.05

For the events £ = {X is a prime number} and F = {X <4},
the probability P(E U F) is:

(a) 035 (b) 0.77

(c) 087 (d) 050 (2004)
The probability that 4 speaks truth is 4/5, while this
probability for B is 3/4. The probability that they contradict
each other when asked to speak on a fact is

(a) 7120 (b) 1/5

(c) 3720 (d) 4/5 (2004)

The mean and variance of a random variable X having a
binomial distribution are 4 and 2 respectively, then
PX=1)is
(a) /16

1/8

(b) () 1/4 d) 1732

(2003)

Five horses are in a race. Mr. 4 selects two of the horses

at random and bets on them. The probability that Mr. 4

selected the winning horse is

(a) 3/5 (b) 1/5 (c) 2/5 (d) 4/5
(2003)



40. Events 4, B, C are mutually exclusive events such that

P(A):%, P(B)Zl_Tx and P(C):%. Then set of
possible values of x are in the interval
12 113 11
(a) [gag} (b) [gq} (©) [0,1] (d) [gaﬂ
(2003)

42.

43.

A and B are events such that P(4 U B) = 3/4,
P(A N B) = 1/4, P(4) = 2/3 then P(ANB) is

(a) 5/12 (b) 3/8
() 518 d) 1/4 (2002)

A problem in mathematics is given to three students 4, B,
C and their respective probability of solving the problem

41. A die is tossed 5 times. Getting an odd number is considered is 1/2, 1/3 and 1/4. Probability that the problem is solved
a success. Then the variance of distribution of success is is
(a) 8/3 (b) 3/8 (a) 3/4 (b) 12
(c) 4/5 (d) 54 (2002) (c) 2/3 (d 173 (2002)
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1. (¢ 2. (a) 3. (a) 4. (¢) 5. (b) 6. (d) 7. (a) 8. (d 9. (b) 10.(c) 11.(d) 12. (d)
13. (b) 14. (d) 15. (d) 16.(d) 17. (d) 18. (b) 19. (b) 20.(d) 21.(d) 22.(d) 23.(a) 24. (b)
25. (¢) 26. (d) 27.(d) 28.(d) 29. (¢) 30. (b) 31.(d) 32.(d) 33.(d 34.(a) 35.(d 36. (b)
37. (a) 38. (d)  39. (¢ 40.(d) 41. (d) 42. (a) 43. (a)




%x/p/éwnwf/w/ws/

1. (c):Let’s draw a state diagram to understand whole
condition

The requested probability is the sum of the product of the
probabilities along the two possible paths and is equal to

21, 31_1.1.2
52 53 5 5 5
2. (a):Let E, denotes the event of drawing a white and a red
ball and £ denotes the event that ball is drawn from box B.

1
PE) = 5

_ 1
Now, P (ball is drawn from box 4) = P(E ) = 5
O x2C 4x2 2
PEJE)= "9, T~ 2 "o
(EVE) = "9¢ 7 736 9
2 3
p(El/E):%:ﬁzg
G 21 7
P(E)P(E/E)

Using Bayes’ Theorem P(E/E})=
1 2
—x
_ 2
1.2
2 9
3. (a@):Given : P(X getting head) = p
P(X not getting head) = 1 — p 1
P(Y getting head) = P(Y not getting head) = —

P(E)P(E,/E)+ P(E)P(E,/E)
63 7

9 _1,
L2 9 16 16
27

1 1 1
P(X wins) = p+(1—p)5-p+(l—p)3~(1—p)3p+-~
P 2p

:1_(1—p]:1+p
2

1
P(Y wins) = (1—p)%+(l—p)5-(l—p)%+....

_(l—pj. 1 1-p
2 [1_1—;;] 1+p
2
It is given that P(X wins) = P(Y wins)
2p _1-p = 3p=1 = p=l
1+p 1+p 3
P[(ANB)NC]
P(C)

4. (¢): P[(ANB)|C]=

_ P[(AUB)NC] _ PIC—(4UB)]
PO PO

_ P(C)-P(ANC)-P(BNC)+P(ANBNC)
- P(C)
_P(C)-P(ANC)-P(BNC)
- P(C)

_ P(C)=P(4)-P(C) - P(B)- P(C)
- P(C)

[+ P(ANBNC)=0]

[+ 4, B and C are independent events]
=1 - P(4) — P(B) =P(4)-P(B) or P(B)-P(A)

5. (b): Let the number of children in each family be x.
So, total number of children in both families are 2x.

According ¢ o, Lo G 3! Gl

rdin ion, —= = =—

ccording to questio 2 2"C3~3! sz3 T
x(x-D(x-2)(x-3)!(2x-3)! 1

(x=3)x2x)(2x-1)(2x-2) (2x-3)! 12
x-(x-1)-(x-2) 1

(2x) 2x-1)(2x-2) 12
=2 1, 3(x-2)=2x-1 = x=35
42x-1) 12

6. (d): We know that variance = npq

1
P(probability of drawing a green ball)=2—5=g

2 2 12

Here, n = 10,p=§,q=— Then, variance = 10-2-—=—
5 5 55
1
7. (a): Given P(exactly one of A or B occurs) =2

Then, P(4) + P(B) — 2P(4 N B):%
Similarly, P(B) + P(C) — 2P(B N C):i
Also, P(C) + P(4) — 2P(C N A)=
Adding all of them, we have
P) + P(B) + P(C) —PANB)—PBN C)—P(CnN A)=§

N

Now, P(4 U B U C) = P(4) + P(B) + P(C) — P(4 N B)
301 7 —~PBNC)—P(CNA)+PANBNCO)

816 16

8. (d): We have, 4/a — b and 4/a + b

So the possibilities are

a 0 2 4 6 8 10
b 4,8 | 6,10 0,8 |2,10| 0,4 | 2,6

6-2 6

6
Required probability=17——=""-=7
c, 11-10 55



9. (b): Required probability
FEEHEEIE IR
=l ==l=1+=l=I=|+=l=1=]==
4N N2)\8 4 N2\ 8 4 2)\8) 64
10. (c): Required probability = 1 — [P(No Head) + P(No Tail)]

21_{%+i8}=1_i7 =1_L=127
2° 2 2 128

128
11. (d):Let P(E) = x and P(F) = y

1 1
P(E N F) = P(E)-P(F) = I = xy "1
P(EmF):P(E)-P(F):l
1
= (1 -PE) A -PF) = —=>(1*x)(1*y) 5
1 + -1 1 +L_l
= -X-Yy xy—2 =1-x-y 2 2
1 _l_l—i X+ :l
= =TT T
17 12x2+1 7
= Xt+t—=— _ =
12x 12 12x 12
= 1222 -7x+1=0=12x*-4x-3x+1=0
= 4x(Bx-1)-1Bx-1)=0
1
= BGx-1)(4x-1)=0 = x=§,x=z

1 1 P(E) _x _1/3 _4 1/4 3
y=—,y=- & o= — or —=—
4 3 P(F) y T1/4 3 1/3 4
6 1
12. @): P(E;))=—=—
=566
6 1 3-3.2 1
P(E,)=—=— —=—
E)=56~s PB)="55 =3
(For sum to be odd combination as odd + even or even + odd)
1
3
66
13

As PXNY)= P(X) - P(Y) the event X and Y are independent.
Also, P(E, N E, N E;) = 0 as the event cannot happen.

So, E|, E,, E; are pairwise independent, but they together are
not independent.

13. (b): We have, P(A)= P(AmB)

s 3 17
P(A"UB)=P((AnBY)=1-P(AnB)=1- 0"

Now,ANA UBYy=ANANB=4-(ANBY)Y=4-AnN B)

P(A-(An B))—g—% i
1
, o _PA-(AnB) 4 5
P(A\(AuB)):W:%:E
20

14. (d):Let P(F) = p = P(S) = 2p

1
Now, p+2p= 1=>P—§ P(x > 5) = P(x = 5) + P(x = 6)
5 6
- (B elt) -2
303 3) 729

15. (d) : Total number of ways n(S) = 32
3 o o 121x 3!
nE) = TG TG @ TG D SR

Because one of the boxes contains exactly 3 balls, we have to
subtract to make the count correct.

12C
3

12!
313!6!

12 3 9 9
(B _ C; °C,2° -°C;-2)+

n(s) 312
16. @:np =2 ... (i), npg = 1 ... (ii)

IS R
q Z’P >’
PX21)=1-PX<1)=1-PX=0)

0 4
1(1 115
2) 2 16 16

17. (d): Required probability =

(IOCO)Z +(10C1)2+(10C2)2 +...+(10C10)2 ~ ZOCIO
210y h 220

18. (b): Total cases when a + b > ¢ are

(L1, 1), (2,2, 1),(2,2,2),2,2,3), 3,3, 1), ., 3,3, 5), (4, 4, 1),
..... ,(4,4,6), (55, 1), ....(5,5,6), (6,6, 1), ....(6, 6, 6)} =27

Probability =

(from (i) and (ii))

1
Required probability = 27

19. (b):P(AuB):l—P(AuB):l—%:

SRS

- 1 3
We have P(A)= 1 = P(A)= 1
Again, P(A U B) = P(4A) + P(B) — P(A N B)
3 1 1
—+PB)-— .. PB)=—
LTPB- - PB)
Now, P(4A N B) = P(4) P(B) is seem to be true.
Thus 4 and B are independent.
As P(4) # P(B), A and B are not equally likely.

20. (d): P(correct answer) = 1/3

12 1Y
The required probability = 5C4(§) (g) + 5C5(§)
S 5x2 1 11

F 3P 3P
21. (d): 3 numbers are chosen from {1, 2, 3, ..... , 8} without
replacement. Let A be the event that the maximum of chosen
numbers is 6.

5
= —=
6

Let B be the event that the minimum of chosen numbers is 3.

112
P8/ Ay=PANE) gc, _2.1
P(B) 5c, 10 5



22. @: Pwm):% as C c D, P(C) c P(D).
= _ PO
P(C n D) = P(C). We have, P(CID)= PO)

As 0 < P(D) £ 1 we have P(C|D) = P(C)
23. (a): Probability of at least one failure
=1 — P(no failure) = 1 — p3

31 5 1 1
N 1-p°>2= <— thusp<=.. 0,1/2
ow I-p'2—2 = p <5 thuspso. pe[ /2]

Ix8x7
6

24. (b): n(S)="Cy= =84

n(E)=3C, - 4C, - 2C, =3 x 4 x 2 =24,
. . 24 2
The desired probability = a7
25. (c¢) : Number of A.P.’s with common difference 1 = 17
Number of A.P.’s with common difference 2 = 14
Number of A.P.’s with common difference 3 = 11
Number of A.P.’s with common difference 4 = 8
Number of A.P.’s with common difference 5 =5

2
Number of A.P.’s with common difference 6 =37

The total number of ways n(S) = 2°C,

57 57x24 1
200 20x19x18x17 85
4

The desired probability =

Now statement-2 is false and statement-1 is true.

26. (d):Probability of at least one success

=1 —No success =1 —-"C, ¢" where g =1 —p = 3/4
3V 9 1 (3} 3V

wewn (3] 2 = 23] = (3] 5

Taking logarithm on base 10 we have

n logio(3/4) <logiol07!

= n(logio3 — logiod) < -1 = n(logi4 — logio3) > 1
1

= 22—
10g104— 10g103

27. (d): Any number in the set

S = {00, 01, 02, ...., 49} is of the form ab where
ae{0,1,2,3,4} and b € {0, 1, 2, ..., 9} for the product of digits
to be zero, the number must be of the form either x0 which are
5 in numbers, because x €{0, 1, 2, 3, 4}

or of the form Ox which are 10 in numbers because
xe{0,1,2,..,9}

The only number common to both = 00

Thus the number of numbers in S, the product of whose digits
iszero=10+5-1=14

Of these the number whose sum of digits is 8 is just one, i.e. 08
The required probability = 1/14.

28. (d):4=1{4,5,6)

Also B = {1, 2, 3, 4}
We have A UB={1,2,3,4,5 6} =S

Where § is the sample space of the experiment of throwing a
die. P(S) = 1, for it is a sure event.
Hence P(A U B) =1

29. (c¢) : From the definition of independence of events

P(A/B):—P(;(r;;g)

Then P(B) - P(A/B) = P(A N B) (1)
Interchanging the role of 4 and B in (1)

P(A)P(B/A) = P(B N A) .(2)

As A N B=B N A, we have from (1) and (2)
P(A)P(B/A) = P(B)P(A/B)

12 1 12 1
30. (b) : Possibility of getting 9 are (5, 4), (4, 5), (6, 3), (3, 6)

o . . . 4 1
Probability of getting score 9 in a single throw =p = 369

Required probability = probability of getting score 9 exactly twice

2
oft] e
31. (d): P1)=03,P(1)=1-03=0.7,
P(I)=0.2,P(1)=1-0.2=08
Required probability = P(I~1I) = P(I)P(II) =(0.7)(0.2)=0.14
32. (d) : We know that poission distribution is given by

e M
r!

NowPx=r<1)=Px=0)+ Px=1)

P(x=r)= where AL =5

-A -A
e Ae -5 _ 0
=W+ 1' =¢ (1+5).—e—5
e M
33. d): P(X=r) = py (A =mean)

L PX=r>15=PQ2)+P3) +..0

— 1 [PO)+ P(1)] =1 {ehezxzz} =13
e

2
34. (a) : No. of houses = 3 = No. of favourable cases
No. of applicants = 3, .. Total number of events = 33
(because each candidate can apply by 3 ways)
Required probability = 3 - l.
3?9
35. (d) : Given np = 4 and npg = 2
npg 2 1 1
= —=—== =1-12= <
1 np 4 2 0P 2

Nownpg =2 .. n=38
BD is given by P(X = r) = 8C p" ¢" "
R R
W=r=2="Gl3) ~ 25

36. (b) : From the given table prime numbers are 2, 3, 5, 7
‘E’ denote prime number



‘F” denote the number < 4
P(E)=PR2 or3 or5or?7)
(Events 2, 3, 5, 7 are M.E)
= P(2) + P(3) + P(5) + P(7) =0.62
P(F) = P(1 or 2 or 3) (events 1, 2, 3 are M.E.)
= P(1) + PQ2) + P(3) = 0.50
P(EN F)=PQ2 or3)=P_2)+ PQ3)=0.35
P(E U F)=PE) + PF) - PENF)
=0.62 + 0.50 — 0.35 =0.77

4 _
37. (a) : P(4) = 3 P(4) =

P(B) = ~ .. P(B) =

B

1
4
4.1 3.1 _7

—X—t+SXo=

Now we need P(4) P(B) + P(B) P(A4)= 5727475720

38. (d) : Given mean np = 4, npq = 2

e 2L
np 4 2

and n = 8

8
1
Now P(X =r) = SC’(EJ (Use PX =71)="C,p'q"")
8

8 1

16x16 32

o P(X=1) =3¢, Gj =

39. (c¢) : No. of horses = 5

Probability that 4 can’t win the race = EX%
Probability that ‘4’ must win the race = 1— P(4)P(B)
12 2
20 s
40. (d) : 4, B, C are mutually exclusive
0 < P(4) + P(B) + P(C) < 1 (i)

0 < P(4), P(B), P(C) < 1 (i)

1
Now on solving (i) and (ii) we get 5 <x< E

5
1
41. @) :n=5p=qg=12 PX=r= 5C,(Ej

x| 7 i fix
5
0 [l) 0 0
2
(1 3 1x5 5
L1763 32 2
5
I 2%10 , 10
5o | = 2 Y
2 Cz[zj 32 32
5
! 3% 10 ,10
50| = 322
3 C3(2j 32 32
4 SC (ljs 4><5 2i
42 32 32
5
I ! !
5 —_ - 2
3 CS[zj S 3
80 240
= xX=— ) ,2 = —
X, LIxTR, | 2T g
_ 5
X =mean = —
2

Now variance =

>
32 4 R 4

X5

42. (a) : Given P (4 U B) = 3/4 4 B
P(4 N B) = 1/4
P(4) =2/3
2
PB) = 7

3 P(4n B)=P(B)~P(An B)
By using P(B) = P(A v B) + P(4 N B) — P(4)

P(A N B) 2_1 5/12
=37 "

43. (a) : Given P(4) = 1/2 L P(A) =112

3

4

Now problem will be solved if any one of them will solve the problem.
P(at least one of them solve the problem)
= 1 — probability none of them can solve the problem.

_ 1 _
PB)=1/3 .. P(B) = % P(C)= 7 = P(©) =

or PAUBUC) =1- P(A) P(B) P(C)=1 — 1.2 3 =3/4

234
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