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al—p)(Z p)+p(l-2p)=3p-4p° =SE
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11.

12.

13.

MATHEMATICS

Two dice are thrown together and the total scoreis noted. The events E, F and
G are “atotal of 4, “atotal of 9 or more’, and “atotal divisible by 5, respectively.
Calculate P(E), P(F) and P(G) and decide which pairs of events, if any, are
independent.

Explain why the experiment of tossing acointhreetimesissaid to havebinomial
distribution.
1 1 1
A and B are two events such that P(A) = o P(B) = 3 and P(A n B):Z'
Find:
(i) P(AIB) (i) PBIA) (i) P(A'B)  (iv) P(A'B)

21 1
ThreeeventsA, B and C have probabilities E , 5 and E , respectively. Given

1 1
that A n C)=¢ andP(B n C) = findthevauesof P(C|B)and P(A'n C).

Let E, and E, be two independent events such that p(E,) = p, and P(E,) = p,.
Describe in words of the events whose probabilities are:

(i) p, P, (i) I-p) p, (i) 1-(1-p)(1-p,) (iv) p, + p,-2p,p,
A discreterandom variable X hasthe probability distribution given asbelow:
X 0.5 1 15 2
P(X) k k2 2k? k

0] Find the value of k
(i) Determine the mean of the distribution.
Prove that

() PA)=P(AnB)+P(An B)
(ii) PAOB)=PAnB)+P(An B)+P(A nB)

If X is the number of tails in three tosses of a coin, determine the standard
deviation of X.

In a dice game, a player pays a stake of Rel for each throw of a die. She
receives Rs 5 if the die shows a 3, Rs 2 if the die shows a 1 or 6, and nothing
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otherwise. What is the player’s expected profit per throw over a long series of
throws?

Three dice are thrown at the sametime. Find the probability of getting three
two’s, if it is known that the sum of the numbers on the dice was six.

Suppose 10,000 tickets are sold in a lottery each for Re 1. First prize is of
Rs 3000 and the second prizeis of Rs. 2000. There are three third prizes of Rs.
500 each. If you buy one ticket, what is your expectation.

A bag contains 4 white and 5 black balls. Another bag contains 9 white and 7
black balls. A ball istransferred from the first bag to the second and then a ball
isdrawn at random from the second bag. Find the probability that the ball drawn
iswhite.

Bag | contains 3 black and 2 white balls, Bag Il contains 2 black and 4 white
balls. A bag and aball is selected at random. Determinethe probability of selecting
ablack ball.

A box has 5 blue and 4 red balls. One ball is drawn at random and not replaced.
Its colour is also not noted. Then another ball is drawn at random. What is the
probability of second ball being blue?

Four cards are successively drawn without replacement from adeck of 52 playing
cards. What is the probability that all the four cards are kings?

A dieisthrown 5 times. Find the probability that an odd number will come up
exactly three times.

Ten coins are tossed. What is the probability of getting at |east 8 heads?

The probability of a man hitting atarget is 0.25. He shoots 7 times. What isthe
probability of his hitting at |east twice?

A lot of 100 watches is known to have 10 defective watches. If 8 watches are
selected (one by one with replacement) at random, what is the probability that
there will be at |east one defective watch?
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MATHEMATICS

Consider the probability distribution of arandom variable X:

X 0 1 2 3 4

P(X) 01 025 | 03 0.2 0.15

Ly DXCooo
Caculate (i) V Ho F (i) Vaianceof X.

25.

26.

27.

28.

29.

The probability distribution of arandom variable X isgiven below:

X 0

1 2 3
oy | k| S| XK
X) 2 4 8

() Determine the value of k.
(i) Determine P(X < 2) and P(X > 2)
(iii) FndPX < 2)+P(X>2).

For the following probability distribution determine standard deviation of the
random variable X.

X 2

PX) | 02 | 05| 03

1
Abiaseddieissuchthat P(4) = 10 and other scoresbeing equally likely. Thedie

is tossed twice. If X is the ‘number of fours seen’, find the variance of the
random variable X.

A die is thrown three times. Let X be ‘the number of twos seen’. Find the
expectation of X.

1
Two biased dice are thrown together. For thefirst die P(6) = > the other scores

2
being equally likely while for the second die, P(1) = 5 and the other scores are



30.

31.

32.

33.

34.

35.

36.

PROBABILITY 275

equally likely. Find the probability distribution of ‘the number of ones seen’.

Two probability distributions of thediscreterandomvariable X and Y aregiven
below.

X 0 1 21 3 Y 0 1 2
INEEEREE on | L1222
X) 5 5 515 (Y) 5 10 51 10

Prove that E(Y?) = 2 E(X).
1
A factory produces bulbs. The probability that any one bulb isdefectiveis 50
and they are packed in boxes of 10. From asingle box, find the probability
that

(i) none of the bulbsisdefective
(i) exactly two bulbs are defective

(iii) morethan 8 bulbswork properly

Suppose you have two coins which appear identical in your pocket. You know
that oneisfair and oneis 2-headed. If you take one out, toss it and get a head,
what is the probability that it was afair coin?

Suppose that 6% of the people with blood group O are left handed and 10% of
those with other blood groups are left handed 30% of the people have blood
group O. If aleft handed person is selected at random, what is the probability
that he/she will have blood group O?

Two natural numbers r, s are drawn one at atime, without replacement from
theset S={1, 2, 3, ...., n} . Find P[r < p|s< p|, where pOS

Find the probability distribution of the maximum of the two scores obtained
when adieis thrown twice. Determine a so the mean of the distribution.

The random variable X can take only the values 0, 1, 2. Given that P(X =0) =
P (X =1) = p and that E(X?) = E[X], find the value of p.
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MATHEMATICS

Find thevariance of thedistribution:

x |0 1 2 3 2[5
115 |12 (1] 1)1
PO 15 | 8 | 9 6 9 | 18

A and B throw a pair of dice aternately. A winsthe game if he getsatotal of
6 and B winsif shegetsatotal of 7. It A startsthe game, find the probability of
winning the game by A in third throw of the pair of dice.

Two dice are tossed. Find whether the following two events A and B are
independent:

A={(xy): x+y=11 B={(x,y):x #5
where (x, y) denotes atypical sample point.
Anurn containsmwhite and n black balls. A ball isdrawn at random and i s put
back into the urn along with k additional balls of the same colour asthat of the

ball drawn. A ball is again drawn at random. Show that the probability of
drawing awhite ball now does not depend on k.

LongAnswer (L.A))

41.

42.

43.

Three bags contain a number of red and white balls as follows:
Bag1:3redballs, Bag 2: 2 red bals and 1 white ball
Bag 3 : 3whiteballs.
i

The probability that bag i will be chosen and aball is selected fromitis 5

i =1, 2, 3. What isthe probability that

(i) ared ball will be selected? (ii) awhite ball is selected?
Refer to Question 41 above. If awhite ball is selected, what is the probability
that it came from

0) Bag 2 (i) Bag3

A shopkeeper sells three types of flower seedsA , A, andA,. They are sold as
amixture where the proportions are 4:4:2 respectively. The germination rates
of the three types of seeds are 45%, 60% and 35%. Cal culate the probability

(i) of arandomly chosen seed to germinate
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(ii) that it will not germinate given that the seed is of type A,
(iii) that itisof thetypeA, giventhat arandomly chosen seed doesnot germinate.

A letter is known to have come either from TATA NAGAR or from
CALCUTTA. Ontheenvelope, just two consecutive letter TA arevisible. What
isthe probability that the letter came from TATA NAGAR.

There are two bags, one of which contains 3 black and 4 white ballswhile the
other contains 4 black and 3 white balls. A dieisthrown. If it showsup 1 or 3,
a ball is taken from the Ist bag; but it shows up any other number, a ball is
chosen from the second bag. Find the probability of choosing a black ball.

There are three urns containing 2 white and 3 black balls, 3 white and 2 black
balls, and 4 white and 1 black balls, respectively. Thereisan equal probability
of each urn being chosen. A ball isdrawn at random from the chosen urn and it
is found to be white. Find the probability that the ball drawn was from the
second urn.

By examining the chest X ray, the probability that TB is detected when aperson
isactually sufferingis0.99. The probability of an healthy person diagnosed to
have TB is 0.001. In acertain city, 1 in 1000 people suffersfrom TB. A person
isselected at random and is diagnosed to have TB. What isthe probability that
he actually has TB?

Anitemismanufactured by three machinesA, B and C. Out of the total number
of items manufactured during a specified period, 50% are manufactured on A,
30% on B and 20% on C. 2% of the items produced on A and 2% of items
produced on B are defective, and 3% of these produced on C are defective. All
theitems are stored at one godown. One itemis drawn at random and is found
to be defective. What is the probability that it was manufactured on
machine A?

Let X beadiscreterandom variable whose probability distributionis defined as
follows:

k(x+Dforx=1,234
P(X:x):EQkx forx=5,6,7
Eb otherwise
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where k is a constant. Calculate

(i) the value of k (i) E(X) (iii) Standard deviation of X.
The probability distribution of adiscreterandomvariable X isgivenasunder:
X 1 2 4 2A 3A 5A
o0 | & I3 [T T ¢

2 5 25 10 25 25
Cdculate:

(i) Thevaueof A if E(X) =294
(i) Variance of X.

The probability distribution of arandom variable xisgiven asunder:

[kx® for x=1,2,3
_ %kxforxz 45,6

P(X =x) =
Eb otherwise

where k is a constant. Calculate
() E(X) (i) E(3X?) (iii) P(X > 4)

A bag contains (2n + 1) coins. It isknown that n of these coins have ahead on
both sideswhere astherest of the coinsarefair. A coin is picked up at random
from the bag and is tossed. If the probability that the toss resultsin ahead is

31

— , determine the value of n.

42

Two cards are drawn successively without replacement from a well shuffled
deck of cards. Find the mean and standard variation of the random variable X
where X isthe number of aces.

Adie is tossed twice. A ‘success’ is getting an even number on a toss. Find the
variance of the number of successes.

There are 5 cards numbered 1 to 5, one number on one card. Two cards are
drawn at random without replacement. Let X denote the sum of the numberson
two cards drawn. Find the mean and variance of X.
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Objective Type Questions

Choose the correct answer from the given four options in each of the exercises from
56 to 82.

56.

57.

58.

59.

60.

4 7

If P(A) = <, and P(A n B) = 75, then P(B | A) is equal to

A) = B) = oL D) &

A B © 4 ©) 55
7 17

If P(A n B) = 75 and P(B) = =, then P (A | B) equals

20’

14 17 7 1
(A) 7 (B) >0 © 3 (D) 3

3 2 3
If MA) = 5. P(B) = ¢ and ATB) = -, thenP(B|A) +P(A |B) equals

1 1 5 7
(A) 2 (B) 3 © o (D) 5

2 3 1
IfP(A)= £ P(B)= 15 andP(A n B) = ¢, then P(A’ | B ).P(B'|A) isequal

A - B > C 2 D 1
A B) 7 © 4% (D)
1 1 1
If A and B are two events such that P(A) = o P(B) = 3 P(A/B):Z’ then
P(A"n B) equals

1 K] 1 3
A 5 ® © 5 ©)
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If P(A) =0.4, P(B) =0.8and P(B |A) = 0.6, then P(A 00 B) is equd to
(A)0.24 (B) 0.3 (C) 0.48 (D) 0.96
If Aand B aretwo eventsand A #¢@, B # ¢, then
P(A n B)
P(B)
(C) PAIB)PB|A=1 (D) PA|B)=PA)|PB)

A and B are events such that P(A) = 0.4, P(B) = 0.3 and P(A 0O B) = 0.5.
ThenP (B' n A) equals

(A)  PA[B)=PA)PB)  (B) PA[B)=

A 2 B 1 C . D 1
A) 5 B) 5 © 15 () ¢

: 3 1
You are given that A and B are two events such that P(B)=g ,P(A|B)= 5 and

4
P(AOB) = 5 then P(A) equals

A) ~ B) = 0 = D) =
M) 35 B) g © 3 (D) 2
In Exercise 64 above, P(B | A') isequa to
A) = B) — 0= D) =
OF B) 15 © 5 (D) ¢
3 1 4
If P(B) = g,P(A|B): > and P(A D B):g,thenP(AD B) +P(A'0B)=

1 4 1
8= ® ¢ © 5 ©) 1
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7 9 4
Let P(A) :1—3, P(B) = 13 and P(An B) = 13 Then P(A'|B) isequal to

6 4 4 5
(A) 13 (B) e © 9 (D) 9

If A and B are such events that P(A) > 0 and P(B) # 1, then P(A' | B')
equals.

(A)  1-P(A|B) (B) 1-P(A" | B)
1-P(A O B)
©  “pE) (D) P(A") | P(B')

3 4
If A and B are two independent events with P(A) = 5 and P(B) = 9 then

P(A'n B")equals

4 8 1 2
(A) 5 (B) 75 © 3 (D) 9

If two events are independent, then

(A) they must be mutually exclusive

(B) the sum of their probabilities must be equal to 1
© (A) and (B) both are correct

(D) None of the above is correct

3 5 3
Let A and B be two events such that P(A) = 8’ P(B) = 3 andP(AOB) = 7
Then P(A | B).P(A' | B) isequal to
A) 2 B) 0~ D) —
(A) ¢ B) g © o (D) o

If the events A and B are independent, then P(A n B) isequal to
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76.

7.
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MATHEMATICS

(A)  P(A)+P(B) (B) P(A) - P(B)
(©  P(A).PB) (D) P(A) | P(B)

Two events E and F are independent. If P(E) = 0.3, P(EO F) = 0.5, then
P(E | F)-P(F | E) equals

2 3 1 1
(A) 7 (B) 3 © 20 (D) 7

A bag contains 5 red and 3 blue balls. If 3 balls are drawn at random without
replacement the probability of getting exactly onered ball is

45 135 15 15
(A) 196 (B) 302 © 6 (D) 59

Refer to Question 74 above. The probability that exactly two of the three balls
werered, thefirst ball being red, is

1 4 15 5
A 3 ® - ©3%  ©®5

Threepersons, A, B and C, fireat atarget inturn, startingwith A. Their probability
of hitting the target are 0.4, 0.3 and 0.2 respectively. The probability of two hits
is

(A) 0.024 (B) 0.188 (C) 0.336 (D) 0.452

Assumethat inafamily, each child isequally likely to beaboy or agirl. A family
with three children is chosen at random. The probability that theeldest childisa
girl given that thefamily hasat least onegirl is

1 1 2 4
A 5 (B) 3 © 3 ®) <

A dieisthrownand acard is selected at random from adeck of 52 playing cards.
The probability of getting an even number on the die and a spade card is

1 1 1 3
A 5 ® 5 © 3 ©) 5
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A box contains 3 orange balls, 3 green balls and 2 blue balls. Three balls are
drawn at random from the box without replacement. The probability of drawing
2 green ballsand oneblueball is

3 2 1 167
(A) o8 (B) > © o8 (D) 168

A flashlight has 8 batteries out of which 3 are dead. If two batteries are selected
without replacement and tested, the probability that both are dead is

NS ) ol o 2
M) o5 B) & © 1 (D) o5
Eight coins are tossed together. The probability of getting exactly 3 headsis

1 7 5 3
(A) 56 (B) £ © £ (D) £

Two dicearethrown. If it isknown that the sum of numberson the dicewasless
than 6, the probability of gettingasum 3, is

A 15 ®— O ©) 2
18 18 5 5
Which oneis not areguirement of abinomial distribution?
(A) There are 2 outcomes for each trial
(B) Thereisafixed number of trials
(C) The outcomes must be dependent on each other
(D) The probability of success must be the samefor all the trials
Two cards are drawn from a well shuffled deck of 52 playing cards with

replacement. The probability, that both cards are queens, is

()13 13 ()13 13 ()13 17 ()13 51
The probability of guessing correctly at least 8 out of 10 answerson atrue-false

type examination is
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Ay By o 2 Dy

()64 ()128 ()1024 ()41

The probability that apersonisnot aswimmer is0.3. The probability that out of
5 persons 4 are swimmersis

(A)°C,(0.7)*(0.3) (B) *C, (0.7) (0.3)*
(C)*C, (0.7) (0.9)* (D) (0.7)*(0.3)
The probability distribution of adiscrete random variable X isgiven bel ow:
X 2 3 4 5
NE 7 o 1
k k Kk k
Thevalueof kis
(A) 8 (B) 16 (C) 32 (D) 48
For thefollowing probability distribution:
X -4 -3 -2 -1

PX) | 01 [02 [03 [ 02 | 02

E(X)isequa to:

(A)O (B) -1 (C) -2 (D) -1.8
For thefollowing probability distribution
X 1 2 3 4
eon | £ | 2] 22
10 5 10 5
E(X?) isequal to
(A)3 (B)5 <7 (D) 10

Supposearandomvariable X followsthe binomial distributionwith parametersn
and p, where0<p< 1. If P(x=r)/ P(x = n-r) isindependent of nand r, then
p equals
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1 1 1 1
(A) > (B) 3 © 5 (D) 7

Inacollege, 30% studentsfail in physics, 25% fail in mathematics and 10% fail
inboth. One student is chosen at random. The probability that shefailsin physics
if she hasfailed in mathematicsis

1 2 9 1
(A) 0 (B) 5 © 0 (D) 3

1
A and B are two students. Their chances of solving a problem correctly are 3

1 1
and 2 respectively. If the probability of their making a common error is, 20

and they obtain the same answer, then the probability of their answer to be
correct is

13
120

A box has 100 pens of which 10 are defective. What isthe probability that out of
asample of 5 pensdrawn one by onewith replacement at most oneisdefective?

1 1 10
A 55 ® 5 © ©

nod 1p9(d

09 5 1090 109 0
Wholl  ®3ho ©3hod © Hob 2ok

State True or False for the statementsin each of the Exercises 94 to 103.

94.

95.
96.
97.
98.

Let P(A) > 0 and P(B) > 0. Then A and B can be both mutually exclusive and
independent.

If A and B are independent events, then A’ and B’ are also independent.
If A and B are mutually exclusive events, then they will be independent al so.
Two independent events are always mutually exclusive.

If A and B are two independent events then P(A and B) = P(A).P(B).
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99.  Another name for the mean of a probability distribution isexpected value.
100. If A and B" are independent events, then P(A'0B) =1 - P (A) P(B)
101. If A and B are independent, then

P (exactly one of A, B occurs) = P(A)P(B')+P(B) P(A')
102. If A and B are two events such that P(A) > 0 and P(A) + P(B) >1, then

P(B)

PEBIA) > by

103. If A, B and C are three independent events such that P(A) = P(B) = P(C) =
p, then

P (At least two of A, B, C occur) = 3p® —2p°
Fill inthe blanksin each of thefoll owing questions:
104. If A and B are two events such that

1
P(AIB)=p P(A)=p, PB) =7

5
and P(A DO B)=§,thenp=

105. If A and B are such that
2 5
P(A'0 B :5 and P(A DO B)=§,
then P(A") + P(B") = ...ccvevvneee.

106. If X follows binomial distribution with parameters n = 5, p and
PX=2)=9,P(X=3),thenp=

107. Let X be a random variable taking values X, X,,..., X, with probabilities
Py Py - P, respectively. Then var (X) =

108. Let A and B be two events. If P(A | B) = P(A), then A is of B.

——enulll> @



