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Examples

1. If  and

, evaluate P(A|B).

P (A) = , P (B) =
7

13

9

13

P (A ∩ B) =
4

13

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_t88k20Q0bTrv


View Text Solution

2. A family has two children. What is the

probability that both the children are boys

given that at least one of them is a boy ?

View Text Solution

3. Ten cards numbered 1 to 10 are placed in a

box, mixed up thoroughly and then one card is

drawn randomly. If it is known that the

https://dl.doubtnut.com/l/_t88k20Q0bTrv
https://dl.doubtnut.com/l/_QSyUzltfSX1G
https://dl.doubtnut.com/l/_kCbt17FHL9lc


number on the drawn card is more than 3,

what is the probability that it is an even

number?

View Text Solution

4. In a school, there are 1000 students, out of

which 430 are girls. It is known  that out of 430,

10% of the girls study in class XII. What is the

probability that a student  chosen randomly

studies in Class XII given that the chosen

student is a girl? 

https://dl.doubtnut.com/l/_kCbt17FHL9lc
https://dl.doubtnut.com/l/_twMy2uZlgmNz


View Text Solution

5. A die is thrown three times. Events A and B

are de�ned as below:  

A : 4 on the third throw  

B : 6 on the �rst and 5 on the second throw  

Find the probability of A given that B has

already occurred.

Watch Video Solution

https://dl.doubtnut.com/l/_twMy2uZlgmNz
https://dl.doubtnut.com/l/_nN6AbeLJgnVs


6. A die is thrown twice and the sum of the

numbers appearing is observed  to be 6. What

is the conditional probability that the number

4 has appeared at least  once? 

Watch Video Solution

7. Consider the experiment of tossing a coin. If

the coin shows head, toss it  again but if it

shows tail, then throw a die. Find the 

conditional probability of the event that the

https://dl.doubtnut.com/l/_qvcDz8mfaJpp
https://dl.doubtnut.com/l/_990zBIlSTwss


die shows a number greater than 4' given that

there is at least   one tail. 

Watch Video Solution

8. An urn contains 10 black and 5 white balls.

Two balls are drawn from the  urn one after the

other without replacement. What is the

probability that both drawn  balls are black? 

View Text Solution

https://dl.doubtnut.com/l/_990zBIlSTwss
https://dl.doubtnut.com/l/_2OWD6xzqPgsz


9. Three cards are drawn successively, without

replacement from a pack of  52 well shu�ed

cards. What is the probability that �rst two

cards are kings and the  third card drawn is an

ace? 

Watch Video Solution

10. A die is thrown. If E is the event the number

appearing is a multiple of  3' and F be the

https://dl.doubtnut.com/l/_q5lToc37v7gs
https://dl.doubtnut.com/l/_y8XsBL12giiv


event 'the number appearing is even' then �nd

whether E and F are  independent ?

Watch Video Solution

11. An unbiased die is thrown twice. Let the

event A be 'odd number on the  �rst throw' and

B the event 'odd number on the second throw'.

Check the independence  of the events A and B.

Watch Video Solution

https://dl.doubtnut.com/l/_y8XsBL12giiv
https://dl.doubtnut.com/l/_0rptSyTUjVb0


12. Three coins are tossed simultaneously.

Consider the event E 'three heads  or three

tails', F 'at least two heads' and G ‘at most two

heads'. Of the pairs (E,F),  (E,G) and (F,G), which

are independent? which are dependent? 

Watch Video Solution

13. Prove that if E and F are independent

events, then so are the events  E and F'. 

Watch Video Solution

https://dl.doubtnut.com/l/_CLag90tvuW8l
https://dl.doubtnut.com/l/_8dH6XONsD7Cj


14. If A and B are two independent events,

then the probability of occurrence  of at least

one of A and B is given by 1- P(A') P(B') .

Watch Video Solution

15. A person has undertaken a construction

job. The probabilities are 0.65  that there will

be strike, 0.80 that the construction job will be

completed on time if there  is no strike, and

0.32 that the construction job will be

https://dl.doubtnut.com/l/_8dH6XONsD7Cj
https://dl.doubtnut.com/l/_sVU2ayNimWrf
https://dl.doubtnut.com/l/_vZcrcwN79FMk


completed on time if there is a  strike.

Determine the probability that the

construction job will be completed on time.

View Text Solution

16. Bag I contains 3 red and 4 black balls while

another Bag II contains 5 red  and 6 black balls.

One ball is drawn at random from one of the

bags and it is found to  be red. Find the

probability that it was drawn from Bag II.

Watch Video Solution

https://dl.doubtnut.com/l/_vZcrcwN79FMk
https://dl.doubtnut.com/l/_VVkExHVxOpEG


17. Given three identical boxes I, II and III, each

containing two coins. In  box I, both coins are

gold coins, in box II, both are silver coins and

in the box III, there  is one gold and one silver

coin. A person chooses a box at random and

takes out a coin.  If the coin is of gold, what is

the probability that the other coin in the box

is also of gold? 

Watch Video Solution

https://dl.doubtnut.com/l/_VVkExHVxOpEG
https://dl.doubtnut.com/l/_1uPoWQrESaJ3


18. Suppose that the reliability of a HIV test is

speci�ed as follows:  

Of people having HIV, 90% of the test detect

the disease but 10% go undetected. Of  people

free of HIV, 99% of the test are judged HIV-ive

but 1% are diagnosed as  showing HIV+ive.

From a large population of which only 0.1%

have HIV, one person  is selected at random,

given the HIV test, and the pathologist reports

 as  HIV+ive. What is the probability

that the person actually has HIV?

Watch Video Solution

him/her

https://dl.doubtnut.com/l/_EhE7V5YRsV8N


19. In a factory which manufactures bolts,

machines A, B and C manufacture  respectively

25%, 35% and 40% of the bolts. Of their

outputs, 5, 4 and 2 percent are  respectively

defective bolts. A bolt is drawn at random

from the product and is found  to be defective.

What is the probability that it is manufactured

by the machine B? 

View Text Solution

https://dl.doubtnut.com/l/_EhE7V5YRsV8N
https://dl.doubtnut.com/l/_GHkbRl9pyueq
https://dl.doubtnut.com/l/_0rOAaP08tAI4


20. A doctor is to visit a patient. From the past

experience, it is known that  the probabilities

that he will come by train, bus, scooter or by

other means of transport  are respectively 

 and . The probabilities that he

will be late are  and , if he comes by

train, bus and scooter respectively, but if he

comes by other means of  transport, then he

will not be late. When he arrives, he is late.

What is the probability  that he comes by

train? 

Watch Video Solution

, ,
3

10

1

5

1

10

2

5

,
1

4

1

3

1

12

https://dl.doubtnut.com/l/_0rOAaP08tAI4


21. A man is known to speak truth 3 out of 4

times. He throws a die and  reports that it is a

six. Find the probability that it is actually a six.

Watch Video Solution

22. A person plays a game of tossing a coin

thrice. For each head, he is  given Rs 2 by the

organiser of the game and for each tail, he has

to give Rs 1.50 to the  organiser. Let X denote

the amount gained or lost by the person.

https://dl.doubtnut.com/l/_0rOAaP08tAI4
https://dl.doubtnut.com/l/_TbSGRCAlthMM
https://dl.doubtnut.com/l/_MhWAeF7X2zIh


Show that X is a  random variable and exhibit it

as a function on the sample space of the

experiment. 

Watch Video Solution

23. A bag contains 2 white and 1 red balls. One

ball is drawn at random and then put back in

the box after noting its colour. The process is

repeated again. If X denotes the number of

red balls recorded in the two draws, describe

X.

https://dl.doubtnut.com/l/_MhWAeF7X2zIh
https://dl.doubtnut.com/l/_eUzl7JqGqrna


Watch Video Solution

24. Two cards are drawn successively with

replacement from a well-shu�ed  deck of 52

cards. Find the probability distribution of the

number of aces.

Watch Video Solution

25. Find the probability distribution of number

of doublets in three throws of a pair of dice. 

Watch Video Solution

https://dl.doubtnut.com/l/_eUzl7JqGqrna
https://dl.doubtnut.com/l/_6EWynKecGuP1
https://dl.doubtnut.com/l/_FP21SICMJx9j


26. Let X denote the number of hours you

study during a randomly selected  school day.

The probability that X can take the values x,

has the following form, where  k is some

unknown constant.  

  

(a) Find the value of k.  

(b) What is the probability that you study at

P (X = x) =

⎧⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪⎩

0.1 if x = 0

kx if x = 1 or 2

k(5 − x) if x = 3 or 4

0 otherwise

https://dl.doubtnut.com/l/_FP21SICMJx9j
https://dl.doubtnut.com/l/_MeAFMUQLRg6U


least two hours ? Exactly two hours? At  most

two hours? 

Watch Video Solution

27. Let a pair of dice be thrown and the

random variable X be the sum of the  numbers

that appear on the two dice. Find the mean or

expectation of X. 

Watch Video Solution

https://dl.doubtnut.com/l/_MeAFMUQLRg6U
https://dl.doubtnut.com/l/_NKXPUOUoNPmL


28. Find the variance of the number obtained

on a throw of an unbiased die. 

Watch Video Solution

29. Two cards are drawn simultaneously (or

successively without replacement)  from a well

shu�ed pack of 52 cards. Find the mean,

variance and standard deviation  of the

number of kings.

Watch Video Solution

https://dl.doubtnut.com/l/_P86HFOOYoFBD
https://dl.doubtnut.com/l/_go558BNJwWh3


30. Six balls are drawn successively from an

urn containing 7 red and 9 black  balls. Tell

whether or not the trials of drawing balls are

Bernoulli trials when after each  draw the ball

drawn is  

(i) replaced  (ii) not replaced in the urn.

View Text Solution

31. If a fair coin is tossed 10 times, �nd the

probability of  

https://dl.doubtnut.com/l/_go558BNJwWh3
https://dl.doubtnut.com/l/_dbkINCXgcbR4
https://dl.doubtnut.com/l/_PZ4JP6Fvddqk


(i) exactly six heads  

(ii) at least six heads  

(iii) at most six heads 

Watch Video Solution

32. Ten eggs are drawn successively with

replacement from a lot containing  10%

defective eggs. Find the probability that there

is at least one defective egg. 

Watch Video Solution

https://dl.doubtnut.com/l/_PZ4JP6Fvddqk
https://dl.doubtnut.com/l/_krE0v80H0tZp
https://dl.doubtnut.com/l/_8bQEbxP9E1kL


33. Find the mean of the Binomial distribution

Watch Video Solution

B(4, )
1

3

34. The probability of a shooter hitting a

target is . How many minimum  number of

times must  �re so that the probability

of hitting the target at least  once is more than

0.99?

Watch Video Solution

3

4

he/she

https://dl.doubtnut.com/l/_8bQEbxP9E1kL
https://dl.doubtnut.com/l/_tdgMplr3fIAI


35. A and B throw a die alternatively till one of

them gets a '6' and wins the  game. Find their

respective probabilities of winning, if A starts

�rst. 

Watch Video Solution

36. If a machine is correctly set up, it produces

90% acceptable items. If it is  incorrectly set up,

it produces only 40% acceptable items. Past

experience shows that  80% of the set ups are

https://dl.doubtnut.com/l/_D4VT5bxb6RpW
https://dl.doubtnut.com/l/_KmCw65KUoxeF


Exercise 3 1

correctly done. If after a certain set up, the

machine produces  2 acceptable items, �nd the

probability that the machine is correctly setup. 

Watch Video Solution

1. Given that E and F are events such that P(E)

= 0.6, P(F) = 0.3 and  , �nd

P(E|F) and P(F|E) .

Watch Video Solution

P (E ∩ F ) = 0.2

https://dl.doubtnut.com/l/_KmCw65KUoxeF
https://dl.doubtnut.com/l/_PZj7ztMBLIAy


2. Compute P(A|B), if P(B) = 0.5 and

 

Watch Video Solution

P (A ∩ B) = 0.32

3. If P(A) = 0.8, P(B) = 0.5 and P (B|A) = 0.4, �nd  

(i)  (ii) P(A|B)  (iii)  

Watch Video Solution

P (A ∩ B) P (A ∪ B)

https://dl.doubtnut.com/l/_PZj7ztMBLIAy
https://dl.doubtnut.com/l/_OHhlarffoDnI
https://dl.doubtnut.com/l/_7cplJOUwavTa


4. Evaluate , if 

 and 

Watch Video Solution

P (A ∪ B)

2P (A) = P (B) =
5

13
P (A ∣ B) =

2

5

5. If  amd 

, �nd  

(i)  (ii) P(A|B) (iii) P(B|A)

Watch Video Solution

P (A) = , P (B) =
6

11

5

11

P (A ∪ B) =
7

11

P (A ∩ B)

https://dl.doubtnut.com/l/_ZrsiBiOM2bWa
https://dl.doubtnut.com/l/_LdIQ5l5Hod9L


6. Determine P(E|F) 

A coin is tossed three times, where  

(i) E : head on third toss , F : heads on �rst two

tosses  

(ii) E : at least two heads , F : at most two

heads  

(iii) E : at most two tails F : at least one tail 

Watch Video Solution

https://dl.doubtnut.com/l/_wn4zlSC5paIT


7. Determine P(E|F) 

Two coins are tossed once, where  

(i) E : tail appears on one coin, F : one coin

shows head  

(ii) E : no tail appears,  F : no head appears 

View Text Solution

8. Determine P(E|F) 

A die is thrown three times,  

https://dl.doubtnut.com/l/_UKju3l83QXWv
https://dl.doubtnut.com/l/_WnhIWoLgAx7l


E : 4 appears on the third toss, F : 6 and 5

appears respectively  on �rst two tosses 

Watch Video Solution

9. Determine P(E|F) 

Mother, father and son line up at random for a

family picture  

E : son on one end,  F : father in middle 

Watch Video Solution

https://dl.doubtnut.com/l/_WnhIWoLgAx7l
https://dl.doubtnut.com/l/_WfZY06rxEG8C


10. A black and a red dice are rolled.  

(a) Find the conditional probability of

obtaining a sum greater than 9, given  that the

black die resulted in a 5.  

(b) Find the conditional probability of

obtaining the sum 8, given that the red die 

resulted in a number less than 4.

Watch Video Solution

https://dl.doubtnut.com/l/_27ewZJrrAXL3


11. A fair die is rolled. Consider events E =

{1,3,5}, F = {2,3} and G = {2,3,4,5} Find  

(i) P(E|F) and P(F|E) (ii) P(E|G) and P(G|E)  

(iii)  and 

Watch Video Solution

P ((E ∪ F ) ∣ G) P ((E ∩ F ) ∣ G)

12. Assume that each born child is equally

likely to be a boy or a girl. If a family has  two

children, what is the conditional probability

that both are girls given that 

https://dl.doubtnut.com/l/_LPsr5Fi1etev
https://dl.doubtnut.com/l/_QW8aSctRv9L9


  (i) the youngest is a girl, (ii) at least one is a

girl? 

Watch Video Solution

13. An instructor has a question bank

consisting of 300 easy  questions, 

200 di�cult  questions, 500 easy

multiple choice questions and 400  di�cult

multiple choice questions. If a question is

selected at random from the  question bank,

what is the probability that it will be an easy

True/False

True/False

https://dl.doubtnut.com/l/_QW8aSctRv9L9
https://dl.doubtnut.com/l/_VzkvHhqwFtRL


question given that it  is a multiple choice

question?

Watch Video Solution

14. Given that the two numbers appearing on

throwing two dice are di�erent. Find  the

probability of the event the sum of numbers

on the dice is 4". 

Watch Video Solution

https://dl.doubtnut.com/l/_VzkvHhqwFtRL
https://dl.doubtnut.com/l/_RcWsCkFsIvtV


15. Consider the experiment of throwing a die,

if a multiple of 3 comes up, throw the  die

again and if any other number comes, toss a

coin. Find the conditional probabilityof the

event 'the coin shows a tail', given that at least

one die shows a 3'.

Watch Video Solution

16. Choose the correct answer 

If , P(B) = 0, then P(A|B) isP (A) =
1

2

https://dl.doubtnut.com/l/_U07UCg1WzslX
https://dl.doubtnut.com/l/_WGVIuU9d6o9Z


A. 0

B. 

C. not de�ned

D. 1

Answer: C

Watch Video Solution

1

2

17. Choose the correct answer 

If A and B are events such that P(A|B) = P(B|A),

then

https://dl.doubtnut.com/l/_WGVIuU9d6o9Z
https://dl.doubtnut.com/l/_JOCN1wWOvfsv


Exercise 3 2

A.  but 

B. A = B

C. 

D. P(A) = P(B)

Answer: D

Watch Video Solution

A ⊂ B A ≠ B

A ∩ B = ϕ

https://dl.doubtnut.com/l/_JOCN1wWOvfsv


1. If  and  �nd 

 if A and B are independent events. 

Watch Video Solution

P (A) =
3

5
P (B) =

1

5

P (A ∩ B)

2. Two cards are drawn at random and without

replacement from a pack of 52  playing cards.

Find the probability that both the cards are

black.

Watch Video Solution

https://dl.doubtnut.com/l/_t2mNF0mgq40g
https://dl.doubtnut.com/l/_tAVUdyygN4mi
https://dl.doubtnut.com/l/_m0w1YWbWgAPk


3. A box of oranges is inspected by examining

three randomly selected oranges  drawn

without replacement. If all the three oranges

are good, the box is approved  for sale,

otherwise, it is rejected. Find the probability

that a box containing 15  oranges out of which

12 are good and 3 are bad ones will be

approved for sale.

Watch Video Solution

https://dl.doubtnut.com/l/_m0w1YWbWgAPk


4. A fair coin and an unbiased die are tossed.

Let A be the event head appears on  the coin'

and B be the event 3 on the die. Check

whether A and B are  independent events or

not. 

View Text Solution

5. A dice marked 1, 2, 3 in red colour and 4, 5, 6

in green colour is tossed. Let A be the event,

'the number is even,' and B be the event, ' the

https://dl.doubtnut.com/l/_ZBwY7VQYABzW
https://dl.doubtnut.com/l/_5oOwLW2JpvoD


number is marked with red'. Does A and B

independent ?

Watch Video Solution

6. Let E and F be events with

 and 

 Are  E and F independent?

Watch Video Solution

P (E) = , P (F ) =
3

5

3

10

P (E ∩ F ) =
1

5

https://dl.doubtnut.com/l/_5oOwLW2JpvoD
https://dl.doubtnut.com/l/_yZUNYCt7MJTT


7. Given that the events A and B are such that

 and  P(B) = p.

Find p if they are (i) mutually exclusive (ii)

independent.

Watch Video Solution

P (A) = , P (A ∪ B) =
1

2

3

5

8. Let A and B be independent events with P(A)

= 0.3 and P(B) = 0.4. Find  

(i)   (ii)   

(iii) P(A|B)  (iv) P(B|A) 

P( A ∩ B) P (A ∪ B)

https://dl.doubtnut.com/l/_gww02sGKe2Wl
https://dl.doubtnut.com/l/_mUKK7fqoPiBh


View Text Solution

9. If A and B are two events such that

 and 

, �nd P (not A and not B). 

Watch Video Solution

P (A) = , P (B) =
1

4

1

2

P (A ∩ B) =
1

8

10. Events A and B are such that

 and 

. State whether A and

B are independent ?

P (A) = , P (B) =
1

2

7

12

P(not A or not B) =
1

4

https://dl.doubtnut.com/l/_mUKK7fqoPiBh
https://dl.doubtnut.com/l/_rDz4t2tG0RMy
https://dl.doubtnut.com/l/_4zHTHwA4cF0P


Watch Video Solution

11. Given two independent events A and B such

that P(A) = 0.3,  Find  

(i) P(A and B)  (ii) P(A and not B)  

(iii) P(A or B)  (iv) P(neither A nor  B)

Watch Video Solution

12. A die is tossed thrice. Find the probability

of getting an odd number at least once.

https://dl.doubtnut.com/l/_4zHTHwA4cF0P
https://dl.doubtnut.com/l/_Io3NtNVadHYo
https://dl.doubtnut.com/l/_LEQ9ZEooucca


Watch Video Solution

13. Two balls are drawn at random with

replacement from a box containing 10 black 

and 8 red balls. Find the probability that  

(i) both balls are red.  

(ii) �rst ball is black and second is red.  

(iii) one of them is black and other is red. 

Watch Video Solution

https://dl.doubtnut.com/l/_LEQ9ZEooucca
https://dl.doubtnut.com/l/_si3s0BdJjRea


14. Probability of solving speci�c problem

independently by A and B are   and  3

respectively. If both try to solve the problem

independently, �nd the probability  that  

(i) the problem is solved (ii) exactly one of

them solves the problem. 

Watch Video Solution

1

2

1

3

15. One card is drawn at random from a well

shu�ed deck of 52 cards. In which of  the

https://dl.doubtnut.com/l/_V0mfxwEilozJ
https://dl.doubtnut.com/l/_1uiTGZpycEt2


following cases are the events E and F

independent ?  

(i) E : 'the card drawn is a spade  

F: 'the card drawn is an ace'  

(ii) E : 'the card drawn is black ' 

F: 'the card drawn is a king'  

(iii) E: 'the card drawn is a king or queen' 

F: 'the card drawn is a queen or jack'. 

Watch Video Solution

https://dl.doubtnut.com/l/_1uiTGZpycEt2


16. In a hostel, 60% of the students read Hindi

newspaper, 40% read English  newspaper and

20% read both Hindi and English newspapers.

A student is  selected at random.  

(a) Find the probability that she reads neither

Hindi nor English newspapers.  

(b) If she reads Hindi newspaper, �nd the

probability that she reads English  newspaper  

(c) If she reads English newspaper, �nd the

probability that she reads Hindi  newspaper. 

Watch Video Solution

https://dl.doubtnut.com/l/_JQ4Pief5al2O


17. Choose the correct answer 

The probability of obtaining an even prime

number on each die, when a pair of  dice is

rolled is 

A. 0

B. 

C. 

D. 

Answer: D

Watch Video Solution

1

3

1

12

1

36

https://dl.doubtnut.com/l/_UqISCciYM6F9


18. Choose the correct answer 

Two events A and B will be independent, if 

A. A and B are mutually exclusive 

B. P(A'B') = [1 – P(A)] [1 – P(B)] 

C. P(A) = P(B) 

D. P(A) + P(B) = 1 

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_UqISCciYM6F9
https://dl.doubtnut.com/l/_TOXsy5lLDdWn


Exercise 3 3

1. An urn contains 5 red and 5 black balls. A

ball is drawn at random, its colour is  noted

and is returned to the urn. Moreover, 2

additional balls of the colour drawn  are put in

the urn and then a ball is drawn at random.

What is the probability that  the second ball is

red? 

Watch Video Solution

https://dl.doubtnut.com/l/_TOXsy5lLDdWn
https://dl.doubtnut.com/l/_JXRCogDoclMg


2. A bag contains 4 red and 4 black balls,

another bag contains 2 red and 6 black  balls.

One of the two bags is selected at random and

a ball is drawn from the bag  which is found to

be red. Find the probability that the ball is

drawn from the  �rst bag. 

Watch Video Solution

3. Of the students in a college, it is known that

60% reside in hostel and 40% are  day scholars

https://dl.doubtnut.com/l/_yGVnYMpTjvcD
https://dl.doubtnut.com/l/_Bbjz7UzqaiPp


(not residing in hostel). Previous year results

report that 30% of all  students who reside in

hostel attain A grade and 20% of day scholars

attain A  grade in their annual examination. At

the end of the year, one student is chosen  at

random from the college and he has an A

grade, what is the probability that the  student

is a hostlier? 

Watch Video Solution

https://dl.doubtnut.com/l/_Bbjz7UzqaiPp


4. In answering a question on a multiple

choice test, a student either knows the  answer

or guesses. Let  be the probability that he

knows the answer and   be the probability

that he guesses. Assuming that a student who

guesses at the  answer will be correct with

probability . What is the probability that the

student knows the answer given that he

answered it correctly?

Watch Video Solution

3

4
1

4

1

4

https://dl.doubtnut.com/l/_0PlEYh66fH3c
https://dl.doubtnut.com/l/_b8ZsdGmpL1mI


5. A laboratory blood test is 99% e�ective in

detecting a certain disease when it is  in fact,

present. However, the test also yields a false

positive result for 0.5% of  the healthy person

tested (i.e. if a healthy person is tested, then,

with probability  0.005, the test will imply he

has the disease). If 0.1 percent of the

population  actually has the disease, what is

the probability that a person has the disease 

given that his test result is positive ?

Watch Video Solution

https://dl.doubtnut.com/l/_b8ZsdGmpL1mI
https://dl.doubtnut.com/l/_R7EeZL6h7VOo


6. There are three coins. One is a two headed

coin (having head on both faces),  another is a

biased coin that comes up heads 75% of the

time and third is an  unbiased coin. One of the

three coins is chosen at random and tossed, it

shows  heads, what is the probability that it

was the two headed coin ?

Watch Video Solution

7. An insurance company insured 2000 scooter

drivers, 4000 car drivers and 6000 truck

https://dl.doubtnut.com/l/_R7EeZL6h7VOo
https://dl.doubtnut.com/l/_Xkm3ejMzowcP


drivers. The probability of an accidents are

0.01, 0.03 and 0.15 respectively. One of the

insured persons meets with an accident. What

is the probability that he is a scooter driver ?

Watch Video Solution

8. A factory has two machines A and B. Past

record shows that machine A produced  60% of

the items of output and machine B produced

40% of the items. Further,  2% of the items

produced by machine A and 1% produced by

https://dl.doubtnut.com/l/_Xkm3ejMzowcP
https://dl.doubtnut.com/l/_q6Wys8eIA56s


machine B were  defective. All the items are put

into one stockpile and then one item is chosen

at  random from this and is found to be

defective. What is the probability that it was 

produced by machine B? 

Watch Video Solution

9. Two groups are competing for the position

on the Board of directors of a  corporation. The

probabilities that the �rst and the second

groups will win are  0.6 and 0.4 respectively.

https://dl.doubtnut.com/l/_q6Wys8eIA56s
https://dl.doubtnut.com/l/_9cqeaupx5k9B


Further, if the �rst group wins, the probability

of  introducing a new product is 0.7 and the

corresponding probability is 0.3 if the  second

group wins. Find the probability that the new

product introduced was by  the second group. 

Watch Video Solution

10. Suppose a girl throws a die. If she gets a 5

or 6, she tosses a coin three times and  notes

the number of heads. If she gets 1, 2, 3 or 4,

she tosses a coin once and  notes whether a

https://dl.doubtnut.com/l/_9cqeaupx5k9B
https://dl.doubtnut.com/l/_BKyy9VjhxpCC


head or tail is obtained. If she obtained exactly

one head, what  is the probability that she

threw 1, 2, 3 or 4 with the die? 

Watch Video Solution

11. A manufacturer has three machine

operators A, B and C. The �rst operator A 

produces 1% defective items, where as the

other two operators B and C produce 5% and

7% defective items respectively. A is on the job

for 50% of the  time, B is on the job for 30% of

https://dl.doubtnut.com/l/_BKyy9VjhxpCC
https://dl.doubtnut.com/l/_vpotAtCm3Iwa


the time and C is on the job for 20% of the

time.  A defective item is produced, what is the

probability that it was produced by A? 

Watch Video Solution

12. A card from a pack of 52 cards is lost. From

the remaining cards of the pack,  two cards are

drawn and are found to be both diamonds.

Find the probability of  the lost card being a

diamond. 

Watch Video Solution

https://dl.doubtnut.com/l/_vpotAtCm3Iwa
https://dl.doubtnut.com/l/_PDlk1htnNHjc


13. Probability that A speaks truth is . A coin

is tossed. A reports that a head appears. The

probability that actually there was head is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4

5

4

5

1

2

1

5

2

5

https://dl.doubtnut.com/l/_PDlk1htnNHjc
https://dl.doubtnut.com/l/_eNd44SRLJNBr


14. If A and B are two events such that 

and , then which of the  following is

correct? 

A. 

B. 

C. 

D. None of these 

Answer: C

Watch Video Solution

A ⊂ B

P (B) ≠ 0

P (A ∣ B) =
P (B)

P (A)

P (A ∣ B) < P (A)

P (A ∣ B) ≥ P (A)

https://dl.doubtnut.com/l/_eNd44SRLJNBr
https://dl.doubtnut.com/l/_GwVsuwg6Ao6p


Exercise 3 4

1. An urn contains 5 red and 2 black balls. Two

balls are randomly drawn. Let X  represent the

number of black balls. What are the possible

values of X? Is X a  random variable ? 

Watch Video Solution

https://dl.doubtnut.com/l/_GwVsuwg6Ao6p
https://dl.doubtnut.com/l/_22CKYHcnPBkQ


2. Let X represent the di�erence between the

number of heads and the number of tails

obtained when a coin is tossed 6 times. What

are possible values of X ?

Watch Video Solution

3. Find the probability distribution of  

(i) number of heads in two tosses of a coin. 

  (ii) number of tails in the simultaneous tosses

https://dl.doubtnut.com/l/_567vHqGbG92y
https://dl.doubtnut.com/l/_u6LhvlRKaAWV


of three coins.  

(iii) number of heads in four tosses of a coin. 

Watch Video Solution

4. Find the probability distribution of the

number of successes in two tosses of a die, 

where a success is de�ned as  

(i) number greater than 4  

(ii) six appears on at least one die 

Watch Video Solution

https://dl.doubtnut.com/l/_u6LhvlRKaAWV
https://dl.doubtnut.com/l/_kXqr43bVZSod
https://dl.doubtnut.com/l/_lH7V44aQRRE5


5. From a lot of 30 bulbs which include 6

defectives, a sample of 4 bulbs is drawn  at

random with replacement. Find the probability

distribution of the number of  defective bulbs. 

Watch Video Solution

6. A coin is biased so that the head is 3 times

as likely to occur as tail. If the coin is  tossed

twice, �nd the probability distribution of

number of tails. 

Watch Video Solution

https://dl.doubtnut.com/l/_lH7V44aQRRE5
https://dl.doubtnut.com/l/_j0KtBcSdFWLc


7. A random variable X has the following

probability distribution:  

 

  Determine  

(i) K  (ii)   

  (iii)  (iv) 

Watch Video Solution

P (X < 3)

P (X > 6) P (0 < X < 3)

https://dl.doubtnut.com/l/_j0KtBcSdFWLc
https://dl.doubtnut.com/l/_DAdwPQxHxKQG


8. The random variable X has a probability

distribution P(X) of the following form,  where

k is some number :  

 

(a) Determine the value of k.  

(b) Find . 

Watch Video Solution

P (X) =

⎧⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪⎩

k if x = 0

2k if x = 1

3k if x = 2

0 otherwise

P (X < 2), P (X ≤ 2), P (X ≥ 2)

https://dl.doubtnut.com/l/_Pl5fNUFPjEY4


9. Find the mean number of heads in three

tosses of a fair coin. 

Watch Video Solution

10. Two dice are thrown simultaneously. If X

denotes the number of sixes, �nd the 

expectation of X. 

Watch Video Solution

https://dl.doubtnut.com/l/_sJsi8jxBcegx
https://dl.doubtnut.com/l/_OrvG74o82LId


11. Two numbers are selected at random

(without replacement) from the �rst six 

positive integers. Let X denote the larger of

the two numbers obtained. Find  E(X). 

Watch Video Solution

12. Let X denote the sum of the numbers

obtained when two fair dice are rolled.  Find

the variance and standard deviation of X.

Watch Video Solution

https://dl.doubtnut.com/l/_I7YLp5yHwUo2
https://dl.doubtnut.com/l/_k13R9bLolEMA


13. A class has 15 students whose ages are 14,

17, 15, 14, 21, 17, 19, 20, 16, 18, 20,  17, 16, 19 and 20

years. One student is selected in such a

manner that each has  the same chance of

being chosen and the age X of the selected

student is  recorded. What is the probability

distribution of the random variable X? Find 

mean, variance and standard deviation of X.

Watch Video Solution

https://dl.doubtnut.com/l/_k13R9bLolEMA
https://dl.doubtnut.com/l/_krlFCYzD0Ae9


14. In a meeting, 70% of the members favour

and 30% oppose a certain proposal.  A member

is selected at random and we take X = 0 if he

opposed, and X = 1 if  he is in favour. Find E(X)

and Var (X). 

Watch Video Solution

15. Choose the correct answer 

The mean of the numbers obtained on

https://dl.doubtnut.com/l/_YakcwoEfZ30M
https://dl.doubtnut.com/l/_cqcFYH4LyzmT


throwing a die having written 1 on three  faces,

2 on two faces and 5 on one face is 

A. 1

B. 2

C. 5

D. 

Answer: B

Watch Video Solution

8

3

https://dl.doubtnut.com/l/_cqcFYH4LyzmT


16. Choose the correct answer 

Suppose that two cards are drawn at random

from a deck of cards. Let X be the  number of

aces obtained. Then the value of E(X) is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

37

221

5

13

1

13

2

13

https://dl.doubtnut.com/l/_Mvk0ns1K9ujl


Exercise 3 5

Watch Video Solution

1. A die is thrown 6 times. If ‘getting an odd

number' is a success, what is the  probability of 

(i) 5 successes? (ii) at least 5 successes?  

(iii) at most 5 successes?

Watch Video Solution

https://dl.doubtnut.com/l/_Mvk0ns1K9ujl
https://dl.doubtnut.com/l/_AHhrdMnnqoKo


2. A pair of dice is thrown 4 times. If getting a

doublet is considered a success, �nd  the

probability of two successes. 

Watch Video Solution

3. There are 5% defective items in a large bulk

of items. What is the probability  that a sample

of 10 items will include not more than one

defective item? 

Watch Video Solution

https://dl.doubtnut.com/l/_geHjCwNhXTJG
https://dl.doubtnut.com/l/_nbFnbO3DkuHS


4. Five cards are drawn successively with

replacement from a well-shu�ed deck  of 52

cards. What is the probability that  

(i) all the �ve cards are spades?  

(ii) only 3 cards are spades?  

(iii) none is a spade? 

Watch Video Solution

5. The probability that a bulb produced by a

factory will fuse after 150 days  is 0.05. Find the

https://dl.doubtnut.com/l/_nbFnbO3DkuHS
https://dl.doubtnut.com/l/_Dl1V6SdWgh29
https://dl.doubtnut.com/l/_XmNmy5vSqQOH


probability that out of 5 such bulbs  

(i) none 

  (ii) not more than one  

(iii) more than one  

(iv) at least one  

will fuse after 150 days of use. 

Watch Video Solution

6. A bag consists of 10 balls each marked with

one e digits 0 to 9. If four balls  are drawn

successively with replacement from the bag,

https://dl.doubtnut.com/l/_XmNmy5vSqQOH
https://dl.doubtnut.com/l/_PBbT51h7ocen


what is the probability  that none is marked

with the digit 0?

Watch Video Solution

7. In an examination, 20 questions of true-false

type are asked. Suppose a student  tosses a fair

coin to determine his answer to each

question. If the coin falls  heads, he answers

'true', if it falls tails, he answers 'false'. Find the

probability  that he answers at least 12

questions correctly. 

https://dl.doubtnut.com/l/_PBbT51h7ocen
https://dl.doubtnut.com/l/_VKCxKaCz0dut


Watch Video Solution

8. Suppose X has a binomial distribution 

. Show that X = 3 is the most  likely

outcome.  (Hint: P(X = 3) is the maximum

among all ) 

Watch Video Solution

B(6, )
1

2

P (x1), x1 = 0, 1, 2, 3, 4, 5, 6

9. On a multiple choice examination with three

possible answers for each of the  �ve

questions, what is the probability that a

https://dl.doubtnut.com/l/_VKCxKaCz0dut
https://dl.doubtnut.com/l/_9iPIk97XnRn5
https://dl.doubtnut.com/l/_BIbr0oYZNh1w


candidate would get four or more  correct

answers just by guessing?

Watch Video Solution

10. A person buys a lottery ticket in 50

lotteries, in each of which his chance of 

winning a prize is . What is the probability

that he will win a prize  (a) at least once (b)

exactly once (c) at least twice? 

Watch Video Solution

1

100

https://dl.doubtnut.com/l/_BIbr0oYZNh1w
https://dl.doubtnut.com/l/_rQ3Rb5tMs1N1
https://dl.doubtnut.com/l/_MJcWEOxFFaVT


11. Find the probability of getting 5 exactly

twice in 7 throws of a die. 

Watch Video Solution

12. Find the probability of throwing at most 2

sixes in 6 throws of a single die.

Watch Video Solution

https://dl.doubtnut.com/l/_MJcWEOxFFaVT
https://dl.doubtnut.com/l/_UNo1CY3lHf8Y


13. It is known that 10% of certain articles

manufactured are defective. What is the 

probability that in a random sample of 12 such

articles, 9 are defective?

Watch Video Solution

14. Choose the correct answer: 

In a box containing 100 bulbs, 10 are defective.

The probability that out of a  sample of 5

bulbs, none is defective is

https://dl.doubtnut.com/l/_g47NNHpmjOqD
https://dl.doubtnut.com/l/_zBurx44YL2Wo


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10− 1

( )
5

1

2

( )
59

10

9

10

15. Choose the correct answer: 

The probability that a student is not a

https://dl.doubtnut.com/l/_zBurx44YL2Wo
https://dl.doubtnut.com/l/_uG4O4nDjtEJQ


swimmer is   out of �ve students, four are

swimmers is 

A. 

B. 

C. 

D. None  of these

Answer: A

Watch Video Solution

1

5

5C4( )
4

4

5

1

5

( )
4

4

5

1

5

5C1 ( )
4

1

5

4

4

https://dl.doubtnut.com/l/_uG4O4nDjtEJQ


Miscellaneous Exercise On Chapter 13

1. A and B are two events such that .

Find P(B|A), if  

(i) A is a subset of B  (ii)  

Watch Video Solution

P (A) ≠ 0

A ∩ B = ϕ

2. A couple has two children,  

(i) Find the probability that both children are

males, if it is known that at least  one of the

children is male.  

https://dl.doubtnut.com/l/_eYFT2wpwQd9b
https://dl.doubtnut.com/l/_Ys8KOVKi5WXj


(ii) Find the probability that both children are

females, if it is known that the  elder child is a

female. 

Watch Video Solution

3. Suppose that 5% of men and 0.25% of

women have grey hair. A grey haired  person is

selected at random. What is the probability of

this person being male?  Assume that there are

equal number of males and females. 

Watch Video Solution

https://dl.doubtnut.com/l/_Ys8KOVKi5WXj
https://dl.doubtnut.com/l/_hf19vwzTt0CE


4. Suppose that 90% of people are right-

handed. What is the probability that  at most 6

of a random sample of 10 people are right-

handed? 

Watch Video Solution

5. An urn contains 25 balls of which 10 balls

bear a mark 'X' and the remaining 15  bear a

mark 'Y'. A ball is drawn at random from the

urn, its mark is noted down  and it is replaced.

https://dl.doubtnut.com/l/_hf19vwzTt0CE
https://dl.doubtnut.com/l/_1DnYullMfISN
https://dl.doubtnut.com/l/_K6Vms4mdIuHm


If 6 balls are drawn in this way, �nd the

probability that  

(i) all will bear 'X' mark.  

(ii) not more than 2 will bear 'Y' mark.  

(iii) at least one ball will bear 'Y' mark. 

  (iv) the number of balls with 'X' mark and 'Y'

mark will be equal.

Watch Video Solution

6. In a hurdle race, a player has to cross 10

hurdles. The probability that he will  clear each

https://dl.doubtnut.com/l/_K6Vms4mdIuHm
https://dl.doubtnut.com/l/_LUikjHPjTM5W


hurdle is . What is the probability that he

will knock down fewer  than 2 hurdles?

Watch Video Solution

5

6

7. A dice is thrown again and again until three

sixes are obtained. Find the probability of

obtaining the third six in the sixth throw of

the dice.

Watch Video Solution

https://dl.doubtnut.com/l/_LUikjHPjTM5W
https://dl.doubtnut.com/l/_NGYH3EBVbacM


8. If a leap year is selected at random, what is

the chance that it will contain 53  tuesdays? 

Watch Video Solution

9. An experiment succeeds twice as often as it

fails. Find the probability that in the next six

trials, there will be atleast 4 successes.

Watch Video Solution

https://dl.doubtnut.com/l/_uez8752agmdI
https://dl.doubtnut.com/l/_rlal0CUdkHG0


10. How many times must a man toss a fair

coin so that the probability of having  at least

one head is more than 90%? 

Watch Video Solution

11. In a game, a man wins a rupee for a six and

loses a rupee for any other number  when a

fair die is thrown. The man decided to throw a

die thrice but to quit as  and when he gets a

https://dl.doubtnut.com/l/_fFv1K3imv9Ab
https://dl.doubtnut.com/l/_dD5p0k191ABB


six. Find the expected value of the amount he

. 

Watch Video Solution

wins/loses

12. Assume that the chances of a patient

having a heart attack is 40%. It is also 

assumed that a meditation and yoga course

reduce the risk of heart attack by  30% and

prescription of certain drug reduces its

chances by 25%. At a time a  patient can

choose any one of the two options with equal

https://dl.doubtnut.com/l/_dD5p0k191ABB
https://dl.doubtnut.com/l/_B4VmrnDPluOr


probabilities. It is given  that after going

through one of the two options the patient

selected at random  su�ers a heart attack. Find

the probability that the patient followed a

course of  meditation and yoga?

Watch Video Solution

13. If each element of a second order

determinant is either zero or one, what is the 

probability that the value of the determinant

is positive? (Assume that the individual entries

https://dl.doubtnut.com/l/_B4VmrnDPluOr
https://dl.doubtnut.com/l/_YIrL8rSQDG96


of the determinant are chosen independently,

each value being  assumed with probability  )

Watch Video Solution

1

2

14. An electronic assembly consists of two

subsystems, say, A and B. From previous

testing procedures, the following probabilities

are assumed to be known:  

P(A fails) = 0.2  

P(B fails alone) = 0.15  

P(A and B fail) = 0.15  

https://dl.doubtnut.com/l/_YIrL8rSQDG96
https://dl.doubtnut.com/l/_wDhf7YJpFeBW


Evaluate the following probabilities  

(i) P(A fails|B has failed)  (ii) P(A fails alone)

Watch Video Solution

15. Bag I contains 3 red and 4 black balls and

Bag II contains 4 red and 5 black balls.  One ball

is transferred from Bag I to Bag II and then a

ball is drawn from Bag II.  The ball so drawn is

found to be red in colour. Find the probability

that the  transferred ball is black. 

Watch Video Solution

https://dl.doubtnut.com/l/_wDhf7YJpFeBW
https://dl.doubtnut.com/l/_cA1DFBHDZksM


16. Choose the correct answer: 

If A and B are two events such that 

and P(B|A) = 1, then 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

P (A) ≠ 0

A ⊂ B

B ⊂ A

B = ϕ

A = ϕ

https://dl.doubtnut.com/l/_cA1DFBHDZksM
https://dl.doubtnut.com/l/_CQlRw0sF50eU


17. Choose the correct answer: 

If , then which of the

following is correct :

A. 

B. 

C. 

D. P(B|A)=P(B)

Answer: C

Watch Video Solution

P (A ∣ B) > P (A)

P (B ∣ A) < P (B)

P (A ∩ B) < P (A). P (B)

P (B ∣ A) > P (B)

https://dl.doubtnut.com/l/_CQlRw0sF50eU
https://dl.doubtnut.com/l/_1rXVtGdRkQe9


18. Choose the correct answer: 

If A and B are any two events such that P(A) +

P(B) - P(A and B) = P(A), then 

A. P(B|A)=1

B. P(A|B)=1

C. P(B|A)=0

D. P(A|B)=0

Answer: B

https://dl.doubtnut.com/l/_1rXVtGdRkQe9
https://dl.doubtnut.com/l/_r8TLQMo6kWgl


Watch Video Solution

https://dl.doubtnut.com/l/_r8TLQMo6kWgl

