
MATHS

NCERT - FULL MARKS MATHS(TAMIL)

PROBABILITY

Examples

1. If  and 

 evaluate P(A|B)

Watch Video Solution

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

13

9

13

P (B ∩ A) =
4

13

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_WL3nRiGwMyIu


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 ?

Watch Video 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

number on the drawn card is more than 3,

https://dl.doubtnut.com/l/_WL3nRiGwMyIu
https://dl.doubtnut.com/l/_g3nRaeEBaIz1
https://dl.doubtnut.com/l/_sbM7e7DRRC3g


what is the probability that it is an even

number?

Watch Video Solution

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

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

10% of 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.

Watch Video Solution

https://dl.doubtnut.com/l/_sbM7e7DRRC3g
https://dl.doubtnut.com/l/_IcnqsqR8lou7


5. A die is thrown three times, 

A:4 appears on the third toss, B: 6 and 5

appear respectiyely on �rst two tosses

Determine P(A|B).

Watch Video Solution

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? 

https://dl.doubtnut.com/l/_IcnqsqR8lou7
https://dl.doubtnut.com/l/_l0PvG89wrvPH
https://dl.doubtnut.com/l/_H8P2zMF4Wz84


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

die shows a number greater than 4' given that

there is at least   one tail. 

Watch Video Solution

https://dl.doubtnut.com/l/_H8P2zMF4Wz84
https://dl.doubtnut.com/l/_JqRArXkZay94


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?

Watch Video Solution

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 is an ace?

https://dl.doubtnut.com/l/_84bnuZORENS4
https://dl.doubtnut.com/l/_eqE7JEOjMXwP


Watch Video Solution

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

appearing us a multiple of 3" and F be the

event "the number appearing is even". Find

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

https://dl.doubtnut.com/l/_eqE7JEOjMXwP
https://dl.doubtnut.com/l/_DJy2B3VHugNZ
https://dl.doubtnut.com/l/_e7E3b2uOH4y9


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

Check the independence  of the events A and B.

Watch Video Solution

12. Three coins are tossed simultaneously. Let

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

https://dl.doubtnut.com/l/_e7E3b2uOH4y9
https://dl.doubtnut.com/l/_v7Xx3hEVRsk4
https://dl.doubtnut.com/l/_UzEE3z1ZzvKZ


13. Prove that if E and F are independent

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

Watch Video Solution

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

https://dl.doubtnut.com/l/_UzEE3z1ZzvKZ
https://dl.doubtnut.com/l/_Djk9MHDkpxxa


15. A person has undertaken a construetion

job. The probabilities are 0.65 that there will

be strike, 0.80 that the construction job will be

completed on time it there is no strike and

0.32 that the construction job will be

completed on time if there is a strike.

Determine the probability that the

construction job will be completed on time.

Watch Video Solution

https://dl.doubtnut.com/l/_6RoqNIGvTQLv


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

17. Given three idential boxes I, II and IIl each

containing two coins. In box I, both coins are

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

https://dl.doubtnut.com/l/_tY03V3kqygcW
https://dl.doubtnut.com/l/_yBFWE6RkTGvH


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

coin. A person chooses a box at random and

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

probability that the other coin in the box is

also gold.

Watch Video Solution

18. Suppose that the reliability of a HIV test is

speci�ed as follows. Of people having HIV, 90%

of the test detect the diséase but 10% go

undetected. Of people free of HIV, 99% of the

https://dl.doubtnut.com/l/_yBFWE6RkTGvH
https://dl.doubtnut.com/l/_0rVfj7i4uLoQ


test judged HIV (-ve) but 1% are diagnosed as

showing HIV (+ ve). From a large population of

which 0.1% have HIV, one person is selected at

random, given the HIV test, and the

pathologist report him/her as HIV (+ve) What

is the probability that the person actually has

HIV?

Watch Video Solution

19. In a factory which manufactures bolts,

machine A, B and C manufacture respectively

https://dl.doubtnut.com/l/_0rVfj7i4uLoQ
https://dl.doubtnut.com/l/_ECAwKGxis4qi


25%, 35% and 45% 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 if is manufactured

by machine B?

Watch Video Solution

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

https://dl.doubtnut.com/l/_ECAwKGxis4qi
https://dl.doubtnut.com/l/_ryFx0SvaFpoP


other means of transport are respectively

 and  and. The probabilities that

he will be late are  and  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 comes, he is

late. What is the probability that he comes by

train?

Watch Video Solution
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1
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10
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1

4

1

3

1

12

https://dl.doubtnut.com/l/_ryFx0SvaFpoP


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/_aapufAoZBQwD
https://dl.doubtnut.com/l/_1q14cRPepj0u


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 ball. One

ball is drawn át 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/_1q14cRPepj0u
https://dl.doubtnut.com/l/_SYj1PVj1rAOO


Watch Video Solution

24. Two cards are drawn successively with

replacement for a well shu�ed pack of 52

cards. Find the probabilility distribution of the

number of kings.

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/_SYj1PVj1rAOO
https://dl.doubtnut.com/l/_JERdkSb32LEa
https://dl.doubtnut.com/l/_JLuPH3RfT0DF


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. 

  

i. Find the value of k 

ii. What is the probability that you study

P (X = x) =

⎧⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪⎩

0.1 , x = 0

kx , x=1 or 2

k(5 − x) , X=3 or 4 

0 , otherwise

https://dl.doubtnut.com/l/_JLuPH3RfT0DF
https://dl.doubtnut.com/l/_7kmh7FKma2h7


atleast two hours? Exactly 2 hours? Atmost 2

hours?

Watch Video Solution

27. A pair of dice is thrown and the random

variable X is de�ned as the sum of numbers

that appear on the two dice. Find the mean or

expectation of X.

Watch Video Solution

https://dl.doubtnut.com/l/_7kmh7FKma2h7
https://dl.doubtnut.com/l/_FuTfBZUXB4lQ


28. Find the mean and variance of the number

obtained on the throw of an unbaised die.

Watch Video Solution

29. Two cards are drawn successively with

replacement for a well shu�ed pack of 52

cards. Find the probabilility distribution of the

number of kings.

Watch Video Solution

https://dl.doubtnut.com/l/_fVJtTxEhHh5h
https://dl.doubtnut.com/l/_zLHHuQC3AqbK
https://dl.doubtnut.com/l/_LhFDsPDX7bmX


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.

Watch Video Solution

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

probability of  

(i) exactly six heads  

https://dl.doubtnut.com/l/_LhFDsPDX7bmX
https://dl.doubtnut.com/l/_dsYWeG3UtmsH


(ii) at least six heads  

(iii) at most six heads 

View Text 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/_dsYWeG3UtmsH
https://dl.doubtnut.com/l/_tlZp9B2foEHY


33. Coloured balls are distributed in four

boxes as shown in the following table. 

  

A box is selected at random and then a ball is

randomly drawn from the selected box. The

colour of the ball is black. What is the

probability that ball drawn is from the box III?

Watch Video Solution

https://dl.doubtnut.com/l/_zjyzuhx17XOd
https://dl.doubtnut.com/l/_9Q2ZXKKSICMe


34. Find the mean of the Binomial distribution

B

Watch Video Solution

(4, )
1

3

35. 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?

View Text Solution

3

4

he/she

https://dl.doubtnut.com/l/_9Q2ZXKKSICMe
https://dl.doubtnut.com/l/_BhrsKtUqjrpB


36. 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

37. 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/_EFfWWQPkMw2o
https://dl.doubtnut.com/l/_xVUmKdQ6Jf6i


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 set

up.

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) .

P (E ∩ F ) = 0.2

https://dl.doubtnut.com/l/_xVUmKdQ6Jf6i
https://dl.doubtnut.com/l/_F0IeRkmauCCu


Watch Video Solution

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/_F0IeRkmauCCu
https://dl.doubtnut.com/l/_qArjMNeheJXu
https://dl.doubtnut.com/l/_tGZFNxuzk4jg
https://dl.doubtnut.com/l/_IraA64T781DP


4. Evaluate  If 

.

Watch Video Solution

P (A ∪ B)

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

13

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/_IraA64T781DP
https://dl.doubtnut.com/l/_GNWN5mfchKsY


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/_Q82wTOvGFGqP


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

Watch Video Solution

8. A die is thrown three times, 

A:4 appears on the third toss, B: 6 and 5

https://dl.doubtnut.com/l/_ffxTwZjHI4iK
https://dl.doubtnut.com/l/_IgoEaT2jDCLt


appear respectiyely on �rst two tosses

Determine P(A|B).

Watch Video Solution

9. 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/_IgoEaT2jDCLt
https://dl.doubtnut.com/l/_empaD2Ptvogq


10. A black and 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

obtainingthe sum 8, given that the red die

resulted in a number less than 4.

Watch Video Solution

https://dl.doubtnut.com/l/_KxSXi81dkj8a


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

childeren what is the conditional probability

that both gives both are girls given that 

https://dl.doubtnut.com/l/_2F7iKTgdQi6U
https://dl.doubtnut.com/l/_nxvZyPGKoYmB


i. the youngest is a girl 

ii. Atleast one is a girl

Watch Video Solution

13. An instructor has a question bank

consisting of 300 easy True/False questions,

200 di�cult True/False 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

https://dl.doubtnut.com/l/_nxvZyPGKoYmB
https://dl.doubtnut.com/l/_YquBP3odSJ22


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/_YquBP3odSJ22
https://dl.doubtnut.com/l/_UOYh6zjQC4s3


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. If  , P(B)=0, then P(A|B) is

A. 0

P (A) =
1

2

https://dl.doubtnut.com/l/_IovvXgOATnOB
https://dl.doubtnut.com/l/_nGHVukFUWRjE


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/_nGHVukFUWRjE
https://dl.doubtnut.com/l/_ljPR1jDUcOpI


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/_ljPR1jDUcOpI


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/_gEzUx73ayc5m
https://dl.doubtnut.com/l/_VAg7no1ao68y
https://dl.doubtnut.com/l/_AFrR0mc7YJEr


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.

View Text Solution

https://dl.doubtnut.com/l/_AFrR0mc7YJEr


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. 

Watch Video Solution

5. A die marked 1, 2, 3 in red and 4, 5, 6 in green

is tossed. Let A be the event,  'the number is

https://dl.doubtnut.com/l/_SD1YfpspQZIm
https://dl.doubtnut.com/l/_0kMSVOt7kwoh


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

Are 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/_0kMSVOt7kwoh
https://dl.doubtnut.com/l/_VEWVHIBkWDfu


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/_V31nNWnJ8c9s
https://dl.doubtnut.com/l/_GZmUwuUPqhVT


Watch Video 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/_GZmUwuUPqhVT
https://dl.doubtnut.com/l/_c5WEXwOrthQ5
https://dl.doubtnut.com/l/_KbhYLEiIvXEz


Watch Video Solution

11. Given two independent events A and B such

that P(A) = 0.3, P(B) = 0.6. 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/_KbhYLEiIvXEz
https://dl.doubtnut.com/l/_Er7XYJXg3xuP
https://dl.doubtnut.com/l/_Nbg3opP1fz0L


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 black and other is red:

Watch Video Solution

https://dl.doubtnut.com/l/_Nbg3opP1fz0L
https://dl.doubtnut.com/l/_A2gPU67gJh8M


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. 

View Text 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/_7FHdxtDvWcue
https://dl.doubtnut.com/l/_k5O3Z7QkswG0


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 king' 

ii. 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/_k5O3Z7QkswG0


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/_2FfvOlkCnCSZ


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/_2uN6Aik9HYVv


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/_2uN6Aik9HYVv
https://dl.doubtnut.com/l/_VnWy6eW2kDUa


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.

The probability that the second ball drawn is

red will be

Watch Video Solution

https://dl.doubtnut.com/l/_VnWy6eW2kDUa
https://dl.doubtnut.com/l/_oCw3ujYD6uHO


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 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/_kQAxUReDQ1Tl
https://dl.doubtnut.com/l/_64rV6UfPfoxM


(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 hosteler?

Watch Video Solution

https://dl.doubtnut.com/l/_64rV6UfPfoxM


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/_c0ytzbV3Ikkx
https://dl.doubtnut.com/l/_lzteMMP7OsCk


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/_lzteMMP7OsCk
https://dl.doubtnut.com/l/_OXrULzCNNhjz


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 head, 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/_OXrULzCNNhjz
https://dl.doubtnut.com/l/_NIITDQU2X8bg


drivers. The probability of an accident are 0.01,

0.03 and 0.15 respectively. One of the insured

person meets with an accident. What is the

probability that he is a scooter driver ?

Watch Video Solution

8. A factory has two Machines - I and II.

Machine - I produces 60% of items and

Machine -II produces 40% of the items of the

total output . Further 2% of the items

produced by Machine-I are defective whereas

https://dl.doubtnut.com/l/_NIITDQU2X8bg
https://dl.doubtnut.com/l/_tGKTGkVkvGMb


4% produced by Machine -II are defective . If an

item is drawn at random what is the

probability that it is defective ?

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.

Further, if the �rst group wins, the probability

of introducing a new product is 0.7 and the

https://dl.doubtnut.com/l/_tGKTGkVkvGMb
https://dl.doubtnut.com/l/_DXqj9gsmdALu


coresponding 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 as 5

or 6, she tosses a coin three times and notes

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

she tosses a coin once and notes whether a

head or tail is obtained. If she obtained exactly

https://dl.doubtnut.com/l/_DXqj9gsmdALu
https://dl.doubtnut.com/l/_6HhguxiWz8pC


one head, wlhat 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, whereas 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

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

https://dl.doubtnut.com/l/_6HhguxiWz8pC
https://dl.doubtnut.com/l/_NdmU3Bf2pQYG


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/_NdmU3Bf2pQYG
https://dl.doubtnut.com/l/_xSMjsRVvaLiv
https://dl.doubtnut.com/l/_NeyJChKOdMww


13. Probability that A speaks truth is  A coin

is tossed. A reports that a head appears. The

probability that 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/_NeyJChKOdMww


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/_5IRGS1Gdm7Ps


Exercise 3 4

1. State which of the following are not the

probability distributions of a random variable.

Give reasons for your answer. 

Watch Video Solution

https://dl.doubtnut.com/l/_YvfPRERP451s
https://dl.doubtnut.com/l/_spQkq9Rplk5p


2. 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 ? 

View Text Solution

3. Let X represent the di�erence between the

number of head and the number of tails

obtained when a coin is tossed 6 times. What

are possible values of X?

Watch Video Solution

https://dl.doubtnut.com/l/_spQkq9Rplk5p
https://dl.doubtnut.com/l/_ilApyQrawniv


4. Find the probability distribution of 

i. number of head in two tosses of a coin. 

ii. number of tails in the simultaneous tosses

of three coins. 

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

Watch Video Solution

5. Find the probability distribution of the

number of successes in two tosses of a die,

where a success is de�ned as 

https://dl.doubtnut.com/l/_ilApyQrawniv
https://dl.doubtnut.com/l/_AHCRrHI9ZcP6
https://dl.doubtnut.com/l/_VRRMcDChmo0W


i. number greater than 4 

ii. six appears on atleast one die

Watch Video Solution

6. 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

https://dl.doubtnut.com/l/_VRRMcDChmo0W
https://dl.doubtnut.com/l/_O900IFuGbUaN


7. 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

8. A random variable X has the following

probability distribution. 

  

https://dl.doubtnut.com/l/_7w9dFrs8jM1t
https://dl.doubtnut.com/l/_lv6YKfTtVtlx


i. Determine k ii. ) 

iii. P( ) iv. P( )

Watch Video Solution

P (X < 3

X > 6 0 < X < 3

9. 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 .

P (X) =

⎧⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪⎩

k , if x = 0

2k ,  if x=1

3k ,   x=2 

0 , otherwise

P (X < 2), IP (X ≤ 2), P (X > 2)

https://dl.doubtnut.com/l/_lv6YKfTtVtlx
https://dl.doubtnut.com/l/_1NWVpwJMspha


Watch Video Solution

10. Find the mean number of heads in three

tosses of a fair coin. 

Watch Video Solution

11. 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/_1NWVpwJMspha
https://dl.doubtnut.com/l/_qviAQGa0F4v4
https://dl.doubtnut.com/l/_pHoKroiiwYDP


12. 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

13. 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/_pHoKroiiwYDP
https://dl.doubtnut.com/l/_ex06A7qatyEk
https://dl.doubtnut.com/l/_ciCGB3FUT6a0


14. 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 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/_ciCGB3FUT6a0
https://dl.doubtnut.com/l/_cwA0aDZAScC3
https://dl.doubtnut.com/l/_7AflMCgnaLrd


15. 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

16. The mean of the numbers obtained on

throwing a die having written 1 on three faces,

2 on two faces and 5 on one face is

https://dl.doubtnut.com/l/_7AflMCgnaLrd
https://dl.doubtnut.com/l/_tI9qpq4ASyUx


A. 1

B. 2

C. 5

D. 

Answer: B

Watch Video Solution

8

3

17. Suppose that two cards are drawn at

random from a deck of cards. Let X be the

https://dl.doubtnut.com/l/_tI9qpq4ASyUx
https://dl.doubtnut.com/l/_Xw4KAR02ptgo


Exercise 3 5

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/_Xw4KAR02ptgo


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

number' is a success, what is the probability of

i. 5 successes? 

ii. atleast 5, successes? iii. atmost 5 successes?

Watch Video Solution

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

https://dl.doubtnut.com/l/_hKqeRDii9b8J
https://dl.doubtnut.com/l/_gxYW9vCvGGm3


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

4. Five cards are drawn successively with

replacement from a well-shu�ed deck of 52

cards . What is the probability that 

https://dl.doubtnut.com/l/_gxYW9vCvGGm3
https://dl.doubtnut.com/l/_USrSoI8RvwSU
https://dl.doubtnut.com/l/_P7XYA20Ed1Ei


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 of use is 0. 05.

�nd the probability that out of 5 such bulbs. 

i. none 

ii. not more than one 

iii. more than one 

https://dl.doubtnut.com/l/_P7XYA20Ed1Ei
https://dl.doubtnut.com/l/_2ZjgtGlmbYnV


iv. atleast one 

will fuse after 150 days of use.

Watch Video Solution

6. A bag consists of 10 balls each marked with

one of the digits 0 to 9. If four balls are drawn

successively with replacement from the bag,

what is the probability that none is marked

with the digit 0?.

Watch Video Solution

https://dl.doubtnut.com/l/_2ZjgtGlmbYnV
https://dl.doubtnut.com/l/_vxaaPn3Ri72W
https://dl.doubtnut.com/l/_Ww7VqpjXouZb


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 head, he answers

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

probability that he answers atlest 12 questions

correctly.

Watch Video Solution

8. Suppose X has a binomial distribution 

. Show that X = 3 is the most  likelyB(6, )
1

2

https://dl.doubtnut.com/l/_Ww7VqpjXouZb
https://dl.doubtnut.com/l/_fYbIFXYttiNV


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

among all ) 

Watch Video Solution

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

candidate would get four or more correct

answers just by guessing?

Watch Video Solution

https://dl.doubtnut.com/l/_fYbIFXYttiNV
https://dl.doubtnut.com/l/_d8WFpSHkjy6B
https://dl.doubtnut.com/l/_BaIdkJ2SLShA


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. atleast once 

b. exactly once 

c. atleast twice?

Watch Video Solution

1

100

11. Find the probability of getting 5 exactly

twice in 7 throws of a die.

https://dl.doubtnut.com/l/_BaIdkJ2SLShA
https://dl.doubtnut.com/l/_iCMr6eFJtWiQ


Watch Video Solution

12. Find the prabability of throwing atmost 2

sixes in 6 throws of a single die

Watch Video Solution

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?

https://dl.doubtnut.com/l/_iCMr6eFJtWiQ
https://dl.doubtnut.com/l/_1d1TN0pLqSIJ
https://dl.doubtnut.com/l/_W2o1NFiqqeVx


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

A. 

B. 

C. 

D. 

10− 1

( )
5

1

2

( )
59

10

9

10

https://dl.doubtnut.com/l/_W2o1NFiqqeVx
https://dl.doubtnut.com/l/_ejnLqjAADXUJ


Answer: C

Watch Video Solution

15. The probability that a student is not a

swimmer is  Then the probability that out of

�ve students, four are swimmers is

A. 

B. 

C. 

1

5

5C4( )
4

4

5

1

5

( )
4

4

5

1

5

5C1 ( )
4

1

5

4

4

https://dl.doubtnut.com/l/_ejnLqjAADXUJ
https://dl.doubtnut.com/l/_6ahNOwXsFMy0


Miscellaneous Exercise On Chapter 13

D. None  of these

Answer: A

Watch Video Solution

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

https://dl.doubtnut.com/l/_6ahNOwXsFMy0
https://dl.doubtnut.com/l/_BZtZbv0pe8Jp


2. A couple has two children. Find the

probability that both children are males, if it is

known that atleast one of the children is male.

ii. Find the probability that both children are

females, if it is known that the eIder chiId 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

https://dl.doubtnut.com/l/_BZtZbv0pe8Jp
https://dl.doubtnut.com/l/_UzEzefh2NyNL
https://dl.doubtnut.com/l/_lT4VSOCsXptC


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

4. Suppose that 90% of people are right-

handed. What is the probability that atmost 6

of a random sample of 10 people are right-

handed?

Watch Video Solution

https://dl.doubtnut.com/l/_lT4VSOCsXptC
https://dl.doubtnut.com/l/_Bf4qUi4qVVaX
https://dl.doubtnut.com/l/_MbVBr3ppFwQi


5. An urn contains 25 balls of which I0 balls

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

'Y'. A ball is drawn at random from the urn, its

mark is noted down and it is replaced. 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. atlest one ball will bear 'Y' mark 

iv. the number of balls with 'X' marks and 'Y'

mark will be equal

Watch Video Solution

https://dl.doubtnut.com/l/_MbVBr3ppFwQi
https://dl.doubtnut.com/l/_T2sNQEhcuv04


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

hurdles. The probability that he will  clear each

hurdle is . What is the probability that he

will knock down fewer  than 2 hurdles?

Watch Video Solution

5

6

7. A die is thrown again and again until three

sixes are obtained. Find the probability of

obtaining the third six in the sixth throw of

the die. 

https://dl.doubtnut.com/l/_T2sNQEhcuv04
https://dl.doubtnut.com/l/_wEONDjNmeQfv


Watch Video Solution

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/_wEONDjNmeQfv
https://dl.doubtnut.com/l/_cARJkWl8tCp6
https://dl.doubtnut.com/l/_2K4VwngWt0IP


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/_lZXK60gCfvzu
https://dl.doubtnut.com/l/_CyCCi1fKVLGU


six. Find the expected value of the amount he

. 

Watch Video Solution

wins/loses

12. Suppose we have four boxes A, B, C and D

containing coloured marbles as given below: 

  

One of the boxes has been selected at random

and a single marble is drawn from it. If the

https://dl.doubtnut.com/l/_CyCCi1fKVLGU
https://dl.doubtnut.com/l/_io2VTSrl4WEo


marble is red, what is the probability that it

was drawn from box A? box B?

Watch Video Solution

13. 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 chance

by 25%. At a time a patient can choose any

one of the two options with equal

https://dl.doubtnut.com/l/_io2VTSrl4WEo
https://dl.doubtnut.com/l/_bv3yatUVHkht


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

14. 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/_bv3yatUVHkht
https://dl.doubtnut.com/l/_rzdNB84lZP5T


of the determinant are chosen independently,

each value being  assumed with probability  )

Watch Video Solution

1

2

15. An electronic assembly consists of two sub-

systems, say, A and B. From previous -testing

procedures, the following probabilities are

assumed to be known. 

P(A fails)= 0.2 

(B fails alone) = 0.15 

P(A and B fail)= 0.15 Evaluate the following

https://dl.doubtnut.com/l/_rzdNB84lZP5T
https://dl.doubtnut.com/l/_ehokfEC7dMos


probabilities 

i. P(A fails|B has failed) 

ii. P(A fails alone)

Watch Video Solution

16. 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. 

https://dl.doubtnut.com/l/_ehokfEC7dMos
https://dl.doubtnut.com/l/_ARopBZltIgTR


Watch Video Solution

17. 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

P (A) ≠ 0

A ⊂ B

B ⊂ A

B = ϕ

A = ϕ

https://dl.doubtnut.com/l/_ARopBZltIgTR
https://dl.doubtnut.com/l/_E4xJX8ALvqIo


Watch Video Solution

18. Choose the correct answer: 

If , then which of the

following is correct :

A. 

B. 

C. 

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

Answer: C

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/_E4xJX8ALvqIo
https://dl.doubtnut.com/l/_vst1Z44kinnx


Watch Video Solution

19. 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/_vst1Z44kinnx
https://dl.doubtnut.com/l/_qSZrlsp2bS3g


Example

Watch Video Solution

1. Two balls are chosen randomly from an urn

containing 6 white and 4 black balls. Suppose

that we win Rs 30 for each black ball selected

and we lose Rs 20 for each white ball selected.

If X denotes the winning amount, then �nd the

values of X and number of points in its inverse

images.

https://dl.doubtnut.com/l/_qSZrlsp2bS3g
https://dl.doubtnut.com/l/_QdxKV4Yv51pq


View Text Solution

2. Two fair coins are tossed simultaneously

(equivalent to a fair coin is tossed twice). Find

the probability mass function for number of

heads occurred.

View Text Solution

3. Find the constant C such that the function

  

is a density function, and compute (i)

f(x) = {
Cx2 1 < x < 4

0 Otherwise

https://dl.doubtnut.com/l/_QdxKV4Yv51pq
https://dl.doubtnut.com/l/_ze1I0Ejd6vmu
https://dl.doubtnut.com/l/_IgCZHRxnxrWm


 (ii)  (iii)

.

View Text Solution

P (1.5 < X < 3.5) P (X ≤ 2)

P (3 < X)

4. If X is the random variable with distribution

functionF(x) given by, 

  

then �nd (i) the probability density function

f(x) (ii) 

View Text Solution

F (x) =

⎧⎪
⎨
⎪⎩

0, x < 0

x, 0 ≤ x < 1

1, 1 ≤ x

P (0.2 < X ≤ 0.7)

https://dl.doubtnut.com/l/_IgCZHRxnxrWm
https://dl.doubtnut.com/l/_UCtBF51mhDrs


5. The probability density function of random

variable X is given by

 Find (i) Distribution

function (ii)  (iii)  (iv)

View Text Solution

f(x) = {
k 1 ≤ x ≤ 5

0  otherwise

P (X < 3) P (2 < X < 4)

P (3 ≤ X)

6. Two balls are chosen randomly from an urn

containing 8 white and 4 black balls. Suppose

that we win Rs 20 for each black ball selected

https://dl.doubtnut.com/l/_UCtBF51mhDrs
https://dl.doubtnut.com/l/_CEdVpKP1kgIT
https://dl.doubtnut.com/l/_ph3XTBs13Xuu


and we lose Rs10 for each white ball selected.

Find the expected winning amount and

variance.

View Text Solution

7. Find the mean and variance of a random

variable X , whose probability density function

is 

View Text Solution

f(x) = {
λeλx for x ≥ 0

0 otherwise

https://dl.doubtnut.com/l/_ph3XTBs13Xuu
https://dl.doubtnut.com/l/_sSrs02U9UXIc
https://dl.doubtnut.com/l/_h3QFeSazak6c


8. Find the binomial distribution function for

each of the following. 

Five fair coins are tossed once and X denotes

the number of heads.

View Text Solution

9. Find the binomial distribution function for

each of the following. 

A fair die is rolled 10 times and X denotes the

number of times 4 appeared.

i l i

https://dl.doubtnut.com/l/_h3QFeSazak6c
https://dl.doubtnut.com/l/_c2jeMYVxOj0N


View Text Solution

10. A multiple choice examination has ten

questions, each question has four distractors

with exactly one correct answer. Suppose a

student answers by guessing and if X denotes

the number of correct answers, �nd (i)

binomial distribution (ii) probability that the

student will get seven correct answers (iii) the

probability of getting at least one correct

answer.

View Text Solution

https://dl.doubtnut.com/l/_c2jeMYVxOj0N
https://dl.doubtnut.com/l/_IOrC2YiKjLO6


11. The mean and variance of a binomial variate

X are respectively 2 and 1.5. Find 

View Text Solution

P (X = 0)

12. The mean and variance of a binomial

variate X are respectively 2 and 1.5. Find 

View Text Solution

P (X = 1)

https://dl.doubtnut.com/l/_IOrC2YiKjLO6
https://dl.doubtnut.com/l/_x50OGPLY5Po4
https://dl.doubtnut.com/l/_R4DpARRc2VcF


13. The mean and variance of a binomial

variate X are respectively 2 and 1.5. Find 

View Text Solution

P (X ≥ 1)

14. On the average, 20% of the products

manufactured by ABC Company are found to

be defective. If we select 6 of these products at

random and X denote the number of defective

products �nd the probability that (i) two

https://dl.doubtnut.com/l/_4mx9vvIbyZsE
https://dl.doubtnut.com/l/_PabCgc0oW18S


Exercise 11 2

products are defective (ii) at most one product

is defective (iii) at least two products are

defective.

View Text Solution

1. Three fair coins are tossed simultaneously.

Find the probability mass function for number

of heads occurred.

View Text Solution

https://dl.doubtnut.com/l/_PabCgc0oW18S
https://dl.doubtnut.com/l/_gUVANBU0dzLk


2. A six sided die is marked ‘1’ on one face, ‘3’

on two of its faces, and ‘5’ on remaining three

faces. The die is thrown twice. If X denotes the

total score in two throws, �nd 

View Text Solution

P (4 ≤ X < 10)

3. A six sided die is marked ‘1’ on one face, ‘3’

on two of its faces, and ‘5’ on remaining three

faces. The die is thrown twice. If X denotes the

https://dl.doubtnut.com/l/_gUVANBU0dzLk
https://dl.doubtnut.com/l/_EIMB7rYRUVxb
https://dl.doubtnut.com/l/_HBkeKQOHcd8u


total score in two throws, �nd 

View Text Solution

P (X ≥ 6)

4. Find the probability mass function and

cumulative distribution function of number of

girl child in families with 4 children, assuming

equal probabilities for boys and girls. 

  

the value of k

View Text Solution

f(x) = {
, for x = 0,1,2

0 otherwise

x2 + 1

k

https://dl.doubtnut.com/l/_HBkeKQOHcd8u
https://dl.doubtnut.com/l/_O5A7tHvrN26x


Exercise 11 3

5. Find the probability mass function and

cumulative distribution function of number of

girl child in families with 4 children, assuming

equal probabilities for boys and girls. 

  

.

View Text Solution

f(x) = {
, for x = 0,1,2

0 otherwise

x2 + 1

k

P (X ≥ 1)

https://dl.doubtnut.com/l/_O5A7tHvrN26x
https://dl.doubtnut.com/l/_bnHBkK7Kx1M0
https://dl.doubtnut.com/l/_XU9ONlRzoWZj


1. The probability density function of X is given

by  Find the

value of k.

View Text Solution

f(x) = {
kxe − 2x for x > 0

0 for x ≤ 0

2. The probability density function of X is

  

View Text Solution

f(x) =

⎧⎪
⎨
⎪⎩

x 0 < x < 1

2 − x 1 ≤ x < 2

0 otherwise

P (0.2 ≤ X < 0.6)

https://dl.doubtnut.com/l/_XU9ONlRzoWZj
https://dl.doubtnut.com/l/_Ake1LqzYhVwd


3. The probability density function of X is

  

View Text Solution

f(x) =

⎧⎪
⎨
⎪⎩

x 0 < x < 1

2 − x 1 ≤ x < 2

0 otherwise

P (1.2 ≤ X < 1.8)

4. The probability density function of X is

  

View Text Solution

f(x) =

⎧⎪
⎨
⎪⎩

x 0 < x < 1

2 − x 1 ≤ x < 2

0 otherwise

P (0.5 ≤ X < 1.5)

https://dl.doubtnut.com/l/_E99u64s16CSv
https://dl.doubtnut.com/l/_wMe1wgYLDAO6


5. Suppose the amount of milk sold daily at a

milk booth is distributed with a minimum of

200 litres and a maximum of 600 litres with

probability density function 

  

the value of k

View Text Solution

f(x) = {
k 200 ≤ x ≤ 600

0 otherwise

https://dl.doubtnut.com/l/_wMe1wgYLDAO6
https://dl.doubtnut.com/l/_3Dl3st9m8BNs


6. Suppose the amount of milk sold daily at a

milk booth is distributed with a minimum of

200 litres and a maximum of 600 litres with

probability density function 

  

the probability that daily sales will fall

between 300 litres and 500 litres?

View Text Solution

f(x) = {
k 200 ≤ x ≤ 600

0 otherwise

https://dl.doubtnut.com/l/_IkDkAIEP4z2M


7. The probability density function of X is given

by   

the value of k

View Text Solution

f(x) = {
ke − for x > 0

0 for x ≤ 0

x

3

8. The probability density function of X is given

by   

the distribution function

View Text Solution

f(x) = {
ke − for x > 0

0 for x ≤ 0

x

3

https://dl.doubtnut.com/l/_Hx2IgcOgAx25
https://dl.doubtnut.com/l/_WQTFbpIvL5xr
https://dl.doubtnut.com/l/_DHXYUFC24Ya3


9. The probability density function of X is given

by   

View Text Solution

f(x) = {
ke − for x > 0

0 for x ≤ 0

x

3

P (X < 3)

10. The probability density function of X is

given by   

View Text Solution

f(x) = {
ke − for x > 0

0 for x ≤ 0

x

3

P (5 ≤ X)

https://dl.doubtnut.com/l/_DHXYUFC24Ya3
https://dl.doubtnut.com/l/_xxoU0skN3qWh
https://dl.doubtnut.com/l/_zcbrwzQzDB6K


11. The probability density function of X is

given by   

View Text Solution

f(x) = {
ke − for x > 0

0 for x ≤ 0

x

3

P (X ≤ 4)

12. If X is the random variable with probability

density function f(x) given by, 

  

View Text Solution

f(x) =
⎧⎪
⎨
⎪⎩

x + 1, −1 ≤ x < 0

−x + 1, 0 ≤ x < 1

0 otherwise

P ( − 0.5 ≤ X ≤ 0.5)

https://dl.doubtnut.com/l/_zcbrwzQzDB6K
https://dl.doubtnut.com/l/_dnmLqmtGJaqt


13. If X is the random variable with distribution

function F(x) given by, 

  

the probability density function f(x)

View Text Solution

F (x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

0, x < 0

(x2 + x) 0 ≤ x < 1

1, x ≥ 1

1
2

14. If X is the random variable with distribution

function F(x) given by, 

https://dl.doubtnut.com/l/_dnmLqmtGJaqt
https://dl.doubtnut.com/l/_I6XRxoVlODpx
https://dl.doubtnut.com/l/_Zu3J1yuFpgkD


Exercise 11 4

  

View Text Solution

F (x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

0, x < 0

(x2 + x) 0 ≤ x < 1

1, x ≥ 1

1

2

P (0.3 ≤ X ≤ 0.6)

1. For the random variable X with the given

probability mass function as below, �nd the

mean and variance. 

f(x) = {
x = 2,5

x = 0,1,3,4

1

10

1

5

https://dl.doubtnut.com/l/_Zu3J1yuFpgkD
https://dl.doubtnut.com/l/_nbzE4Kkl1fNO


View Text Solution

2. For the random variable X with the given

probability mass function as below, �nd the

mean and variance. 

View Text Solution

f(x) = { x = 1,2,34 − x

6

3. For the random variable X with the given

probability mass function as below, �nd the

https://dl.doubtnut.com/l/_nbzE4Kkl1fNO
https://dl.doubtnut.com/l/_3ld4Y3B8kugj
https://dl.doubtnut.com/l/_HzhrWsYVtLYT


mean and variance. 

View Text Solution

f(x) = {
2(x − 1) 1 < x < < 2

0 otherwise

4. For the random variable X with the given

probability mass function as below, �nd the

mean and variance. 

View Text Solution

f(x) = {
e for x > 0

0 otherwise

1

2

x

2

https://dl.doubtnut.com/l/_HzhrWsYVtLYT
https://dl.doubtnut.com/l/_VnkB3xMZ3F8t
https://dl.doubtnut.com/l/_1Cm1ECLIR37B


5. If  and  are the mean and variance of the

discrete random variable X, and

 and , �nd 

and .

View Text Solution

μ σ2

E(X + 3) = 10 E(X + 3)2 = 116 μ

σ2

6. A commuter train arrives punctually at a

station every half hour. Each morning, a

student leaves his house to the train station.

Let X denote the amount of time, in minutes,

that the student waits for the train from the

https://dl.doubtnut.com/l/_1Cm1ECLIR37B
https://dl.doubtnut.com/l/_vRfj5yib2n7V


time he reaches the train station. It is known

that the pdf of X is 

  

Obtain and interpret the expected value of the

random variable X .

View Text Solution

f(x) = {
0 < x < 30

0 elsewhere

1

30

7. The time to failure in thousands of hours of

an electronic equipment used in a

manufactured computer has the density

function 

https://dl.doubtnut.com/l/_vRfj5yib2n7V
https://dl.doubtnut.com/l/_KjMyy7eWi8jC


  

Find the expected life of this electronic

equipment.

View Text Solution

f(x) = {
3e − 3x x > 0

0 elsewhere

8. The probability density function of the

random variable X is given by 

  

�nd the mean and variance of X .

View Text Solution

f(x) = {
16xe − 4x for x > 0

0 for x ≤ 0

https://dl.doubtnut.com/l/_KjMyy7eWi8jC
https://dl.doubtnut.com/l/_1OIflDH1c3L8


Exercise 11 5

9. A lottery with 600 tickets gives one prize of

Rs 200, four prizes of Rs 100, and six prizes of

Rs 50. If the ticket costs is ` 2, �nd the expected

winning amount of a ticket.

View Text Solution

1. Compute P(X=k) for the binomial

distribution, B(n,p) where 

https://dl.doubtnut.com/l/_JLSnOJbPXlj5
https://dl.doubtnut.com/l/_5uOMzxDLiedN


View Text Solution

n = 6, p = , k = 3
1

3

2. Compute P(X=k) for the binomial

distribution, B(n,p) where 

View Text Solution

n = 10, p = , k = 4
1

5

3. Compute P(X=k) for the binomial

distribution, B(n,p) where 

https://dl.doubtnut.com/l/_5uOMzxDLiedN
https://dl.doubtnut.com/l/_T25k5rYmY36d
https://dl.doubtnut.com/l/_CFZAEKcZbzHI


View Text Solution

n = 9, p = , k = 7
1

2

4. The probability that Mr.Q hits a target at

any trial is . Suppose he tries at the target

10 times. Find the probability that he hits the

target (i) exactly 4 times (ii) at least one time.

View Text Solution

1

4

https://dl.doubtnut.com/l/_CFZAEKcZbzHI
https://dl.doubtnut.com/l/_5UhWbJkv8HVs


5. Using binomial distribution �nd the mean

and variance of X for the following

experiments 

A fair coin is tossed 100 times, and X denote

the number of heads.

View Text Solution

6. Using binomial distribution �nd the mean

and variance of X for the following

experiments 

https://dl.doubtnut.com/l/_iuYWVoWm9450
https://dl.doubtnut.com/l/_1IUI0XrGxnt8


A fair die is tossed 240 times, and X denote

the number of times that four appeared.

View Text Solution

7. The probability that a certain kind of

component will survive a electrical test is .

Find the probability that exactly 3 of the 5

components tested survive.

View Text Solution

3

4

https://dl.doubtnut.com/l/_1IUI0XrGxnt8
https://dl.doubtnut.com/l/_0gZRwPD9N3Xf


8. A retailer purchases a certain kind of

electronic device from a manufacturer. 

The manufacturer indicates that the defective

rate of the device is5%. 

The inspector of the retailer randomly picks 10

items from a shipment. What is the probability

that there will be (i) at least one defective item

(ii) exactly two defective items.

View Text Solution

https://dl.doubtnut.com/l/_jGjcavXvT9CL


9. If the probability that a �uorescent light has

a useful life of at least 600 hours is 0.9, �nd

the probabilities that among 12 such lights 

exactly 10 will have a useful life of at least 600

hours,

View Text Solution

10. If the probability that a �uorescent light

has a useful life of at least 600 hours is 0.9,

�nd the probabilities that among 12 such

https://dl.doubtnut.com/l/_l9e0ULaAId1X
https://dl.doubtnut.com/l/_MHKKofVLJ99j


lights 

at least 11 will have a useful life of at least 600

hours,

View Text Solution

11. If the probability that a �uorescent light

has a useful life of at least 600 hours is 0.9,

�nd the probabilities that among 12 such

lights 

at least 2 will not have a useful life of at least

600 hours.

https://dl.doubtnut.com/l/_MHKKofVLJ99j
https://dl.doubtnut.com/l/_Jy2MZgqSikl9


View Text Solution

12. The mean and standard deviation of a

binomial variate X are respectively 6 and 2.

Find (i) the probability mass function (ii)

P(X=3) (iii) .

A. 

B. 

C. 

D. 

P (X ≥ 2)

1 − ( )
1720

3

2

3

https://dl.doubtnut.com/l/_Jy2MZgqSikl9
https://dl.doubtnut.com/l/_YMb5QF74NchR


Answer:  (ii) 

 (iii) 

Watch Video Solution

( )( )
x

( )
18 − x

18

x

1

3

2

3

( )( )
3

( )
15

18

3

1

3

2

3
1 − ( )

17
20

3

2

3

13. If X ~ B (n,p) such that 4P (X=4) =P(x=2) and

n=6 . Find the distribution mean and standard

deviation .

Watch Video Solution

https://dl.doubtnut.com/l/_YMb5QF74NchR
https://dl.doubtnut.com/l/_a8JWVs8FhR8s


Exercise 11 6 Choose The Correct

14. In a binomial distribution consisting of 5

independent trials the probability of 1 and 2

sucesses are 0.4096 and 0.2048 respectively.

Find the mean and variance of the distribution

.

Watch Video Solution

https://dl.doubtnut.com/l/_v7XONWKpOfY7


1. Let X be random variable with probability

density function 

  

Which of the following statement is correct

A. both mean and variance exist

B. mean exists but variance does not exist

C. both mean and variance do not exist

D. variance exists but Mean does not exist.

Answer: B

f(x) = {
x ≥ 1

0 x < 1

2

x3

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


Watch Video Solution

2. A rod of length 2l is broken into two pieces

at random. The probability density function of

the shorter of the two pieces is 

  

The mean and variance of the shorter of the

two pieces are respectively

A. 

B. 

C. 

f(x) = {
0 < x ≥ l

0 l ≤ x < 2l

1

l

,
l

2

l2

3

,
l

2

l2

6

l,
l2

12

https://dl.doubtnut.com/l/_HLazqtgLGtjT
https://dl.doubtnut.com/l/_m0eKw8Ki24er


D. 

Answer: D

Watch Video Solution

,
l

2

l2

12

3. Consider a game where the player tosses a

six sided fair die. If the face that comes up is 6,

the player wins Rs. 36, otherwise he loses Rs.

, where k is the face that comes up k = {1, 2,

3, 4, 5}. 

k2

https://dl.doubtnut.com/l/_m0eKw8Ki24er
https://dl.doubtnut.com/l/_y6FJmTkCSpH3


The expected amount to win at this game in

Rs. is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

19

6

−
19

6

3

2

−
3

4

https://dl.doubtnut.com/l/_y6FJmTkCSpH3


4. A pair of dice numbered 1, 2, 3, 4, 5, 6 of a

six-sided die and 1, 2, 3, 4 of a four-sided die is

rolled and the sum is determined. Let the

random variable X denote this sum. Then the

number of elements in the inverse image of 7

is

A. 1

B. 2

C. 3

D. 4

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


Answer: D

View Text Solution

5. A random variable X has binomial

distribution with n = 25 and p = 0.8 then

standard deviation of X is

A. 6

B. 4

C. 3

D. 2

https://dl.doubtnut.com/l/_HibQXECFUxhn
https://dl.doubtnut.com/l/_QV1JqE70v0QS


Answer: D

View Text Solution

6. Let X represent the di�erence between the

number of heads and the number of tails

obtained when a coin is tossed n times. Then

the possible values of X are

A. 

B. 

C. 

i + 2n, i = 0, 1, 2…. n

2i − n, i = 0, 1, 2…. . n

n − i, i = 0, 1, 2, …. n

https://dl.doubtnut.com/l/_QV1JqE70v0QS
https://dl.doubtnut.com/l/_MbALRLgf7R8N


D. 

Answer: B

Watch Video Solution

2i + 2n, i = 0, 1, 2……n

7. If the function ,

represents a probability density function of a

continuous random variable X, then which of

the following cannot be the value of a and b?

A. 0 and 12

f(x) =  for a < x < b
1

12

https://dl.doubtnut.com/l/_MbALRLgf7R8N
https://dl.doubtnut.com/l/_W6OzVMoMPsUQ


B. 5 and 17

C. 7 and 19

D. 16 and 24

Answer: D

Watch Video Solution

8. Four buses carrying 160 students from the

same school arrive at a football stadium. The

buses carry, respectively, 42, 36, 34, and 48

students. One of the students is randomly

https://dl.doubtnut.com/l/_W6OzVMoMPsUQ
https://dl.doubtnut.com/l/_hZ0BAy49wXAP


selected. Let X denote the number of students

that were on the bus carrying the randomly

selected student. One of the 4 bus drivers is

also randomly selected. Let Y denote the

number of students on that bus. 

Then  and  respectively are

A. 50, 40

B. 40,50

C. 40.75,40

D. 41,41

Answer: C

E[X] E[Y ]

https://dl.doubtnut.com/l/_hZ0BAy49wXAP


View Text Solution

9. Two coins are to be �ipped. The �rst coin will

land on heads with probability 0.6, the second

with Probability 0.5. Assume that the results of

the �ips are independent, and let X equal the

total number of heads that result. The value of

 is

A. 0.11

B. 1.1

C. 11

E[X]

https://dl.doubtnut.com/l/_hZ0BAy49wXAP
https://dl.doubtnut.com/l/_sMXaY4ZDsPvw


D. 1

Answer: B

View Text Solution

10. On a multiple-choice exam with 3 possible

destructives for each of the 5 questions, the

probability that a student will get 4 or more

correct answers just by guessing is

A. 
11

243

https://dl.doubtnut.com/l/_sMXaY4ZDsPvw
https://dl.doubtnut.com/l/_uv2v5OD0cAGT


B. 

C. 

D. 

Answer: A

View Text Solution

3

8

1

243

5

243

11. If .If 

 then .

A. 

P{X = 0) = 1 − P{X = 1)

E[X] = 3V ar(X) P{X = 0}

2

3

https://dl.doubtnut.com/l/_uv2v5OD0cAGT
https://dl.doubtnut.com/l/_MSRJXDowZxxh


B. 

C. 

D. 

Answer: D

View Text Solution

2

5

1

5

1

3

12. If X is a binomial random variable with

expected value 6 and variance 2.4, Then

 isP{X = 5}

https://dl.doubtnut.com/l/_MSRJXDowZxxh
https://dl.doubtnut.com/l/_GkO2NNdgetiY


A. 

B. 

C. 

D. 

Answer: D

View Text Solution

( )( )
6

( )
410

5

3

5

2

5

( )( )
5

10

5

3

5

( )( )
4

( )
610

5

3

4

2

5

( )( )
5

( )
510

5

3

5

2

5

13. The random variable X has the probability

density function 

https://dl.doubtnut.com/l/_GkO2NNdgetiY
https://dl.doubtnut.com/l/_n96x4omtZvX5


 and 

, then a and b are respectively

A. 1 and 

B.  and 1

C. 2 and 1

D. 1 and 2

Answer: A

View Text Solution

f(x) = {
ax + b 0 < x < 1

0 otherwise

E(X) =
7

12

1

2

1

2

https://dl.doubtnut.com/l/_n96x4omtZvX5


14. Suppose that X takes on one of the values

0, 1, and 2. If for some constant k,

 for i=1,2 and 

. Then the value of k is

A. 1

B. 2

C. 3

D. 4

Answer: B

View Text Solution

P (X = i) = kP (X = i − 1)

P (X = 0) =
1

7

https://dl.doubtnut.com/l/_KkCZ62wfe8Wx


View Text Solution

15. Which of the following is a discrete random

variable? 

I. The number of cars crossing a particular

signal in a day. 

II. The number of customers in a queue to buy

train tickets at a moment. 

III. The time taken to complete a telephone

call.

A. I and II

B. II only

https://dl.doubtnut.com/l/_KkCZ62wfe8Wx
https://dl.doubtnut.com/l/_UXAO55NpOPfS


C. III only

D. II and III

Answer: A

View Text Solution

16. If  is a

probability density function of a random

variable, then the value of a is

A. 1

f(x) = {
2x 0 ≤ x ≤ a

0 otherwise

https://dl.doubtnut.com/l/_UXAO55NpOPfS
https://dl.doubtnut.com/l/_U9P7CChgzD42


B. 2

C. 3

D. 4

Answer: A

View Text Solution

17. Let X have a Bernoulli distribution with

mean 0.4, then the variance of (2X–3) is

A. 0.24

https://dl.doubtnut.com/l/_U9P7CChgzD42
https://dl.doubtnut.com/l/_GV217jlvpPcY


B. 0.48

C. 0.6

D. 0.96

Answer: D

View Text Solution

18. If in 6 trials, X is a binomial variate which

follows the relation ,

then the probability of success is

9P (X = 4) = P (X = 2)

https://dl.doubtnut.com/l/_GV217jlvpPcY
https://dl.doubtnut.com/l/_JMRULKUeVRU2


A. 0.125

B. 0.25

C. 0.375

D. 0.75

Answer: B

View Text Solution

19. A computer salesperson knows from his

past experience that he sells computers to

one in every twenty customers who enter the

https://dl.doubtnut.com/l/_JMRULKUeVRU2
https://dl.doubtnut.com/l/_3SkWCweeOc2i


showroom. What is the probability that he will

sell a computer to exactly two of the next

three customers?

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

57

203

57

202

193

203

57

20

https://dl.doubtnut.com/l/_3SkWCweeOc2i

