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Very Short Answer Questions 

 

[1 Mark] 

Q.1. A die, whose faces are marked 1, 2, 3 in red and 4, 5, 6 in green, is tossed. 

Let A be the event 'number obtained is even' and B be the event 'number obtained 

is red'. Find if A and B are independent events. 

Ans. 

Here, 

A = Event that 'number obtained is even'. 

B = Event that 'number obtained is red'. 

 

Hence, A and B are not independent event. 

Q.2.  

Ans. 

 

Q.3. Write the probability of an even prime number on each die, when a pair of 

dice is rolled. 

Ans. 

The probability of getting even number on each die =
1

6
×

1

6
=

1

36
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(As there is only one even prime number on each die i.e., 2). 

Q.4. Two Independent events A and B are given such that P(A) = 0.3 and P(B) = 

0.6, find P(A and not B). 

Ans. 

We have, 

P(A and not B)  = P(A ∩ B') = P(A) – P(A ∩ B) 

= 0.3 – 0.18        [∵  P(A ∩ B) = P(A) × P(B)] 

= 0.12 

Q.5.  

 

Ans. 

 

Q.6. The probability distribution of X is: 

X 0 1 2 3 

P(X) 0.2 K K 2K 

 
Write the value of K. 

Ans. 

We have, 

SP(x) = 1    ⇒   0.2 + 4K = 1 

⇒    4K = 0.8     ⇒            K = 0.2 

Q.7. A four digit number is formed using the digits 1, 2, 3, 5 with no repetitions. 

Find the probability that the number is divisible by 5. 

Ans. 

For the number divisible by 5 from given digits 1, 2, 3, 5, unit digit must be 5. 
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4 digit numbers with 5 at unit place = 3! 

∴    Required probability =
3!

4!
=

6

24
=

1

4
 

Q.8. Let A and B be two events. If P(A) = 0.2, P(B) = 0.4, P(A ∪ B) = 0.6 then 

find 𝑃 (
𝐴

𝐵
). 

Ans. 
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Short Answer Questions (PYQ) 
 

[2 Mark] 

Q.1. Prove that if E and F are independent events, then the events E and F′ are 

also independent. 

Ans. 

Since, E and F are independent events. 

⇒    P(E ∩ F) = P(E). P(F) 

Now, P(E ∩ F′) = P(E). P(E ∩ F) 

      = P(E) – P(E). P(F) = P(E)(1 – P(F)) 

⇒    P(E ∩ F′) = P(E). P(F′) 

Hence, E and F′ are independent events. 

Q.2. If P(A) = 0.4, P(B) = p, P(A ∪ B) = 0.6 and A and B are given to be independent 

events, find the value of ‘p’. 

Ans. 

P(A ∪ B) = P(A) + P(B) – P(A ∩ B) 

⇒    0.6 = 0.4 + p – P(A ∩ B) 

⇒    P(A ∩ B) = 0.4 + p – 0.6 = p – 0.2 

Since, A and B are independent events. 

∴     P(A ∩ B) = P(A) × P(B) 

⇒    p – 0.2 = 0.4 × p 

⇒    p – 0.4 p = 0.2 

⇒    0.6 p = 0.2 
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Q.3. From a set of 100 cards numbered 1 to 100, one card is drawn at random. 

Find the probability that the number on the card is divisible by 6 or 8, but not by 

24. 

Ans. 

Number divisible by 6 from 1 to 100 = 6, 12, 18, 24, 30, 36, 42, 48, 54, 60, 66, 72, 78, 
84, 90, 96 

Number divisible by 8 from 1 to 100 = 8, 16, 24, 32, 40, 48, 56, 64, 72, 80, 88, 96 

∴   Number divisible by 6 or 8 but not by 24 from 1 to 100 = 6, 8, 12, 16, 18, 30, 32, 36, 
40, 42, 54, 56, 60, 64, 66, 78, 80, 84, 88, 90. 

∴   Required probability =
20

100
=

1

5
 

Short Answer Questions (OIQ) 
 

[2 Mark] 

Q.1.  

Ans. 
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Q.2. 10% of the bulbs produced in a factory are of red colour and 2% are red and 

defective. If one bulb is picked up at random, determine the probability of its 

being defective if it is red. 

Ans. 

 

Q.3. Two dice are thrown together. Let A be the event ‘getting 6 on the first die’ 

and B be the event ‘getting 2 on the second die’. Are the 

events A and B independent? 

Ans. 
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Q.4. Let A and B be two events. If P(A) = 0.2, P(B) = 0.4, P(A ∪ B) = 0.6 then 

find P(A / B). 

Ans. 

 

Q.5. Let A and B be two events such that P(A) = 0.6, P(B) = 0.2 and P(A / B) = 0.5. 

Then find P(A'/B'). 

Ans. 
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Long Answer Questions-I (PYQ) 
 

[4 Marks] 

A random variable X has the following probability distribution: 

X 0 1 2 3 4 5 6 7 

P(X) 0 k 2k 2k 3k k2 2k2 7k2+ k 

 

Determine: 

(i) k       (ii) P (X < 3)       (iii) P (X > 6)        (iv) P (0 < X < 3) 

Ans. 
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Q.2. Three numbers are selected at random (without replacement) from first six 

positive integers. If X denotes the smallest of the three numbers obtained, find 

the probability distribution of X. Also, find the mean and variance of the 

distribution. 

Ans. 

 

Downloaded from https://www.ncertbooksolutions.com/

Downloaded from https://www.ncertbooksolutions.com/



htt
ps

://w
ww.nc

ert
bo

ok
so

lut
ion

s.c
om

 

X  or  xi 1 2 3 4 

P(X) or pi  
1

2
 

3

10
  

3

20
  1

20
 

 

 

Q.3. 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 

i. the youngest is a girl? 
ii. atleast one is a girl? 
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Ans. 

 

 

Q.4. An experiment succeeds thrice as often as it fails. Find the probability that in 

the next five trials, there will be at least 3 successes. 

Ans. 
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Q.5. 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. 

Ans. 
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Q.6. Three cards are drawn at random (without replacement) from a well shuffled 

pack of 52 playing cards. Find the probability distribution of number of red cards. 

Hence, find the mean of the distribution. 

Ans. 

 

 

Q.7. Three numbers are selected at random (without replacement) from first six 

positive integers. Let X denote the largest of the three numbers obtained. Find the 

probability distribution of X. Also, find the mean and variance of the distribution. 

Ans. 
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X  or  xi 3 4 5 6 

P(X) or pi 
1

20
 

3

20
 

6

20
  

10

20
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Q.8. Two cards are drawn simultaneously (without replacement) from a well-

shuffled pack of 52 cards. Find the mean and variance of the number of red cards. 

Ans. 

Total number of cards in the deck = 52 

Number of red cards = 26 

Number of cards drawn simultaneously = 2 

∴     X = value of random variable = 0, 1, 2 
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Q.9. A pair of dice is thrown 4 times. If getting a doublet is considered a success, 

find the probability distribution of number of successes and hence find its mean. 

Ans. 
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Q.10. A and B throw a pair of dice turn by turn. The first to throw 9 is awarded a 

prize. If A starts the game, show that the probability of A getting the prize is 
9

17
. 

Ans. 

 

Q.11. The probability that A hits a target is 
𝟏

𝟑
 and the probability that B hits it is 

𝟐

𝟓
 If 

each one of A and B shoots at the target, what is the probability that 

i. the target is hit? 
ii. exactly one of them hits the target? 

Ans. 
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Q.12. A family has 2 children. Find the probability that both are boys, if it is 
known that 

i. at least one of the children is a boy 
ii. the elder child is a boy. 

Ans. 

 

Q.13. An experiment succeeds twice often as it fails. Find the probability that in 

the next six trials there will be at least 4 successes. 

Ans. 
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Q.14. Find the probability of throwing at most 2 sixes in 6 throws of a single die. 

Ans. 
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Q.15. A bag A contains 4 black and 6 red balls and bag B contains 7 black and 3 

red balls. A die is thrown. If 1 or 2 appears on it, then bag A is chosen, otherwise 

bag B. If two balls are drawn at random (without replacement) from the selected 

bag, find the probability of one of them being red and another black. 

Ans. 

 

Q.16. For 6 trials of an experiment, let X be a binomial variate which satisfies the 

relation  

9P (X = 4) = P (X = 2). Find the probability of success. 

Ans. 
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Q.17. Three  persons A, B and C apply for a job of manager in a private company. 

Chances of their selection (A, B and C) are in the ratio 1 : 2 : 4. The probabilities 

that A, B and C can introduce changes to improve profits of the company are 0.8, 
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0.5 and 0.3 respectively. If the change does not take place, find the probability 

that it is due to the appointment of C. 

Ans. 

 

 

 

Q.18. In a game, a man wins ₹5 for getting a number greater than 4 and loses ₹1 

otherwise, when a fair die is thrown. The man decided to throw a die thrice but to 

quit as and when he gets a number greater than 4. Find the expected value of the 

amount he wins/loses. 
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Ans. 

Let X be random variable, which is possible value of winning or loosing of rupee occur 

with probability of getting a number greater than 4 in 1st, 2nd, 3rd or in any throw 

respectively. 

 

Therefore, probability distribution is as 

 

X  or  xi 5 4 3 –3 

P(X) or pi 
1

3
 

2

9
 

4

27
 

8

27
 

 

 

Q.19. A bag contains 4 balls. Two balls are drawn at random (without 

replacement) and are found to be white. What is the probability that all balls in the 

bag are white? 
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Ans. 

 

 

Q.20. A committee of 4 students is selected at random from a group consisting of 

7 boys and 4 girls. Find the probability that there are exactly 2 boys in the 

committee, then that at least one girl must be there in the committee. 

Ans. 
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Q.21. A bag X contains 4 white balls and 2 black balls, while another 

bag Y contains 3 white balls and 3 black balls. Two balls are drawn (without 

replacement) at random from one of the bags and were found to be one white and 

one black. Find the probability that the balls were drawn from bag Y. 

Ans. 
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Q.22. Suppose 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. 

Ans. 
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Q.23. 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 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? 

Ans. 
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Q.24. There are 4 cards numbered 1 to 4, one number on one card. Two cards are 

drawn at random without replacement. Let X denote the sum of the numbers on 

the two drawn cards. Find the mean and variance of X. 

Ans. 
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Q.25. A card from a pack of 52 cards is lost. From the remaining cards of the 

pack, two cards are drawn at random and are found to be both clubs. Find the 

probability of the lost card being of clubs. 

Ans. 
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Q.26. 

 

Ans. 

Given X is a random variable with values 0, 1, 2, 3. Given probability distributions are as 
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Q.27. A pair of dice is thrown 4 times. If getting a doublet is considered a 

success, find the mean and variance of the number of successes. 

Ans. 
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Q.28. Three machines E1, E2, E3 in a certain factory produce 50%, 25% and 25% 

respectively, of the total daily output of electric tubes. It is known that 4% of the 

tube produced on each of machines E1 and E2 are defective and that 5% of those 

produced on E3, are defective. If one tube is picked up at random from a day’s 

production, calculate the probability that it is defective. 

Ans. 
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Q.29. In a multiple choice examination with three possible answers (out of which 

only one is correct) for each of the five questions, what is the probability that a 

candidate would get four or more correct answers just by guessing? 

Ans. 
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Q.30. A speaks truth in 60% of the cases, while B in 90% of the cases. In what per 

cent of cases are they likely to contradict each other in stating the same fact? In 

the cases of contradiction do you think, the statement of B will carry more weight 

as he speaks truth in more number of cases than A? 

Ans. 

 

 

Q.31. Often it is taken that a truthful person commands, more respect in the 

society. A man is known to speak the truth 4 out of 5 times. He throws a die and 

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

Ans. 
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Q.32. In shop A, 30 tin pure ghee and 40 tin adulterated ghee are kept for sale 

while in shop B, 50 tin pure ghee and 60 tin adulterated ghee are there. One tin of 

ghee is purchased from one of the shops randomly and it is found to be 

adulterated. Find the probability that it is purchased from shop B. 

Ans. 
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Q.33. The probabilities of two students A and B coming to the school in time are 
𝟑

𝟕
 and 

𝟓

𝟕
  respectively. Assuming that the events, ‘A coming in time’ and ‘B coming 

in time’ are independent, find the probability of only one of them coming to the 

school in time. 

Ans. 
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Q.34. In a hockey match, both teams A and B scored same number of goals up to 

the end of the game, so to decide the winner, the referee asked both the captains 

to throw a die alternately and decided that the team, whose captain gets a six 

first, will be declared the winner. If the captain of team A was asked to start, find 

their respective probabilities of winning the match and state whether the decision 

of the referee was fair or not. 

Ans. 
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Long Answer Questions-I (OIQ) 
 

[4 Marks] 

Q.1. A problem in mathematics is given to 3 students whose chances of solving it 

are 
1

2
,
1

3
,
1

4
 . What is the probability that the (i) problem is solved? (ii) exactly one of 

them will solve it? 

Ans. 
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Q.2. If two dice are rolled 12 times, obtain the mean and variance of the 

distribution of success, if getting a total greater than 4 is considered a success. 

Ans. 

 

Q.3. Six coins are tossed simultaneously. Find the probability of getting 

i. 3 heads 
ii. no heads 
iii. at least one head. 

Ans. 
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Q.4. The probability that a student entering a university will graduate is 0.4. Find 
out the probability that out of 3 students of the university: 

i. none will graduate 
ii. only one will graduate 
iii. all will graduate. 

Ans. 
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Q.5. A student is given a test with 8 items of true-false type. If he gets 6 or more 

items correct, he is declared pass. Given that he guesses the answer to each 

item, compute the probability that he will pass in the test. 

Ans. 

 

Q.6. If each element of a second order determinant is either 0 or 1, what is the 

probability that the value of determinant is positive? (Assume that the individual 

entries of the determinant are chosen independently, each value assumed with 

probability 
𝟏

𝟐
. 

Ans. 
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Q.7. Let d1, d2, d3 be three mutually exclusive diseases. Let  S = {S1, S2, .....S6} be 

the set of observable symptoms of these diseases. For example, S1 is the 

shortness of breath, S2 is the loss of weight,  S3 is fatigue, etc. Suppose a random 

sample of 10000 patients contains 3200 patients with disease d1, 3500 with 

disease d2 and 3300 with disease d3. Also, 3100 patients with disease d1  3300 

with disease d2  and 3000 with disease d3 show the symptoms S. Knowing that 

the patient has symptoms S, the doctor wishes to determine the patient’s illness. 

On the basis of this information, what should the doctor conclude? 

Ans. 
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Q.8. 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 (i) At least two hours? (ii) Exactly two 

hours? (iii) At most two hours? 

Ans. 

The probability distribution of X is: 

X 0 1 2 3 4 

P(X) 0.1 k 2k 2k k 
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Long Answer Questions-II (PYQ) 
 

[6 Marks] 

Q.1. A card from a pack of 52 playing cards is lost. From the remaining cards of 

the pack three cards are drawn at random (without replacement) and are found to 

be all spades. Find the probability of the lost card being a spade. 

Ans. 

 

 

Q.2. Bag I contains 3 red and 4 black balls and bag II contains 4 red and 5 black 

balls. Two balls are transferred at random 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 balls were both black. 

Ans. 
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Let  E1, E2, E3 and A be events such that 

E1 = Both transferred balls from bag I to bag II are red. 

E2 =  Both transferred balls from bag I to bag II are black. 

E3 = Out of two transferred balls one is red and other is black. 

A =  Drawing a red ball from bag II. 

 

Q.3. Three bags contain balls as shown in the table below : 

Bag Number of white balls Number of black balls Number of red balls 

I 1 2 3 

II 2 1 1 

III 4 3 2 

 

A bag is chosen at random and two balls are drawn from it. They happen to be 

white and red. What is the probability that they come from the III bag? 

Ans. 

The distribution of balls in the three bags as per the question is shown below. 

Bag Number of white balls Number of black balls Number of red balls Total balls 
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I 1 2 3 6 

II 2 1 1 4 

III 4 3 2 9 

 

 

Q.4. There are three coins. One is two headed coin (having head on both faces), 

another is a biased coin that comes up head 75% of the times 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? 

Ans. 

Let E1, E2, E3  and A be event defined as: 

E1= Selection of a two headed coin 

E2 = Selection of a biased coin. 

E3 = Selection of an unbiased coin 

A = Coin shows head after tossing. 
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Q.5. Coloured balls are distributed in three bags as shown in the following table: 

Bag Colour of the ball 

Black White Red 

I 1 2 3 

II 2 4 1 

III 4 5 3 

 

A bag is selected at random and then two balls are randomly drawn from the 
selected bag. They happen to be black and red. What is the probability that they 
came from bag I ? 

Ans. Given distribution of the balls is shown in the table 

Bag Colour of the ball 

Black White Red 

I 1 2 3 

II 2 4 1 

III 4 5 3 
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Q.6. From a lot of 15 bulbs which include 5 defectives, a sample of 4 bulbs is 

drawn one by one with replacement. Find the probability distribution of number of 

defective bulbs. Hence, find the mean of the distribution. 

Ans. Let the number of defective bulbs be represented by a random variable X. 

X may have values 0, 1, 2, 3, 4. 

If p is the probability of getting defective bulb in a single draw then 

𝒑 =
𝟓

𝟏𝟓
=
𝟏

𝟑
 

∴ 𝑞 = Probability of getting non-defective bulb = 1 −
1

3
=

2

3
 

Since, each trial in this problem is Bernaulli trials, therefore we can apply binomial 

distribution as 
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Now, probability distribution table is 

X 0 1 2 3 4 

P(X) 
16

81
  

32

81
  

24

81
  

8

81
  

1

81
 

 

 

Q.7. From a lot of 10 bulbs, which includes 3 defectives, a sample of 2 bulbs is 

drawn at random. Find the probability distribution of the number of defective 

bulbs. 

Ans. 

There are 3 defective bulbs & 7 non-defective bulbs. 

Let X denote the random variable of “the number of defective bulbs” which can take 
values 0, 1, 2 

Since bulbs are replaced 
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The tabular form representation is 

X 0 1 2 

P(X) 7/15 7/15 1/15 

 

Q.8. There are two bags, bag I and bag II. bag I contains 4 white and 3 red balls 

while another bag II contains 3 white and 7 red balls. One ball is drawn at random 

from one of the bags and it is found to be white. Find the probability that it was 

drawn from Bag I. 

Ans. 

 

Q.9. A bag contains 4 balls. Two balls are drawn at random and are found to be 

white. What is the probability that all balls are white? 

Ans. 
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Q.10. An urn contains 4 white and 3 red balls. Let X be the number of red balls in 

a random draw of three balls. Find the mean and variance of X. 

Ans. 

 

For calculation of Mean & Variance 

X P(X) XP(X) X2P(X) 

0 4/35 0 0 
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1 18/35 18/35 18/35 

2 12/35 24/35 48/35 

3 1/35 3/35 9/35 

Total 1 9/7 15/7 

 

 

Q.11. A man is known to speak the truth 3 out of 5 times. He throws a die and 

reports that it is a number greater than 4. Find the probability that it is actually a 

number greater than 4. 

Ans. 

 

Q.12. In a certain college, 4% of boys and 1% of girls are taller than 1.75 metres. 

Furthermore, 60% of the students in the college are girls. A student is selected at 

random from the college and is found to be taller than 1.75 metres. Find the 

probability that the selected student is a girl. 

Ans. 
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Q.13. 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 

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? 

Ans. 

Let  E1, E2 and A be event such that  

E1 = Production of items by machine A 

E2 = Production of items by machine B 

  A = Selection of defective items. 
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Q.14. Two groups are competing for the position on the Board of Directors of a 

corporation. The probabilities that the first and the second group will win are 0. 6 

and 0 .4 respectively. Further, if the first 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 was introduced by 

the second group. 

Ans. 
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Long Answer Questions-II (OIQ) 
 

[6 Marks] 

Q.1. A bag I contains 5 red and 4 white balls and a Bag II contains 3 red and 3 

white balls. Two balls are transferred from the Bag I to the Bag II and then one 

ball is drawn from the Bag II. If the ball drawn from the Bag II is red, then find the 

probability that one red and one white ball are transferred from the Bag I to the 

Bag II. 

Ans. 

 

Let E1, E2, E3  and A be event such that 

E1 =  Both transferred balls from bag I to bag II are red. 

E2 = Both transferred balls from bag I to bag II are white. 

E3 =  Out of two transferred balls one in red and other is white. 

A = Drawing a red ball from bag II 
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Q.2. In a village there are three mohallas A, B and C. In A, 60% persons believe in 

honesty, while in B, 70% and in C, 80%. A person is selected at random from 

village and found, he is honest. Find the probability that he belongs to mohalla B. 

Ans. 

Let the event be defined as 

E1 = Selection of mohalla A 

E2 = Selection of mohalla B 

E3 = Selection of mohalla C 

A = Selection of honest person 
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Q.3. A person wants to construct a hospital in a village for welfare. The 

probabilities are 0.40 that some bad elements oppose this work, 0.80 that the 

hospital will be completed if there is not any oppose of any bad elements and 

0.30 that the hospital will be completed if bad elements oppose. Determine the 

probability that the construction of hospital will be completed. 

Ans. 

Let the event be defined as 

A = Construction of hospital will be completed 

E1 = There will be oppose of bad elements 

E2 = There will be no oppose of any bad element 
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Q.4. In answering a question on a MCQ test with 4 choices per question, a student 

knows the answer, guesses or copies the answer. Let 
𝟏

𝟐
 be the probability that he 

knows the answer, 
𝟏

𝟒
 be the probability that he guesses and 

𝟏

𝟒
 that he copies it. 

Assuming that a student, who copies the answer, will be correct has the 

probability 
𝟑

𝟒
, what is the probability that the student knows the answer, given that 

he answered it correctly? 

Ans. 

 

Downloaded from https://www.ncertbooksolutions.com/

Downloaded from https://www.ncertbooksolutions.com/


	Xam Idea Maths Solutions Class 12 Chapter 1 Very Short Answer Questions
	Xam Idea Maths Solutions Class 12 Chapter 2 Short Answer Questions
	Xam Idea Maths Solutions Class 12 Chapter 3 Long Answer Questions I
	Xam Idea Maths Solutions Class 12 Chapter 4 Long Answer Questions Ii



