
Hi everyone,

The real learning in mathematics happens when you actively engage with a problem, explore different
methods, and work through challenges. Therefore, we strongly encourage you to use this solution
key responsibly.

Please attempt all the problems on your own first, giving them your best and most honest effort.
These solutions are to help you get unstuck on a problem after you have already tried your best.

Your effort and dedication are the true keys to success.

Sets • Assignment 01 • Solutions

Topic: Representation & Types of Sets

Sub: Mathematics 11th • JEE Chetan Sir

1. [Well-defined sets] Which of the following are well-defined sets? Justify. (i) the vowels in the English alphabet
(ii) a collection of books (iii) the rivers of India (iv) the ten most talented writers of India (v) the collection of
all even integers (vi) the difficult chapters in Mathematics. [NCERT]

Solution: A collection is a set only when membership is decided by a clear, objective rule with no room for
opinion.

(i) Well-defined — the vowels are exactly a, e, i, o, u. ✓

(ii) Not a set — “books” is not specified; which books? ✗

(iii) Well-defined — the rivers of India form a definite list. ✓

(iv) Not a set — “most talented” is a matter of opinion. ✗

(v) Well-defined — divisibility by 2 is an objective test. ✓

(vi) Not a set — “difficult” varies from person to person. ✗

Answer: The well-defined sets are (i), (iii) and (v).

2. [Well-defined sets] Which of the following are sets? (i) novels written by Munshi Premchand (ii) the most
dangerous animals of the world (iii) all the questions in this chapter (iv) all boys in your class. [NCERT]

Solution: Apply the same test — is membership objective?

(i) A set — Premchand’s novels form a fixed list. ✓

(ii) Not a set — “most dangerous” is subjective. ✗

(iii) A set — the questions in the chapter are definite. ✓

(iv) A set — the boys in your class are clearly identified. ✓

Answer: The sets are (i), (iii) and (iv).

3. [Roster form] Write the solution set of x2 + x− 2 = 0 in roster form. [NCERT]

Solution: Factorise and solve, then list the roots.

x2 + x− 2 = 0

(x+ 2)(x− 1) = 0

x = −2 or x = 1.

Answer: Solution set = {−2, 1}.
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4. [Roster form] Write {x : x is a positive integer and x2 < 40} in roster form. [NCERT]

Solution: We need positive integers whose square is below 40.

12 = 1, 22 = 4, 32 = 9, 42 = 16, 52 = 25, 62 = 36 (< 40),

72 = 49 (> 40).

So x can be 1, 2, 3, 4, 5, 6.

Answer: {1, 2, 3, 4, 5, 6}.

5. [Roster form] Write
{
x : x is an integer and − 1

2 < x < 9
2

}
in roster form. [NCERT]

Solution: We list the integers strictly between −0.5 and 4.5:

− 1
2 < x < 9

2 =⇒ x ∈ {0, 1, 2, 3, 4}.

−1 0 1 2 3 4 5

Answer: {0, 1, 2, 3, 4}.

6. [Roster form] Write the set of all two-digit natural numbers whose digits add up to 8. [NCERT]

Solution: Let the number be ab with a+ b = 8, where a ∈ {1, . . . , 9} (tens digit, non-zero) and b ∈ {0, . . . , 9}.

a = 1, b = 7 → 17 a = 2, b = 6 → 26 a = 3, b = 5 → 35

a = 4, b = 4 → 44 a = 5, b = 3 → 53 a = 6, b = 2 → 62

a = 7, b = 1 → 71 a = 8, b = 0 → 80.

Answer: {17, 26, 35, 44, 53, 62, 71, 80}.

7. [Roster form] Write {x : x2 = x, x ∈ N} in roster form. [NCERT]

Solution:

x2 = x

x2 − x = 0

x(x− 1) = 0 =⇒ x = 0 or x = 1.

Since 0 /∈ N, only x = 1 is admissible.

Answer: {1}.

8. [Roster form] Write the set of all distinct letters of the word MATHEMATICS.

Solution: List the letters, keeping each one only once (in a set, repetition is ignored):

MATHEMAT ICS −→ {M,A, T,H,E, I, C, S}.

Answer: {M,A, T,H,E, I, C, S} (8 distinct letters).

9. [Roster form] Write

{
x :

x− 1

x+ 3
= 4, x ∈ R

}
in roster form. [NCERT]
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Solution: Solve the equation (with x ̸= −3):

x− 1

x+ 3
= 4

x− 1 = 4(x+ 3)

x− 1 = 4x+ 12

−13 = 3x

x = − 13
3 .

This is allowed since − 13
3 ̸= −3.

Answer:

{
−13

3

}
.

10. [Set-builder form] Express {1, 4, 9, 16, 25, . . .} in set-builder form. [NCERT]

Solution: Each term is a perfect square: 1 = 12, 4 = 22, 9 = 32, . . .

Answer: {x : x = n2, n ∈ N}.

11. [Set-builder form] Express

{
1

2
,
2

3
,
3

4
,
4

5
,
5

6
,
6

7

}
in set-builder form. [NCERT]

Solution: The n-th term has numerator n and denominator n+ 1, for n = 1, 2, . . . , 6.

Answer:

{
x : x =

n

n+ 1
, n ∈ N, 1 ≤ n ≤ 6

}
.

12. [Set-builder form] Express {2, 4, 8, 16, 32} in set-builder form. [NCERT]

Solution: 2 = 21, 4 = 22, 8 = 23, 16 = 24, 32 = 25 — powers of 2.

Answer: {x : x = 2n, n ∈ N, 1 ≤ n ≤ 5}.

13. [Set-builder form] Express {3, 6, 9, 12} in set-builder form. [NCERT]

Solution: Each term is a multiple of 3: 3 · 1, 3 · 2, 3 · 3, 3 · 4.
Answer: {x : x = 3n, n ∈ N, 1 ≤ n ≤ 4}.

14. [Set-builder form] Express {5, 25, 125, 625} in set-builder form.

Solution: 5 = 51, 25 = 52, 125 = 53, 625 = 54 — powers of 5.

Answer: {x : x = 5n, n ∈ N, 1 ≤ n ≤ 4}.

15. [Empty / finite / infinite] Which of A = {x ∈ R : x2 + 1 = 0}, B = {x ∈ R : x2 − 16 = 0}, C = {x ∈ R : x2 =
x+ 2} are empty sets? [NCERT]

Solution: Solve each over R.

A : x2 + 1 = 0 ⇒ x2 = −1 no real root ⇒ A = ∅.

B : x2 − 16 = 0 ⇒ x = ±4 B = {−4, 4} ≠ ∅.
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C : x2 − x− 2 = 0 ⇒ (x− 2)(x+ 1) = 0 C = {2,−1} ≠ ∅.

Answer: Only A is the empty set.

16. [Classify] Classify {x : x4 − x3 − x2 = 0, x ∈ N} as null, singleton, finite or infinite. [NCERT]

Solution: Factorise the polynomial.

x4 − x3 − x2 = 0

x2
(
x2 − x− 1

)
= 0

x = 0 or x =
1±

√
5

2
.

The roots are 0 and
1±

√
5

2
≈ 1.618, −0.618 — none is a natural number (0 /∈ N).

Answer: The set is the null set ∅.

17. [Finite / infinite] State which are finite and which are infinite: (i) the set of days of the week; (ii) the solutions
of x2 − 16 = 0; (iii) the set of points on a line. [NCERT]

Solution:

(i) 7 days — finite.

(ii) x = ±4, i.e. {−4, 4} — finite.

(iii) A line has unlimited points — infinite.

Answer: finite, finite, infinite.

18. [Finite / infinite] Which is infinite? (i) {x ∈ N : (x − 1)(x − 2) = 0} (ii) {x ∈ N : x is prime} (iii)
{x ∈ N : x2 = 4}. [NCERT]

Solution:

(i) {1, 2} — finite.

(ii) primes 2, 3, 5, 7, 11, . . . never end — infinite.

(iii) x2 = 4, x ∈ N ⇒ {2} — finite.

Answer: Only (ii) is infinite.

19. [True / false] True or false: the set of animals living on the Earth is finite; the set of circles passing through
the origin is infinite. [NCERT]

Solution: The number of animals on Earth, though huge, is a definite (countable) number — finite, so the
first statement is true. Through the origin one can draw circles of every radius and centre — endlessly many
— so the set of such circles is infinite, and the second statement is also true.

Answer: Both statements are true.

20. [Equal sets] Are {x : x is a letter of “FOLLOW”} and {y : y is a letter of “WOLF”} equal? [NCERT]
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Solution: List the distinct letters of each word (ignore repeats and order).

FOLLOW → {F,O,L,W}
WOLF → {W,O,L, F}.

Both contain exactly the same elements.

Answer: Yes, the sets are equal; each is {F,O,L,W}.

21. [Equal sets] Identify the pair of equal sets among A = {0}, B = {x : x > 15 and x < 5}, C = {x : x − 5 = 0},
D = {x : x2 = 25}, E = {x : x is a positive integral root of x2 − 2x− 15 = 0}. [NCERT]

Solution: Evaluate each set.

A = {0}, B = ∅ (no x is both > 15 and < 5),

C = {5}, D = {x : x2 = 25} = {−5, 5}.

For E: x2 − 2x− 15 = 0 ⇒ (x− 5)(x+ 3) = 0 ⇒ x = 5, −3; the positive integral root is 5, so E = {5}.
Answer: C = E = {5} is the only pair of equal sets.

22. [Equal & equivalent] From A = {0, a}, B = {1, 2, 3, 4}, C = {4, 8, 12}, D = {3, 1, 2, 4}, E = {1, 0}, F =
{8, 4, 12}, G = {1, 5, 7, 11}, H = {a, b}, list (i) all pairs of equal sets, (ii) all groups of equivalent sets.

Solution: Equal = exactly the same elements; equivalent = the same number of elements.
(i) Equal sets: B = {1, 2, 3, 4} and D = {3, 1, 2, 4} have identical elements, so B = D. Also C = {4, 8, 12}
and F = {8, 4, 12} give C = F .
(ii) Equivalent sets (group by size):

2 elements: A, E, H (n = 2 )

3 elements: C, F (n = 3 )

4 elements: B, D, G (n = 4 )

B

1 2 3 4

D

3 1 2 4=

equal

(same elements)

A H

↔

equivalent

(same count)

Answer: (i) B = D and C = F . (ii) Equivalent groups: {A,E,H}, {C,F}, {B,D,G}.

23. [Equal sets] Are A = {1, 3, 5} and B = {x : x is an odd natural number < 6} equal? [NCERT]

Solution: The odd natural numbers less than 6 are 1, 3, 5, so B = {1, 3, 5} = A.

Answer: Yes, A = B.

24. [MCQ] Which of the following is a singleton set?

(A) {x : |x| = 5, x ∈ Z} (B) {x : x2 = 4, x ∈ Z}
(C) {x : x2 + x− 2 = 0, x ∈ N} (D) {x : x2 = 9, x ∈ Z}

Correct Answer: (C)

Solution: Count the elements of each.

(A) |x| = 5 ⇒ {−5, 5} (2 elements)
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(B) x2 = 4 ⇒ {−2, 2} (2 elements)

(C) x2 + x− 2 = 0 ⇒ (x+ 2)(x− 1) = 0 ⇒ x = −2, 1; x ∈ N ⇒ {1} (1 element)

(D) x2 = 9 ⇒ {−3, 3} (2 elements)

Only (C) has exactly one element.

Answer: (C).

25. [MCQ] Which of the following is a null set?

(A) {0} (B) {∅}
(C) {x : x2 + 1 = 0, x ∈ R} (D) {x : x > 1}

Correct Answer: (C)

Solution: {0} contains the element 0, and {∅} contains the element ∅ — both are non-empty. The equation
x2 + 1 = 0 has no real solution, so (C) = ∅. Set (D) is infinite.

Answer: (C).

26. [MCQ] Which of the following sets is infinite?

(A) the set of months of a year (B) {x ∈ N : x < 100}
(C) the set of prime numbers less than 99 (D) {x ∈ R : 0 < x < 1}

Correct Answer: (D)

Solution: (A) has 12 elements, (B) has 99, (C) is a finite list of primes. But between 0 and 1 there are
uncountably many real numbers, so (D) is infinite.

Answer: (D).
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