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. Choose the correct option:
(i) Which one is subsetof N? (a)Z (b)Q (c)E (d)P

Reasoning: N is the set of Natural numbers {1, 2, 3...}. Z (Integers) and Q (Rational
numbers) contain negatives/fractions. E (Even numbers) usually includes negative evens

and zero. P (Prime numbers) {2, 3, 5...} is entirely contained within N.

(ii) Tabular form of A= {x|x € Z Ax> =25} is @) {1,5} (b){-5,5} (c){1,5,25}
(d) {=55§

Reasoning: The square root of 25 is both +5 and -5, and both are integers (Z).
(iii) For two sets Aand B, if O(A) = O(B) then @)ASB (b)B=A (c)A~B (d)ACB

Reasoning: If the Order (number of elements) is the same, the sets are called Equivalent
sets (denoted by ~).

(iv) {xIx EN Ax<1}is (a) Singleton  (b) Infinite set  (c) Empty set  (d) Super
set

Reasoning: Natural numbers (N) start from 1. There is no natural number less than 1.

(v) IFA={1,2,3,4} and B = {2,4,6} then AAB = J@){1,2} () {6} (c){l,3}
(d) {1,3,6}

Reasoning: Symmetric difference (A) implies elements present in A or B but not in both.
Remove common elements {2,4}. Remaining are {1,3,6}.

(vi) Which operation is not commutative (a) Symmetric difference  (b) Union  (c) Difference
(d) Intersection

Reasoning: 4 — B is not equal to B — A4.
(vii) {xIx € PVx € O} = .(@aPNQ @®G)PUQ ()P-Q @WPAQ

Reasoning: The symbol V means "OR", which corresponds to Union (U).

’

(viii) {xlx EUAx @ AN B} = .@ANB (®AUB) ©(ANB) (d)A$$ N
B$'$

Reasoning: The set of elements in Universal set but NOT in the intersection is the
Complement of the intersection.

(ix) For any two non-empty sets Aand B, ifAUB =Uand AN B =@ then Aand B are . (a)
Cells (b) Overlapping sets  (c) Equal sets  (d) None

Reasoning: Sets that partition the Universal set (completely fill it with no overlap) are often
called Cells or Partitions.
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X(A@)=____ _.@@@) ®A (A (B

Reasoning: Complement of complement cancels out. ((4)) = A. So one more
complement makes it A .

(xi) fA2BthenAUB = (@A ®B (@©O® @U
Reasoning: If A contains B (Super set), combining them adds nothing new to A. The result
is just A.
(xii) In Venn diagram, is used to represent universal set. (a) rectangle  (b) circle ~ (c)

oval  (d) all of these

(xiii) If (x, 6) = (2, y - 6) then x +y = (@)8 ()10 (c)12 (d) 14
Reasoning: x =2.6=y—6 =y =12.Sum: 2+ 12 = 14.

(xiv) If O(A x B) = 100 and O(B) = 5 then O(A) = (@10 ~(b)15 ~ (c)20  (d)25
Reasoning: O(4 x B) = O(A) X O(B) = 100 = O(4) x5 = 0O(4) = 20.

(xv) A function is called surjective if range co-domain(a)2 (b)c (c)= (d)F

Reasoning: Surjective is another name for an Onto function, where Range equals Co-
domain.

(xvi) A function is called into if range co-domain(a)=2 (b)c (c)=  (d)none of
these

Reasoning: For an Into function, the Range must be a proper subset (C) of the Co-domain.

(xvii) Given that A= {0, 1,2} and B = {3, 4} then decide which of the followings is a function f: A— B
t?h(a) 10,3),(1,4)}  (b) {(0,3),(1,4),(2,3),(2,4)}  (¢){(0,3),(1,4),(2,4)}  (d) none of
ese

Reasoning: (a) is missing element 2. (b) maps element 2 to two places. (c) maps every
element of A exactly once.

(xviii) Which one is always bijective (a) Onto function  (b) One-one function  (c) Into function
(d) One-one correspondence

Reasoning: "One-one correspondence” is the definition of Bijective (both one-one and
onto).

(xix) If f : N — R then which one is not possible (a) f(5)=6  (b)f(7)=8 (c)f(—2)=6 (d)f(9)
=0

Reasoning: The domain is N (Natural numbers: 1, 2, 3...). -2 is not a natural number, so it
cannot be an input.

(xx) Which one of the followings is a commutative set operation? (a) Difference  (b) Union  (c)
Cartesian product  (d) None



Reasoning: AUB =B U A.

Subjective Questions Solutions

2. Set Operations
Given: 4 = {1,2,5} B={2,4,6} U = {1,2,3,4,5,6}

(a) 4 U B (Union) Combine all elements from A and B (do not repeat). A U B = {1,2,5} U
{2,4,6} = {1,2,4,5,6}

(b) A N B (Intersection) Find common elements between AandB. 4 N B = {1,2,5} N {2,4,6} =
{2}

(c) AAB (Symmetric Difference) Elements in A or B, but not in both. Formula: (4 U B) — (4 N B).
Uncommon elements: 1, 5 (from A) and 4, 6 (from B). AAB = {1,4,5, 6}

(d) 4 — B (Difference) Elements that are in A but NOT in B. Start with A: {1,2,5}. Remove any that
are in B (remove 2). A — B = {1, 5}

(e) A" (Complement of A) Elements in U thatare notin A. U —A4. U = {1,2,3,4,5,6} 4= {1,2,5}
Remove 1,2, 5fromU. 4 = {3,4,6}

(f) B’ (Complement of B) Elements in U thatarenotinB. U —B. U = {1,2,3,4,5,6} B = {2,4,6}
Remove 2, 4, 6 fromU. B = {1,3,5}

3. Verify De Morgan's Laws

Using sets from Q2: 4 = {1,2,5},B = {2,4,6},U = {1,2,3,4,5,6}.Weneed 4 = {3,4,6} and
B = {1,3,5} (calculated above).
Law1: (AUB) =4 NB
e LHS:(AUB)AUB={1,2,4,5,61 (AUB) =U—{1,2,4,5,6} = {3}
« RH.S:4 NB {3,4,6} N {1,3,5 ={3}
e Result: L.H.S = R.H.S (Verified)
Law2: (ANB) =4 UB
e« LHS:(ANB)ANB={2'(ANB)=U-{2}=1{1,3,4,5,6}
« RHS:4 UB {3,4,6}U{1,3,5} ={1,3,4,5,6}
e Result: L. H.S = R.H.S (Verified)



4. Verify Commutative Properties
Given: A = {a,b,d}, B = {a,d, e}

Property 1: Union (4 U B = B U A)
e AUB=1{a,b,d} VU {a,d e} ={a,b,d e}
e BUA=1{a,d,e}VU{ab,d} ={a,b,d e}
o Verified.

Property 2: Intersection (4 N B = B N A)
e ANB={ab,d}N{a,de}=1{a,d}
e BNA={a,d, e} N{ab,d}={ad}
o Verified.

5. Venn Diagram Representation

Given: P = {1,3,5}, O = {1,3,7} Common elements: {1,3} (Overlap). P only: {5}. Qonly: {7}.
e (a) P U Q: Shade the entire circle P and entire circle Q. (Contains 1, 3, 5, 7).
e (b) P N Q: Shade only the overlapping region in the middle. (Contains 1, 3).
e (c) PAQ: Shade the "P only" part and "Q only" part. Leave the overlap blank. (Contains 5, 7).
e (d) P — Q: Shade only the "P only" part (left crescent). (Contains 5).

6. Relations
Given: A = {a,c}, B = {b,d}
(a) Two relations in A (Subsets of 4 X A) A X A = {(a, a), (a,c),(c,a),(c,c)}

e Relation1: R; = {(a,a)}
e Relation 2: Ry = {(a,c),(c,a)}

(b) Three relations in B (Subsets of B x B) B x B = {(b, D), (b, d),(d, D), (d,d)}
e Relation 1: Ry = {(b,d)}
e Relation 2: Ry = {(d,d)}
e Relation 3: Ry = {(b,b),(d, b)}

(c) Three relations in A X B A x B = {(a,b),(a,d),(c,b),(c,d)}
e Relation 1: R} = {(a,b)}



s Relation 2: R, = {(a,d), (c,d)}
e Relation 3: R; = {(a, b), (¢, b), (c,d)}

(d) Two relationsin 4 U B AU B = {a,c, b,d}. The product is huge (16 pairs). We can pick any
subsets.

e Relation 1: R} = {(a, b), (c,d)}
e Relation 2: R, = {(b, b),(d,d),(a,a)}

7. Functions

Given: 4 = {1,2,5}, B = {6, 8}

(a) Onto Function (Surjective) Every element in B (6 and 8) must be used as an image. All elements
of A must be used.

e Function: f = {(1,6),(2,8),(5,6)}
e Check: Domainis {1,2,5} (Correct). Range is {6, 8} which equals B. (Onto).

(b) Into Function The range must be a subset of B, meaning at least one element in B is NOT used.
e Function: g = {(1,6),(2,6),(5,6)}

o Check: Domainis {1,2,5} (Correct). Range is {6} which is a proper subset of B (8 is not used).
(Into).
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