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Instructions :

1. The Question Paper is divided in five Units. Each unit carries an internal

choice.

2. Attempt one question from each Unit. Thus attempt five questions in all.

3. All questions carry equal marks.

4. Assume suitable data wherever necessary.

5. English version should be deemed to be correct in case of any anomaly in

translation.

6. Candidate should write his/her Roll Number at the prescribed space on the

question paper.
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I (Unit I)

(a) (p � q) � (~p � q)

Prove that (p � q) � (~p � q) is a tautology.

(b)

Show that :

p � (q � r) � (p � q) � (p � r).

(Or)

(a)  P � , Q � , R �

(i) (P � Q) � (P � R)

(ii) P � (Q � R).

If P � Sunita is kind, Q � Sunita is beautiful, R � People like her,

then translate the following symbolic statements into language :

(i) (P � Q) � (P � R)

(ii) P � (Q � R).

Test the logical equivalence of these statements.

(b)

Prepare truth table for the following statements :

(i) [p � (p � q)] � ~q

(ii) [p � (~p)].
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II (Unit II)

(a)

Prove that :

~(� x � X) P(x) � (	 x � X) [~P(x)].

(b)

Show that :

(x) (P(x) � Q(x)) � (x) (Q(x) � R(x)) � (x) (P(x) � R(x)).

(Or)

(a)

In Boolean algebra, prove that :

(i) a + a = a

(ii) a · a = a.

(b)

(i)

(ii)

(iii)

Write the following in symbols :

(i) There exists a man.

(ii) Some men are clever.

(iii) Some real numbers are rational.
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III (Unit III)

(a) 1,000 750 400 

In a group of 1,000 people, there are 750 who can speak Hindi and

400 who can speak Bengali. How many can speak Bengali only ? How

many can speak both ?

(b) R 

R = {(a, b) : 2 divides (a – b)}.

R

Let R be a binary relation on the set of non-negative integers such

that :

R = {(a, b) : 2 divides (a – b)}.

Is R an equivalence relation ?

(Or)

(a)  X = {x : x � R  –
/2 � x � 
/2}  Y = {y : y � R 

–1 � y � 1} f : X � Y f(x) = sin x

Let X = {x : x � R and –
/2 � x � 
/2} and Y = {y : y � R and

–1 � y � 1}. Show that the mapping f : X � Y defined by f(x) = sin x

is a bijective mapping.
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(b)  (L, �, �) 

(i) a � b � a

(ii) a � b a � c � a > b � c

a, b, c � L

For any lattice (L, �, �) prove that :

(i) a � b � a

(ii) a � b and a � c � a > b � c

where a, b, c � L.

IV (Unit IV)

(a) a b  G (ab)2 = a2b2

G 

Show that if a and b are arbitrary elements of a group G, then

(ab)2 = a2b2 if G is an abelian.

(b) G H1  H2  G 

Prove that the union of two subgroups H1 and H2 of a group G will

also be a subgroup of G if and only if one is a subset of other.
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(Or)

(a)  R a2 = a, � a � R, 

(i) a + a = 0, � a � R

(ii) a + b = 0 � a = b a, b � R

(iii) R commutative 

If R is a ring such that a2 = a, � a � R, show that :

(i) a + a = 0, � a � R

(ii) a + b = 0 � a = b a, b � R

(iii) R is a commutative ring.

(b)  G G

f : G � G f(x) = 2x, � x � G 

isomorphism 

Let G be the additive group of integers and G be the additive group

of even integer with zero, then the mapping f : G � G defined by

f(x) = 2x, � x � G is an isomorphism.

V (Unit V)

(a) W = {(p, q, 0) : p, q � F}, V3(F) 

Show that the set W = {(p, q, 0) : p, q � F} is a subspace of

V3(F).
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(b) f : V2(R) � V3(R), f(a, b) = (a, b, 0) 

kernel 

Prove that the function f  : V2(R) � V3(R), defined by

f(a, b) = (a, b, 0) is a linear transformation. Find the kernel.

(Or)

(a) W1  W2 V(F) 

W
1

� W
2

 V(F) 

Prove that if W1 and W2 are subspaces of a vector space V(F), then

W1 � W2 is also a subspace of V(F).

(b) (1, 2, 1), (2, 1, 0)  (1, –1, 2), R3

Show that the vectors (1, 2, 1), (2, 1, 0) and (1, –1, 2) form a basis

of R3.


