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1
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Instructions : (1) All questions are compulsory.
(2) Write answer of each question in your main answer
sheet.
1 (a) Answer the following questions briefly : 4

(1) Define Open Cover.
(2) Define: Countable set.

(3) Determine whether the subset {1, 2, 3} of metric space
R is compact or not.

(4) Define Connected set.
(b) Attempt any one out of two : 2
(1) Show that subset R — {1} is not connected.
(2) State and prove Heine-Borel theorem.
(c) Attempt any one out of two : 3
(1) If A and B are compact subset of metric space X, then
show that AU B is also compact.

(2) If F is a closed subset of metric pace X and K is a
compact subset of X. Then prove that F' N K is also
compact.

(d) Attempt any one out of two : 5

(1) Prove that continuous image of a connected set is
connected in metric space.

(2) Prove that every open interval of metric space R is an
open set.

HA-003-1016002 | 1 [ Contd...



2 (a) Answer the following questions briefly : 4
(1) Define Laplace Transform.

(2) Find L' [1] .

S

(3) Find L(sinhr).

_1
(4) Show that L[z‘ A] :\/E, where s >0.
K

(b) Attempt any one out of two : 2

(25+6)
1) Find L .
) n ks2+4J

(2) Find L(e—Z’ sin 51).

(c) Attempt any one out of two : 3

_1( N
(1) Prove that L L

)
2J =e “(1-at).

(s+a)

2) If L { f (t)} = f(s) then prove that

at Il =(s—a
Lie f(bt)}:gf[ ; j
(d) Attempt any one out of two : 5
() If f(t)=1.0<r<4
=35,t>4 then find L{f(z‘)}.

( 1 | 1
(2) Prove that LI{ 2J = >3 (sin at — at cos at).
2) a

s2+a

3 (a) Answer the following questions briefly : 4
(1) Find L(ref).
(2) Write convolution theorem.
(3) Find L(rsinz).

(4) Find L[%nt] .
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(b) Attempt any one out of two : 2
(1) If L{f(t)} = f(s) then prove L{@} = J:Of(s)

s2—4s—5

(s2—4s+13)2.

(2) Prove that L{l‘€2t - COS 2t} =

(c) Attempt any one out of two : 3
—at _ _—bt
(1) Prove that L{ee} = log(“_a] .
t s+b
G,
(2) Prove that L L J—e -1.
s(s - 1)
(d) Attempt any one out of two : 5
2 2
(1) Prove that L S—az =tcosat .
()

(2) Using convolution theorem, prove

Lt + :l(l—cos2t).
S(S +4) 4
4 (a) Answer the following questions briefly : 4

(1) Define Homomorphism.
(2) Define Commutative Ring.
(3) Define Field.
(4) Define Division Ring.
(b) Attempt any one out of two : 2

(1) Let¢ :(G, *) —> (G', A) is Homomorphism. If H'< G'
then prove ¢_1 (H) <G.
2) If ¢ :(G, *) - (G', A) is a Homomorphism. Then

(I)(e)ze' where e and e' are identity elements of

G and G' respectively.
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(c) Attempt any one out of two : 3
(1) Let/be an Ideal of a ring R with unity then prove that
I=Rif lel.

(2) Prove that a field has no proper ideal.
(d) Attempt any one out of two : 5

(1) Prove that a commutative ring with unity is a field if
it has no proper ideal.

(2) Show that R:{a+b\/§/a,bez}¢0 is a ring with

respect to usual addition and multiplication.

5 (a) Answer the following questions briefly : 4
(1) Define Monic Polynomial.
(2) Ifpolynomial f = (O, 2,3,5,0,0,..... ) then find degree

of f.
(3) Define Quadratic polynomial.
(4) Define Constant polynomial.
(b) Attempt any one out of two : 2

(1) Find inverse of quaternion 1+i+ j+ k.

(2) Prove that the degree of a unit element in D[X] is
always zero.

(c) Attempt any one out of two : 3
(1) State and prove remainder theorem of polynomials.

(2) In R[x],f(x):4x4—3x2+1 is divided by

g(x) =x’—2x+1 then find quotient ¢(x) and
remainder 7(x).
(d) Attempt any one out of two : 5
(1) State and prove division algorithm for polynomials.

(2) In usual notation, let f, g eD[x]— {0} then prove
tat [fe] =[]+ [e].
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