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Instructions :(1) All questions are compulsory.

(2) Right hand side digit indicates the mark.

1 (a) Answer the following questions in short: 4

(i) Disjoint subsets of a discrete metric space are separated.

[True / False]

(ii)Subset of a connected set in metric space is connected

if it is closed.

[True / False]

(iii)Define Disconnected set.

(iv)Define Homeomorphism.

(b) Attempt any one out of two: 2

(i) Show that  is not compact with discrete metric.?

(ii)Prove or disprove "Every bounded set is totally

bounded."

(c) Attempt any one out of two: 3

(i) Let Y be a connected subset of a metric space (X, d).

Then prove that Y can not be expressed as a disjoint

union of two non-empty closed sets in Y.
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(ii)If A is a connected subset of a metric space X and x

Ax?is a limit point of A, then show that  is also??
connected subset of a-metric space.

(d) Attempt any one out of two: 5

(i) Prove that a metric space is a sequential compact if

and only if it satisfies the Bolzano-Weirstrass theorem.

(ii)Show that every compact subset of a metric space is

closed.

2 (a) Answer the following questions in short: 4

1?atLe ? ,(1)  if _________.? ? sa?

?? 1?1L ? _______(ii) .?? 21? s??

(iii)Laplace transform is a linear transform with respect to

the operation addition.

[True / False]

L 5______?(iv) .??

(b) Attempt any one out of two: 2

??asb??1(i) Find L .??22sa???

LaftbgtaLftbLgt???(ii)Prove that ,?? ?? ?? ??? ? ? ? ? ?

where ab, ? ? .

(c) Attempt any one out of two: 3

Ltttcoscos2cos3(i) Evaluate .?? ? ? ? ?? ?

(ii)State and prove first shifting theorem.
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(d) Attempt any one out of two: 5

?? s?1(i) L ??44sa?4??

fttt????12;(ii)Find the Laplace transform of ??

.t?0

3 (a) Answer the following questions in short: 4

??ft??
L ? _______??(i) .t??

Lttsin_______?(ii) .??? ?
(iii)Convolution product is commutative.

[True / False]

(iv)Define Convolution product.

(b) Attempt any one out of two: 2

2tLtet?? cos3(i) Find .? ?

Lftfs ?(ii)If , then prove that?? ??? ?

ndnn ??Ltftfs ?? 1,?? ? ? ??  for .? ? n????nds

(c) Attempt any one out of two: 3

??
1???1L(i) Find .?? 2ss??11??? ?? ???

???cos2cos3tt? ? ? ?
(ii)Find L .?? t??
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(d) Attempt any one out of two: 5

322 tDDDyte????331(i) Solve  given that? ?
y 01,? yy'00,"02??? .?? ?? ??

Lftfs ?(ii)If , then prove that?? ??? ?

t?? fs??
??Lfudu ?? ??  and using that finds??
0??

?? 1?1??L .3??ssa?? ???

4 (a) Answer the following questions in short: 4

? ??(i) Write all zero divisor of .? ?12,12,12

(ii)Give an example of ring which is not an integral

domain.

(iii)Define Field.

(iv)Define Homomorphisum of groups.

(b) Attempt any one out of two: 2

(i) Prove that a field has no proper ideal.

???:,*',GG(ii)If  is a homomorphisum and H is? ? ? ?

? Ha sub group of G , then show that  is a sub group? ?
of G '.

(c) Attempt any one out of two: 3

(i) Show that the characteristic of an integral domain is

either a prime number or zero.

fx gx Fx(ii)For non zero polynomials  and  in ,?? ?? ??

fxgxshow that  is also non zero.?? ??
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(d) Attempt any one out of two: 5

(i) If xDx??0,1,0,......  then show that? ? ??

n  for each positive integer n withxaaa? ,,,.....? ?012

a ?1 a ? 0 and  for each non-negative integer .in?n i

(ii)State and prove first fundamental theorem of

Homomorphisum.

5 (a) Answer the following questions in short : 4

2 ?(i) Find all zeros of  in .xx??56 12

(ii)Define monic polynomial.

(iii)Define irreducible polynomial.

(iv)State Unique Factorization Theorem.

(b) Attempt any one out of two: 2

fxhxgx(i) For fxgxhxFx,, ? , if ?? ?? ??? ??? ?? ?? ??

fx gxand gcd of  and  is 1, then prove that?? ??

fxhx .? ? ??

2(ii)Show that the polynomial  is irreducible as anx ?1

element of  but reducible as an element of? x??

? x .??5

(c) Attempt any one out of two: 3

(i) For associate polynomials fxgxFx, ? , prove?? ?? ??

fxcgx?that  for some  in F.?? ?? c?0

???fxn(ii)Suppose fxFx?  with . If c is a? ??? ?? ??

fx fxleading coefficient of  and if  has n?? ??

aaa,,....,distinct zeros  in F, then show that12 n

fxcxaxaxa???? ......... .?? ? ?? ? ? ?12 n
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(d) Attempt any one out of two: 5

(i) Using the Euclid's algorithm for

532  andfxxxxxx??????322 ??? ??5

432 , find gcd ofgxxxxxx??????322 ??? ??5

fx gx and . Also express their gcd into the form?? ??

axfxbxgx? .?? ?? ?? ??

(ii)State and prove division algorithm for polynomials

in Fx .??
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