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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

AB?show that  is also compact.

(2) If F is a closed subset of metric pace X and K is a

FK?compact subset of X. Then prove that  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.
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2 (a) Answer the following questions briefly : 4
(1) Define Laplace Transform.

1???1L(2) Find .????s

Ltsinh(3) Find .? ?

1? ??? 2 s?0Lt ?(4) Show that , where .???? s

(b) Attempt any one out of two : 2

??26s??1(1) Find .L ??2s ? 4??

?2t(2) Find .Let ?sin5? ?
(c) Attempt any one out of two : 3

?? s??1 atLeat ?? 1(1) Prove that .? ??? 2
sa?? ???

(2) If  then prove thatLftfs ??? ??? ?

1 sa???atLefbtf ? .? ?? ? ????bb

(d) Attempt any one out of two : 5

fttt???,04(1) If ??
??5,4t         then find .Lft ??? ?

??
11?1??Latatat ?? sincos(2) Prove that .? ?23?? 22 2a??sa?? ???

3 (a) Answer the following questions briefly : 4

tLte(1) Find .??
(2) Write convolution theorem.

Lttsin(3) Find .? ?

sint??
(4) Find .L????t
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(b) Attempt any one out of two : 2

???ft??
Lftfs ?(1) If  then prove .Lfs ??? ?? ??? ? ?? ?st? ?

2ss??452tLtet ??cos2(2) Prove that .? ? 2
2ss??413? ?

(c) Attempt any one out of two : 3

??atbt??eesa???? ??
(1) Prove that .L ? log?? ????tsb ???? ?

?? 1?1 tLe ?? 1(2) Prove that .??ss ?1? ???

(d) Attempt any one out of two : 5

??
22sa????1(1) Prove that .Ltat ? cos?? 222??sa?? ?? ?

(2) Using convolution theorem, prove

??
11???1 .Lt ?? 1cos2? ???
2 4ss ? 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

????:,',GG HG''?(1) Let  is Homomorphism. If ? ? ? ?
?1?? HGthen prove .? ?

????:,',GG(2) If  is a Homomorphism. Then? ? ? ?

??ee ' 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 I be an Ideal of a ring R with unity then prove that

1? II = R if .

(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  is a ring withRababZ???? 2/,0? ?
respect to usual addition and multiplication.

5 (a) Answer the following questions briefly : 4

(1) Define Monic Polynomial.

f? 0,2,3,5,0,0,.....(2) If polynomial  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???ijk .

(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.

42Rxfxxx,431 ???(2) In  is divided by????
3  then find quotient q(x) andgxxx??? 21??

remainder r(x).

(d) Attempt any one out of two : 5

(1) State and prove division algorithm for polynomials.

fgDx,0??(2) In usual notation, let  then prove????
fgfg??that .? ? ?? ??

___________
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