B.Sc. (CBCS Pattern) Semester-I11
USMT-06 - Paper-VI - Mathematics-11 : Set Theory and Laplace Transform
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Notes: 1.  Solve all five questions.
2. All questions carry equal marks.

UNIT - |
1. @) Provethat Ax(BUC)=[AxB]U(AxC) 6
b)  With the help of the Venn diagram, prove that- 6
i) (AUB) =A'NB and
i) (ANB) =A'UB'
OR

c)  Show that on a family of sets the relation ‘equality of sets’ is an equivalence relation but ‘a 6
subset of” is not an equivalence relation.

d)  Prove that every infinite subset of a countable set is countable. 6
UNIT - 11

2.8 et A,B e P(U). Then prove that a<B=PACOA and PrA %A, Va,Be[0,1]. 6

b)  Prove that A fuzzy set F on the universal set R is converse if and only if- 6

F[Axq +(1-21) X5 |2 min[ F(xq),F(x2) VX3, %, €R and all & €[0,1].

OR
C)  For the fuzzy sets Aand B in the universal set U ={2,3,4} defined by 6
A-03,04,06, 402,07, 01 4 ithe product AB.
2 3 4 2 3 4
d)  Let ABep(U). Then forall ae[0,1], show that 6

i) A=B ifandonlyif “A=B
i) A=B ifandonlyif *"A=%"B.
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b)

d)

b)

d)

UNIT - 11

Find the LT of
. . 2
i) (sint—cost)” and

i) sint-cos2t-cos3t

If ¢;,....c, areany constantand R (t),....,f, (t) are functions whose Laplace transforms

exist, then prove that-
LI:lel(t)+....+Cnfn (t):| = C]_L [fl(t)]+...+CnL|:fn (t):l

OR

Find the Laplace transforms of the following functions-
) e (2cos5t—3sin5t)

i) 2e'sin4t-cos2t.
If L[f(t)]=F(s), then prove that L[eatf (t)} =f(s-a).
UNIT - IV

If L‘l[F(s)] =f(t)and L [G(s)]=g(f). Then prove that

L‘l[F(s)G(s)]=jf(u)g(t—u)du

0

Obtain the inverse Laplace transform of-
s? +2a

e

OR

Use Laplace transform to find solution of the following equations.

(D2+n2)x=asin(nt+oc),x=Dx:O att=0

Solve the equation ty”+(1-2t)y'—2y=0,y(0)=1y'(0)=2
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5. Solve any six.
a) Define Indexed sets and power set of A.

b) LetR be arelation from A={2, 4, 9} to B = {2, 3} defined by
R={(a,b)/aeA beB, ais divisible by b} . Find the relation R.

c) Define o-cut.

d) Let A:{g,g,%,%,%,ofﬁ}in U={a,b,c.def}.Find p(A).

e) Find LT of sin? 2t.

f)  FindL[cost-cos2t].

g) Find L—l{?ﬂ
s +1

h) Define a convolution integral.
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