(D) Prove that the intersection of two normal subgroups

of a group is a norma subgroup. 6
Question—V
x X x°
5 (A) Showthat J(X)=—- + - .. 1Y%

2 224 2246

1

(B) Provethat CRh(X)dx =2 1%
-1

(C) Show that L(1) = Us, s> 0. 1>
(D) Find the Laplace transform of f(t) = (3¢? — 4)2.

1%

(E) Solve y" + & = 0 with y(0) = land y(0) = O,

where y = y(t). 1%

(F) Find the Fourier transform of €. 1%

(G) Prove that every subgroup of an abelian group is

normal. 1%

(H) Let G bethe multiplicative group of al podtive reds
and G, the additive group of reals. Show that the
mepaingf: G ® G definedby f(x) =logx, " x1 G
is homomorphism. 1%
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Bachelor of Science (B.Sc.) Semester—I 1|
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MATHEMATICS
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N.B. :— (1) Solveadl the FIVE questions.

(2) All quedtions carry equal marks.

(3) Question Nos. 1 to 4 have an
dternative. Solve each quegtion in full
or its dterndive in full.

UNIT—I

d
1. (A) Prove that &[X”Jn(x)]:X"Jn.l(X). Hence

show that J§(x) = J, . 4(X) - ;Jn(x) . 6

5 &
(B) Provethat J.y,(X)= ge—gcosx and
epx g

x20 .
X) = .| ¢=—=<dn X 6
Jy2(X) ngg
OR
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(D)

2. (A)

(B)

dn
2"n! dx"

Prove that P,(X) = (x?- D", 6
1

Prove that (f3,(x)-R,(x)dx=0ifm? n. 6
-1

UNIT—II

If aand b are any congtants, f and g are functions
of t, t > 0, then prove that :

L [af(t) + b g(t)] = aL(f(t) + b L (9®).

Hence find L [sin 3t cos t]. 6

If L (f(t)) = F(9), then prove that L [€%f(t)] = F(s— a).

Hence find L [ (sin 5t + 3 cos 2t)]. 6
OR

(C) If LX(F(9) = f(t) and LX(G(9)) = g(t), then prove
that :

. t
L [Fe)GE) ] = ¢ (u) ot - u) du, 6

0

L'lé 1 l‘ﬁl . .
(D) Evduae g(s+ 1 (52 N 1)H by using convolution
property. 6
UNIT—I1I

3. (A) SolveXx+5x+2y =ty +2x+y =0, x(0) =0,
y(0) = 0, where x = x(t), y = y(t). 6
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(B)

(©

(D)

4. (A

(B)

(©

' 2
Solve 1111—‘: =3 % , given that u(0, t) = 0, u(5, ) = 0,
u(x, 0) = sin px. 6
OR

-1 x

0 >0.

Find the Fourier sine transform of

6

Let u(x, t) be a function defined for t > 0 and
x1 [a, b]. Show that :

o afug_du
0 Lt g‘ﬂx g dx
&ud_d°u
i) Lési=—sp
(i) é‘ﬂxz ST
where U = U(x, 9) = L [u(x, t)]. 6
UNIT—IV

Iff:G® G' beahomomorphism of agroup G into
a group G. Then prove that the kernd K of f isa
norma subgroup of G. 6
Show that the mapping f : C ® R such that
f(x + iy) = x is a homomorphism of the additive
group C of complex numbers onto the additive group
R of real numbers. Find the kernel of f. 6
OR

Prove that every homomorphic image of agroup G
is isomorphic to some quotient group of G. 6
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