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Bachelor of Science (B.Sc.) Semester-IIT ( (C.B.S.)
Examination

MATHEMATICS
(Differential Equations and Group Homomorphism)

Paper—II
Time—Three Hours] [Maximum Marks—60

._ Note :— (1) Solve all the FIVE questions.
(2) All questions carry equal marks.

(3) Question Nos. 1 to 4 have an
alternative. Solve each question in

full or its alternative in fuil.

UNIT—I
1. (A) If A and A, are roots of the equation J (Aa) =
then prove that :

a
Ix]n(ljx)ln(lk x)dx=0 ifj =k 6

.0
(B) Prove that : 6

. : () 5_,5(x)=4/(2/mx) cos x
(i) J,,,(x)=(2/mx) -sinx
(i) (3,5 + (0, (x)? =2/nx

OR
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(D)

2. (A)

(B)

()

Prove twww.rtmnuonl ine.com

i 2_| 6
=

Prove that :

oo AT 6
[x"p (0 dx= 2n+1)!
-1
UNIT—II

Let f{t) and g(t) be continuous for t > O, then . '
prove that :

L{a ft) + be(t)] = a LIAW] + b L{&()]
where a and b are constants. Hence find the Laplace

transform of f(t) = (3e¢* — 4)% 6
Find :
L“[rag{l +i]
2 )] 6
OR

Let LIF(®)] = F(s), then prove that lim (1) =lim sF(s)

provided the limits exist. Verify thig result for
the function f{t) = ¢ -

6
(D) Find the inverse Laplace transform of - .
s
__-_-_T———___ . .
$5+1)% (s% +1) °
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3. (A) Solve y" + 2y" - y' — 2y = 0, given that
y(0) = y(0) = 0 and y"(0) = 6 by method of

Laplace transform, where y = y(1). 6
dx dy dx dy . _
3-24+ L +2x=1. —+4—=+3y=0,
(B) Solve dt +dt +ix=1, at dt
given x = 3, y = 0 when t = 0, where x = x(1),
y = ¥(0. 6
OR

(C) Solve y" + ty' — y = 0, given that y(0) = 0,
¥(0) = 2, where y = y(1). 6

[

(D) Find the Fourier sine transform of

UNIT—IV

4. (A) Prove that the set of all cosets of a normal subgroup
of a group G is a group under the composition of
coset-multiplication. 6
(B) Prove that the intersection of two normal subgroups

of a group is a normal subgroup, '

OR

(C) Let f be a homomorphism of a group G onto a
group G' with kernel K and ‘a’ be a given element
of G such that f(a) =a' € G'. Then prove that the
set of all those elements of G which have their
image a'in G' is the coset Ka of Kin G 6
(D) Let G be the multiplicative group of all positive
real numbers and G/, the additive group of real
numbers. Show that the mapping g.: G —» G'
defined by g(x) = log x, x € G is isomorphic.
Also find the kernel of g. 6
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5. (A) Prove that :
2 4 6

X x X 1A
JO(XJ_1F22+22.42 224262

(B) Prove that :

1 2 L
2_ s 1V
xF= 2P +3 P, (x). 2
(C) Prove that :
I
L") =——;n=0,1,2,3,...... 1%
Sn+l
(D) Find :
QEEr] 1
s°—4s+20]. 1%
(E) Let u(x, t) be a function defined for t > 0 and
du) dU
x € [a, b]. Show that Li— |=—, wh
. (2. o] {ax) dax e
U = U(x, s) = L{u(x, t)}. 1%

dx .
(F) Find L(x) for m +X=smaot,, x(0) = 2. 1%

(G) How many elements of the ecyclic group .
G = {a, &, a’, a', a°, a® = e} can be used as the

generators of G ? 1%

(H) Prove that every subgroup of an abelian group is
normal. | §%
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