Ex/INT/M/3.2/27/2017

BACHELOR OF SCIENCE EXAMINATION, 2017
(2nd Year, 1st Semester)
MATHEMATICS (Honours)

Paper - 3.2
(Differential Equation - IT)

Full Marks : 50 Time : Two Hours

The figures in the margin indicate full marks.

(Notations and Symbols have their usual meanings.)
Part-1
(30 marks)

Answer any three questions.

1. (a) Find the series solution of

2

2dy dy (2

X —+x—+(x"-1)y=0
dx> dx ( )y

about the point x=0. 7
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(b)

2. (a)

(b)

3. (a)

(b)
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(x) — £ where ¢
X

1S a constant. 3

Show that J,(x)J_,(x)—J,(x)J"

1 0
Prove that exp{%(z——j}:Zz"Jn (x) and hence

z

deduce that
cos(xsindg)=Jy+2cos2¢.J, +2c084¢.J4 +...

Show that

2n(n+1)
2n—-1)(2n+1)(2n+3)

I x°B,. () Bpyy (x) dx = (

6+4

If ¢,, and ¢, are characteristic functions corresponding
to two distinct characteristic roots A, and A, of

Sturm-Liouville problem, then show that ¢,, and ¢, are
orthogonal with respect to some weight function.

Show that,
d 2 ) n » n+1 2
E(Jn +Jn+l):2(;‘]n e 6+4
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[ 3]
4. (a) Find all the eigen values and eigen functions of the

Strum-Lionville problem

2 y(0)+y'(0)=0
Y 2y =0 with ( (©)

dx’? y(1)+y'(1)=0
(b) Prove that,
|- n
Pn(x):; !; [xi (xz—l) cosd)} dd
where 7 is a positive integer. 5+5

1
5. (a) Show that J.Pm(x)Pn(x)dx:O, if m#n
-1

,if m=n

T on+l

(b) Show that

%F(a, B; v; x):OLTBF(OL+1, B+1; y+1; x)
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6. (a)

(b)

(©
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Show that
sin"lx = xF(%, % ; % ; xzj 6+2+2
Part-11
(20 marks)

Answer any fwo questions.

State and prove the existence theorem on Laplace

transform.

Find the Laplace transform of the function
f(t) =te 'sin3t.

If F ( p) be the Laplace transform of the function

f(t), show that for any constant a >0,

L{f (ar)} =~ F(p/a).

) sint a1
Given that L{—} =tan 1—, use the above result to
t p

find L{S“;‘” } 54243
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7. (a) If L{f(t)} = F(p), then show that

/(1)

S — 8
O = 8

Hence evaluate the integral

(b) Find L {llog[Hlj}.
P P

(c) Evaluate the integral

t
0

8. (a) Find the solution of the following initial value problem :
Y'(6)+a’y(e)=£(7)

y(O):l, y'(0)=2.
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(b) Solve the following simultaneous differential equations :

dx
—=2x-3
dt Y
dy

2oy 2x
ar

subject to the conditions :

x(O):8 and y(0)=3. 4+6
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