
B.Sc. (Prrl.l) Scrr.rter-Mrtmlnstlor
45 : MATIIEMATICS (OLD)

(Lrphcc TirtrrforE rod Fourler Scries)

Papcr-vu
Time : Three Hours]

N.B. :- (l) Question No. I is compulsory and attempt at once.

(2) Solve ONE qucstior from each unit.

l. Choose the co.rect altemative (l ma* each) :

(b)

(d)

(b) (x0
(d) xf(x)

(b) s, s> I

(d)

o)

AT-347

[Maximum Marks : 60

o t' [i] is equar to :

x(a) x

(c) x'
(ii) If Li [F(s)] = (x), theo Lr [s.F(s)] is equal to :

(a) s(x)
(c) f(x)

0D Laplace transform ofthe fimction (x) = I is :

l-(") ill, , '0

(c) -I."r1s-l

2

, s>0I
s

('9 sin x

- 
dx is equal to :

xI

(a) o
n
4

(c)
1t

2

rrNH4750

(d) a
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(v) Llf(x)l = F(s), ther L[e"f(x)] is equa.l ro :

(a) F(s - a) (b) F(s + a)

(c) F(a - s) (d) F(s)

(vi) The period ofthe sin x is :

(a) 2r (b) T

(c)o (o+
(vii) The function (x) = - sin x is :

(a) Ev€n O) Odd

(c) Odd and even (d) None ofthese

(vi0 If Llf(x)l = FG), then piove that Llx (x)l is equal to :

(a) -F(9 G) F'G)
(c) (x) (d) f(x)

(i, The value of J!1), is equal to :

(a) sln t (b) stn x

(c) cos x (d) cos x

,F
\Iz

ITt:
V-

6
I",
/;
\z

1x1 Thc value of ^l -i= 1*'- r,1' i. ,' ' 2'n! dx" '

(a) J"(x)

(c) P"(x)

TJNTT_I

2. (.r) Fid the Laplacc transform ofcoshlx.

(b) If Lt(x)l : pG), rhco show that Ltx"f(x)l= (-l)^#.FG).

(c) Prove thar l" 
,U 

6,=to,

o) rs)
(d) P,"(x)

tbl
t;l

l0

3

4

3
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3. (p) If (x) = cosh 2x . cos 2x, lh€n show that :

(q) Using Laplae transform, prove that :

Lrfcn= .+

L[x cos x1 = Jll{-
(s- + a-)-

5

5

UNIT-II

4. (a) State Convolution theorem, find t l

)

by using convolution theorem. l+4
I

(s' + a';'1

O) Find the inverse laplace trarulbrm of 1;41?--2s'-4s+3

8
(p) Find the inverse Laplace transform of 1r1 ly by using convoltnion lheorem.

5

t

)

5

5

(q) Find the inverse Lapl*e rr*.ro* of 1f] -.
UNIT-M

6. (a) Solve the D.E. y" + 4y'+ 3y = e', where y(0) = y'(0) = I

@) Solve the D.E's using Laplaoe transfotm 9-r="', {* *=.in x, where x(t): l,.dt - dt
y(t)= 0att=0. 5

7. (p) Solve the int€gral equation. f(x) = x + 2 
Jcos 

(x - u) f(u) du .

(q) Solve thc D.E. y" - 2y' + 2y = 0, y(0) = y(0) : l.

luNly- 24750 (Contd.)
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48 (a)

(b)

I'MT_IV
Obtain the Fourier series for e' in [-t, r].
Ifthe Trigonometric scries ;

ao

2
+ f, (a" cos nx + b" sin nx)

converges uniformly to (x) in c S x < c f 2n, rhen (x) is the Fourier series, obtain

ao, a" and b". 6

9. (p) Obtain Fourier sine series for fimctiou (x) = x', 0 < x < 2. 5

(q) Find the Fourier cosine series for the function f(x) =
x ,03x(4

8-x ,4<x<8
5

5

l

)

INIT_V

10. (a)

I l. (p)

O) Prove that the eigen values ofthe Sl-problem are real.

Prove that D 111 = _l 1*r - 1Y -'" ' 2" n! dx"

Prove that i,1x1-.f .f t'n * -.or *.l.
' 

l '!x L x I
(q) Prove that the recurrence formula :

xJl = nJ" - xJ..r ' 5
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