
AQ-694

B.Sc. (Part-II) Semester-MxamiDation
45 : MAIHEMATICS

Paper-VII
(Laplace TrrDsforE & Fourier Series)

Time Thrce l{oursl [Maximum Marks-60

N.B, :- (1) Qucstion No. I is compulsory and

attempt at once.

(2) Solve orle question from each unit.

1. Choose the conect altemative :

(i) L (cosh at) is equal to :

(a)
d

s'+a' (b)

(ii) r' is equal to

s' -a'

s'+a'

t

s

s(") (d)

G)

a

s_ -a'
1

s

G)

(c)

nl

t (n + l)!

t (n + 1)! I
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(iii) If an odd function f is expanded in a Fourier series

over [-rr,r] then :

, it)

(a)

(p) Find the Fourier Series of :

f(x)= -1- 1 -l < x < 0

= x ; 0(x(1

(q) Find the Fourier Series expansion of

9

5

b
2i

= | f(x )srn nx d'(, a. =
7t Jo

a = 1 [ft x tcosnx dx. b =0n rJ '

@) u":0, b" = 0, f(x) *0

(c)

1+ 2x
l, -n<x<of(x) = I 2r, o.*.n

1t

UNIT-V
Prove that xJ'p: pJo x Jp*r. 4

Using Rodrigues formul4 f,nd p"(x) for n = 0, l, 2, 3

5

(d) o"=;J Il[x .
t(x).cos I dx

(i9 The period of the function sin x is

(a) 2n (b) T

1

10. (a)

(b)

0) If rr [F(s)] = f (t) and f(0) = o, then rl[sF(s)]

(c) Evaluate J':., i*;r,1*; a*

(p) Show that DEs of Bessel and Legendre are SL type

rq) Prove lhar Jr 
2 

(x, -rP('.in * - -, *)

(r) Using Ro&igues formula, prove that :

t
lx'p,(x)dx=n.

3

11

(c)
2x
T (d) 0

ts

f0)
(a) o) tf(r)

(d)

3t

(c) r'O f(0

,|
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6

UNIT-III
(a) Solve thc differential equation by Laplace tmnsform

mcthod :

(vi) lf Llfc)l= s'?, thcn L[f(ar)] is

(D)

(d)

*-r=o,$**=,int, x=1, y=o att=o

SL
a a

s's

(b) Solve the boundary value problem

7. (p) Solve the integal equalion

5

5

4+l

(u) .r tunction f (x) =
x, x > 0 

.

-x, x<0'

a

u, - ku"_, u(x, 0) = sin nx, u(0, t) = 0, u( I, t) = 0,
0<x<l.t>0. 5 ls

f(x)=x+ J f1u1. sinlx - u).du

(a) Odd

(b) Even

(c) Even and Odd

(d) None oI thesc

(viii) Half range Fourier Cosinc Series is

(q) Using l-aplace transform, solve the simultaneous
differential eqtrations :

where x(0) = I and y(0):2. 5

UNIT_IV

(a) Obtain the Fourier Series for e' in (-r, r). 5

(b) Obtain the Fourier Series for I -cosx in (0, 2r)

2
dx
dt

+ y =:x, ff=-y-zx (a) 9q *
2 ! a" cos n-x

8

0) f +iu".in*

(c) i u" 
"orn*

strow trar 1=i--l-2 3 4n' -l (d) f,cos nx
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(k) The D.E. x2y" + xy' t (*'- n2) y : 0 is Sturm- (b) Using I-aplacc transform ofdcrivatives, prove that :

s' a'
Llt cos atl = (r1"ff :l

(c) Find Laplacc lransform ofe-3t(2 cos 5t 3 sin 5t)

l. rp) Ifl I(r)l - F(s), trrcn I-lftatrl ;l'[".J 'l

(q) Find Laplace tra.nsform of sin t cos 2t cos 3t. 3

t l;t I*r tfL 2,/l l=1. sro* thot r.l I l-1. I.., ---L-vn.l .z'-- - "Lfil G
LTNIT-TI

4. (a) State and prove the convolution theorem for inverse

I-aplace translbrm. 5

Liauville if :

(a) (x) = I, q(x) = 0, p(x) = I

(b) (x) = l, q(x) = 1, p(x) = 0

G) (x) = x, q(x): *, pt*): i

(d) (x) = *, of:<l = * x, p(x) = x I

(x) The value of J (x) is equal to

l,(a) 11 sln x' LD(

={b) !}sin x

tr.(cl !7 cos x

l,(d) 1l-a cos x
v'lx

IJNIT-I

2. (a) If Llf(t)l = F(s), then prove that

Ltr^(r)l (-l)";[(s).
tlBS---4887(Rc) 4

(s-2Xs+2)'1

5. (p) If f-tf(t) = F(s), thcn show that

'Ii f(t larl = | rr.rt"
(q) Find the invelsc Laplace transform of

---T ;. ;-: bv convolution tleorem(s-+a-)(s-+o ) '

lnversc Laplace ttansform of

by convolution theorcm. 5

(b) Find the

1

5

5

4
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