
AS-1423

B.Sc. Part-II (Semestcr-IV) Examination

MATHEMATICS (OId)

(Laplac€ Transforrn atrd nourier Scries)

Prper-VII
lime : -lhree Iloursl [Maximum Marks : 60

Note r- (l) Question No. I is compulsory and atlcmpt at once.

(2) Solve onc qucstion from each unit.

l Choose thc conect altemativcs : I

(i) Laplace transform of function f(x) - I is :

I{r) ,,s>0 (b) s.s>l

(c) , s>1 (d) -1, 
"ross-l

T, I(ii) lf L rtFG)l - f(x), then r-'l j= rfsl I is : I
Lds" l

(a) x'(x) (b) (-l)'x'f(x)
(c) f "(x) (d) None of these

(iii) The coefficient in a half range cosine series for the function defined on (0, I) is given
by the formula : I

I

(a) Jrr*i"i,,f a,,

I i- nrD(_ l x) srn_dx

(b)
r_ nrlx -
It(x)cos " d,x

;t

N'Ef, .(x) cos-dx(c)
't l-

;),

v'l M l4l9l

(d)

(Coord.)I
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(iv) Let P"(x) is the solution of Legendre's DE. Then P,(x) is :

(a) (b)

(c) x' (d) x+l
(v) For the tunction u(x, t) defined on [a, b], t > 0 and L(u) = tl(x, s) then L[utl is giver

by, I

d,U
o)

dxz

(c) Sl-lul - u(x, 0)

(vi) lf L((t)) = F(s) then L(e{ (l)) is :

(a) F(s + a)

.. rJr)(t' 
"'(oJ

(vii) L[t sin at] is equal to :

(d) None of these

@) F(s - a)

(d) None of these

(a)
2as

G';;T o)
2as

G-;T
2as(c) ''' 3_ +a-

2as(d) J-
(viii) If L rlF(s)l = (t), then L r[F(as)] is :

, i'{, (b)

n, r.(1) (d)

I

I
x

dU(a) 
ax

I

I

I

1dl'l
a \4,/

I r,l.r)
a (E./

v-r'M t4l9 t L (Contd.)
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(ix) The eigen values of Strum-Liouville bormdrry value pmblem are :

(a) real (b) complcx

(c) inagiury (d) none of these

(x) If n is positivc, then the value of J-(x) is ;

1a) (-x!"G) 0) (-lH"(x)

(c) J"(x) (d) x"J"(x)

UNIT_I

nl I2. (a) Show thEt Ut"l=+., s>0 and L[e"l--:-,s>a.s ' s-a

(b) Find L[3tr - 2er + sinh 3t + 5 cos 4t].

(c) J"'' .ln'tdt.

3

3Evaluate

2+2

l (p) lf (x) is sectionally conti[ous in every linite interval 0 < x < N is of exponential ordcr
'a' lbr x > N, then prove that Laplace transform of f(x) exists for all s > a. 4

(q) Find Laplace Transform of c 1'(2 cos 5( - 3 sin 5t). 1

(r) I:ind Laplace 'Iransform of Je-'costdt. 3

I'NIT_II

4. (a) Shre and prove change of gcale property for inverse hplac€ transform.

{ b) show ,r'At r'l---]-l = -L (sin at - at cos at r.

l(s'+ a')' l 2a' '

s'- 6(c) Oblain invcrse Laplace transform of ,tl +.;f,

4

3

vTM t4t9t 3 (Conid.)

I

I

www.sgbauonline.com

www.sgbauonline.com

http://www.sgbauonline.com
http://www.sgbauonline.com


5. (p) lf L rtF(s)l = (t), ther show that L '[F(s - a)] = e"(t). 4

3

3

(q) Use convolution theorem to "rr*r" t'[rG+]

I

6

(r) Iind the inverse Laplace transform of 
1s_ZI

UNIT_III

(b) Using Laplacc transform, solve the system of equations :

(a) Solve lhe diflerential equation by Laplace transform method S+2
y(o) = 4, y'(0) = 2.

dy

dr
3tev+

5

7. (p)

(q)

8. (8)

(b)

I + -n<x<0

I 0<x<rr

dx-dy
at =x-zy: dt =-lx+y; x(0) = I i y(0) = 2. 5

Find thc bounded solution of :

u, = 2u,+ u, u(x,0) = er* for x > 0, t> 0. 5

Let u(x, r) be defined for a < x 3 b, t > 0. Compute Laplace transforms for u", u,,

u., artd un. 5

UNIT_IV

Expand (x) = | x I in a Fourier s€ries in (-r, r). 5

Fird the Fourie! scries expaDsion of

2x

lt
2x

f(x) =
5

vrM I4l9l

,I

(Conrd.)
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9. (p) Obtain Fouricr sine series for the funclion f(x) = x2, 0 < x < 2. 5

(q) lf the trigonomet;. 
""ri", "" 

+i(u..*!It* u" rirE) converges uniformly to f(x)

in L < x < L, then it is a Fourier series of f(x). Obtain ao, an and bn. 5

UNIT-V

10. (a) Show that P,(x) is thc co-efficicnt of h" ir the exprcssion of (l - 2hx + hr) h. 4

(b) Prove rhar J .1x1= ,f cosx.
I 7rx

3

(c) Reanage xy' + 3y' + l,xy = 6 1n sturm-Liouville equatioD.

I l. (p) Prove that the eigen values of the slurm-Liouville problem are real.

(q) Show that Jo=-J, and J,-Jo =2J;.

(r) Show that all the roots of P.(x) = 0 are real and lie between -l and l.

3

4

3

3

5vl M-l4 t 9l 1050
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