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Fourth Semester B. Sc. (Part - II) Examinarion

45 - ]\'IATTIEMATICS

l'al]cr - VII
( Laplace Trarrsforms rnd FoLrrier Serics)

P Pages | 8

Time : Three Hours I I Max Marks : 60

Note l (l) Question No. otle is compulsory and solve
this questio in otre attempt only.

(2) Sohe One question frorn esch unir.

l. Choose the correct altemativps :--

T]NIT - V

10. (a) Prove,

$
-1

that

2n+1

(b) ProYe that

9. (p) Prove that r,(x)= rd1

b

J rorxrr,rr)ax=| r{r"l-rlrrlt 
,

(c) Prove that eigen values of the Sturm -
Liouville problem arc real. 4

dn
dx'

3

I
(x2 - l)"

(i) lf L[f(x)j=r-(s) ad g(x)=
f(x-a), x>d

0 ,x<a(q) Show that Bessel's D. E. is of Sturm -
Liouvitle 1}pe. 3

(r) Prove the recuncnce formula

",IZJ"=Jr-t-Jn*t J

-:+

then LI g(\).] is

(a) e-& l' (s)

(b) e3s F (s)

(c) es F (s)

(d) eas F (s).

li i ;l ri)i : is).

(u) + F(i.j

(br f'(*)

ti;eu i. iitrtr l ir

I
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(c) +F G)

(d) None of these.

(iii) If rr I f (s) ] =f (x), then rr [-!$]is equal to

(a)

(iv) The value of L I d sin h ax ] is

(a) I

7. (p) Solve x

J
0

f (x) f (x-u) du=2f(x)+ x-2
I 5

5

(q) Find the bounded solution of u*=2u11t
u(x. 0)=e-3x for x>0, t>0.

(b

x

Sttot
s

iti,r
0

t

Sn
s

2

Jr
I

8

C

du

du

ds

T]NIT - IV

(a) Find the Fourier series for firnction f(x)
defined in [-r!,n] as

)

)c(

)d(

f(x) =

and deduce that I I I 1t2

l'325'g5
(b) Find the Fourier sine series for function

f(x)=xz 1r, J9,21. 5

(p) Find the Fourier series for f (x), where

- f o -2<x<ot(x)= I
I I 0<x<2

(q) Find the Fourier series for f(x)=lxl in

[ -n,,r ].
Dcduce that I I 1 I

1232\2g

-n -ft<x<0
x o<x<n(s)

(x) dx

I

()
2

s2a

(b) 1

^2 ^Z

(c) I

s-a
(d) I

5

5
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(b) Obtain the inverse Lqrlace Transform of

s2-6
S!+4St+35

(c) If L-lIF(s)]=F(x), then show that

rl =f(a-r) ; a>0

(p) Find the inverse Laplace transform of

(i) 3s - 7 (ii) s2

s2 - 2s - 3 (s -,t)r 2+3

(q) State and plove convolutitln theorem. I + 4

UNIT-III

(a) Solve the D. E. by Laplace transform method

d2x dxj-j- -3:: +2x=4r+er' .wherexl0r= I

dt! dr

andx(0)=-l. 4

(b) Solvc the simultaneous equations by using

I-. T.

(v) lf y=y(x,t) . then L (y1) = l
(a) xy(x.s)+y(x,0)

(b) si (x. s) -y (x,0)

(c) sf (x,0)+y (x, s)

(d) None of these.

(vi) If the equation is

f(x)=g(x)+

then Llf (x)l is

(a) G G)

I -K(s)
O) KG)

I -G (s)

(c) I - K(s)

G(s)
(d) G G)

K(r. I

(vii) Half range Fourier Cosine series for f(x)is

f (x) dx

4

1

a
F(+) I

5 $ k1x-u) f(u)dx,
x

0

6

1ldx dri- -v=e' utd iL+ x =<int. where-d= l .

dl a, ')
y=0att=0.

"t(a) :J
,0

",+ 
j sin nxf(x) 

-dr
I
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an cos nx dx

(viii)If f and g are respectively odd ard even

functions then f .g is

(a) even function

(b) odd runction

(c) odd and even function

(d) none of these I

lix) '[he equation

(c) (-x) Jr (x)

(d) (- l)tr Jn (x).

UNIT - I

2. (a) Find L. T. of f(x) if

^lG'iJ nii xf (x) COs-. dx
1

I
(d) s

0

f(x)= sin ( x -f,)
0

tri
x<f 3

(b) Evaluate
co

P ix)
do 

1*'- 1y" i,

3. (p) Prove that Llxof(x)l = (-l)n dn

ds'
F(s)

4

(q) If LI f(x)]=F(s), then gove that

LI eaxf(x) ] =F(5-6).

ne:3'sirlxdx
0

(c) Find Laplace Transform of coshan.

(r)

j
4

3

I

2"nI dx"

(a) Legendre'sequation

(b) Bessel's equation

(c) Generating lunction

(d) Rodrigue's equation.

(x) If J.(x) is the solution of Bessel's D. E. the

Jn C. x) is

(a) - Jn (x)

(b) 0

o t [+"j = tao-r + , then prove that

'[=:] =*., 6) 4

)

I

UNIT - Tt

4. (a) Verity the convolution theorcm for
f1 (x) = 1 and f2 (x) = cos hx.
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