
AV-1783

B.Sc. (Pan-III) Semesaer-V Exanrination
55 : MATHEMATICS (New)

(Mathematical Mcthods)

Papor-X
Time : Tkcc Hoursl [Ma-ximum Marks : 5{)

Note :-Question No. I is compulsory and attcmpt it once and solve ONE qucstion from
cach unit.

Choosc thc correct altornative (1 mark cach) :

(i) lfp.(x) = l, thcn what is thc value ofn ?

(a) I

(c) o

(ii) Thc integral Jp"(x).p,.(x) dx + 0 if

(a)

(c)

m<n

(b) -r
(d) None

o)

(b)

(d)

m>n
m=n

(iii) What is the value of J,,,

(a) o

lt
2

(c) (d)

(iv) 'l he eigen values of Stmm-Liouvillc problem arc

(a) Rcal 11l)

(") Equal (d)

(v) Every Fourier scries is a :

(a) liigoDometric series (t)
(c) Exponenti. series (d)

lrrt The funr.lamental period o[sin r is :

(a) r (b)

(c) (d) None

Oii) lf L Ll(r)l- ', . rs > 0). rhen f(!r is :

s

(a) t' ' O) t'
(c) I (d) t

(viii) Every bounded function is ofexponential order :

(a) I (t) -l
(c) 0 (d) 2

It

I

lt

2

Complex

None

Power series

None

2r
7l

2
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(ix) tff[f(x)] : f(),), then Foudcr transform of f(x-a) is:
(a) cr^.F()") O) e'r't(l)
(c) e'-.F(r) (d) None

(x) The Fou er transform ofe ' is :

2l
(,.) (b) l+l"r

2. (:a)

l+I'

2

l-).'(c)
I

(d) i- t0

3

(b)

(p)

UNIT-I
Show that p"(l) . I and p,(-x) ., (-l )"p"(x). I{ence or otherwisc deduce that
p"(-l): ( l)'. 5

hove that (2n +l)xp^ = (n + 1)p" r I np" r. 5

Prove that :

Jn"(x)dx=o,n+o 4

I

(D

(ii) Jo,(x) dx = z

(ct) show that lp*(x) p"(x)dx=0ifm+n 5

1

5

(a)

(b)

(p)

(q)

UNIT-II
Prove that xJ', = pJ,, - xJo - ,. 5

Express J5(x) in terms of Jo(x) and J,(x). 5

Prove that J e(x) = C-l)pJe(x), ifp is a positive integer 5

Find all the eigen values and eigen functions ofthe SL problem y"+ ,,ry:0, y'(0) = y'(1) = 0,

0<x<rr'. 5

UNIT_III

obtein the Fourier serics 1br (x) : x? in [-r, n]. Henc€ deducc that 4 = I - I * I * .'6t'2',t'6. (a)

(b) Find the Fourier series for thc l'unction f(x) defined in -n < x < r as

[-x ;r.x<0f(x)={
I x ,0<x<,r

Deduce thal :

trl
l't'5

iI.
5
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7. G) Obtain the Fourier series for - cos x in (0, 2n). Ilcnce deduce that tI
2 (4n' - D'

5

5

3

- "r c.,s 6t cos 4t(c) l--valuate 
J , Ot

9. (p) lind rhc rnverse l,aplace transfo.- of , 
6t - 4

sr-4s+20

Verif, the convolurion rbeorem for q(t) - 1, fr(r) : cosh t.

Using Laplace transform mcthod, solve the equation :

S*r{.r y=3te . y(0) - 4, y'(0) = 2 .dr' dr '
IJNIT_V

Find the finite Fourier sine and cosine transfoms ofmx, 0 < x < l.

show thal Fourier cosine transform of f{x) - "-.' 
i5 la " 

t.
.t2

Find the Fouricr sinc and cosine transforms of x" -r, n > 0.

!'ind the finite Fouricr sine and cosi[e hansforms off(x) = sio ax in (0, 7r)

(q)

G)

4

l

4

510. (a)

o)

I l. (p)

(q)

5

5

5

lwPzJ280

(q) Obtain the cosine halfrange series for thc fwrction f(x) : x in 0 < x < 2.

UNIT-TV
8. (a) If Llf(01 = F(s), then prove that Lle'rf(t)l : F(s - a).

@) Find thc Laplace transform of tr sin at.

5X
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