
AT-375

B.Sc. (P8rt-III) Semester-v Eraminetion

MATHEMATICS (NEW)

(Mathemrtical Methods)

Paper-X

Timc : Three llours] [Maximum Marks : 60

Notc :- Question No. I is compulsory and attempt it once and solve ONE question ftom

each unit.

l. Choose correct altemative (1 mark each) : l0

(l) 'Ihe value ofPl(l) is :

(a) n (b) n+l

(c) n(n + l) r.lt ]nrn tr

(2) ll P"(x) = x, thcn the value of n is :

(a) 0 (b) -l
(c) I (d) None

(3) 1.he value of [I172(x)]2 +[J-12(x)]2 is :

(a) (b)

(c) (d) Zero

(4) Each eigen fiDction y"(x) corresponding to the eigen values 1," (o - 1, 2, .......) has

exactly _ zeros in (a, b).

(a) n-l (b) n

(c) n+l (d) One
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(5) The tunction cos x has period

(a) 2t (h) ,t

(cl

(a) siu at

il
2

(d) None

(6) If the l'ourier serics correspond to an odd function f(x) in I L, L ], then irs cxpansion

contains onl)' :

(a) constant ierms (b) cosine ierms

(c) sine terms (d) All above

(i) lf Ltf(O1=rl for s > 0, ther f(t) is

(a)

(c)

sln 1

sin 3t

(b)

(d)

sin 2t

None

[8) 'Ihe inversc Laplace transform ol'
I-. ---; ls

s'+ a'

(b)

(d) sin t

(b) F[f(x - a)] = F

I(b) , tF(r, + a) + F(2" -a)l

I
sin at

6

(c)
I
- sin t
a

(9) Shiffing property of the l'ourier lransform is

(a) F[f(x - a)] : F(r)

(c) Flf(x a)l = eL F(a)

(10) The Fourier transform of f(x) . cos a,\ is

(a) F(1. i a) + ll(l -a)

(d)

1
a

F[f(x-a)]:e'' r(i,)

I(c) , [F(I + a) - F(tr -a)]

(iliu' 2714?(R€)
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UNIT-I

2. (a) Prove that

2
lP"(x)12 dx if m = n.

2n+l
I

(b) Use Rodrigues formula to frnd P"(x), t = 0, 1,2,3,4.
3. (p) Prove that :

(2n + l) xP, = (n + l)P,,, + nP. r.

(qJ Prove that :

I

I
5

5
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I

I
I

1*r-tyq ...,a*=offffi
I,]NIT-II

4 (a) Prove that

.ll
l- U p( x) l=; Ur-r (x ) - Je. r( x)l .

Prove that :

xJr=-pJo+xJo 1.

Express J,(x) in telms of Jo(x) ald Jr(x).

Prove that the eigen values of SL problem are real.

UNIT_III

Obtain the Fourier seies for f(x) = | x I in (-n, n), Hencc show that :

n1 llr
8-t2 32'5:'

Expand f(x) = 2x - x2 in the range (0, 3) as a Fourier series with period 3

Obtain the Fourier cosine series for (x) = x: in 0 < x < 2.

5

(b)

5. (!)
(ql

6. (a)

(b)

7. (p)
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(q) Obtain the Fourier series for f(x): 
"o"] 

in -n < x < ,r
2
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UNIT-IV

(a) Find :

Llcosha tl.
(b) Use the transformations of derivatives to find the Laplace lransform of cos al.

(c) If LIfG)l = F(s), then prove that ,,f

e. (!) Find the inversr,. I aplace transfom of y _ur

(q) Find thc inversc laplacc ransform of - ] ,(s 2)(s+2f

(0

3

3

l- iru1o.. provided thc intcgral exisrs. 4rl

5

5

t

3

(r)

I0. (a)

(b)

ll. (p)

b-''' convolution theorem. 3

Use Laplace transform to solve the equation :

d2v - dv

- t t: +t _Jtc .. y{0) _ 4. y.t0l 2.dr' dt '

UNIT-V

Find the linite Irourier sine and cosine transforms of f(x) - xr, 0 < x < /
Find the fouricr sine and cosinc transforms of x' r, n > 0.

Fiad Fourier sine ransfom of I(x) - 6 ''1, x > 0. Hence show that :

.{

f I!{16*=r. m,m>o. sJ lrxr 2
0

(q) Show that finilc F'ourier sine and cosine transforms and thcir inverses are all Linear
transformalions. 5
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