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Sardar Patel University
M.Sc. (Mathematics) (Semester-111); Examination 2018
PSO03CMTH22: Mathematical Methods-1

Date: 24 October, 2018 , U dneschy Full Marks: 70

Time: 2:00 pm to 5:00 pm

Instructions:

Q-1

1. Attempt all questions.
2. Assume usual /standard notations wherever applicable.
3. Figures to the right indicate full marks.

Choose the most appropriate option for each of following question: [8]

K e—a.s'
(1)  The inverse Laplace transform of m{

(a) sinkt (b) coskt () Kcoskt (d)none of these
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2) The inverse Laplace transform of
(2) The inverse Laplace transform o m

@ l-sint  (b) 1+cost () 1-cost  (d) 1+sin¢

1
() Tind L{f 2} =_ .

@=s oy, ©m @
= 1
@ LT
2
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(6) Fourier coefficient & of the Fourier series of 27 periedic function
flx)=1, —r<xs7is

(a) 0 (b) 2 (© 1 ) 0.5
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(8) For a # 0 then Fourier transform of I (CDC) is
1 [(a : 1 [
@ Fls—a) o) F [;] © ¢Fls) @ F (;J

Q-2 Aftempt any Seven {14]
(@) Find L {cot™ (1+ s)}

(b) State Dirichlet theorem for the convergence of Fourier series.
(¢) State Initial value theorem for Z-transform and verify it for the function

.
(z~a)(z-b)
(d) Find L{I * e’}
(e) State and prove Parseval’s Identity for Fourier transform
. . d" i
(f) Prove that L{t "fli )}: (-1) o {7 (t)}]
(g) Let e Rand f (x) el (R) Define T, f (JC) = flx- a) then prove that
Flr,.f]=eFlf] |

z
h) Find the inverse Z transformof 73— o
(h) Find the inverse 0 6248

(i) Solve the Initial value problem for the difference equation
fln+1)-fn)=1, f(0)=0
() Let f(x) =1+ cos2x —sin” x bea 27 periodic function. Then find Fourier

coefficient @, of f{x).

0; —w<x<0

. . . _ s . ¥ )=
Q-3 (a) Find the Fourier series for 27 periodic function f ( ) {75; O<x<n | [6]
(b) Find the Fourier series corresponding to the function f (JC) defined in (— 2, 2)
f( ) 2; —2<x<0
X )= 6
x; 0<x<2 7 [6]
OR
_ ) > ]
(b) Compute the Fourier series of a 27 periodic function f (x) = X" hence find Z“};}
. n=t
. 1 N
Q-4 (a) If L{ f (t )} =F (S)then ptove that L{“—t(l = _[F (S )dS and hence evaluate (6]
&

L[e_4,sh13t]
¢

®
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(b) Solve u,, = E—z-u,, +k, O0<x<lI, £>0 subjectto u((),t)z u, ({),t): Oforall >0  [6]

and u(x,{)) =1y, (x,()) =0 for all x.
OR

1

4 y 1
{b) Using Error function, evaluate L and hence find L
Vl—a) Jy—Ta

Q5@ Ifx"f (X) el (R) then obtained its Fourier transform and hence compute (6]
F{x2 exp(w ax’ )}

by Find ¢ it |) expllo—djdr =’ "
. OR
(b) Solve u, = ku, (x,l‘ > 0) subject to u(x,O) =0 and u, ([},f) = —q also both

yu, >0 as x >

Q-6 (a) Define Z-transform and its Convolution. State and prove Convolution theorem for Z
transform and hence [6]

(b) (i) State and prove Final value theorem for Z-transform, i3]
(i) If Z{f(n)} = F(Z)then show that Z{n a" f(n)}: *zd{F(EJ} (3]
Z a
OR

b1 Z { f (n)} = F(z)then show that

(i ;f (k)=z" {f_—iF (2)} 13]

mn K F d Iy 1 2
(i) Z {i@“} =z J (4:21 3 and hence find £ {—} [3]

n+m & n+l
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