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. S e m e s t e r 111 

MA5355 & T R A N S F O R M T E C H N I Q U E S A N D P A R T I A L D I F F E R E N T I A L E Q U A T I O N S 

(Regu la t ion 2 0 1 9 ) 

T i m e : Sh rs Max .Marks : 100 

C O 1 T o introduce the effective mathematical tools for the solutions of partial differential equations 

that model physical processes. 

0 0 2 To introduce Fourier ser ies analysis which is central to many applications in engineering. 

C O S To develop the analytic solutions for partial differential equations used in engineering by 

Fourier ser ies. 

0 0 4 To acquaint the student with Fourier transform techniques used in wide variety of situations 

in which the functions used are not periodic. 

C O S T o develop Z- transform techniques which will perform the same task for discrete time 

systems as Laplace Transform, a valuable aid in analysis of continuous time systems. 

B L - B l oom 's T a x o n o m y L e v e l s 

( L I - Remembering, L2 - Understanding, LS - Applying, L4 - Analyzing, L S - Evaluating, L6 - Creating) 

P A R T - A ( 1 0 x 2 = 20 Marks) 

Q. No Q u e s t i o n s Marks C O B L 

1 S o l v ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA p + q = pq. 2 1 L 2 

2 S o l v e ^ - r ^ + r - = 0. 
dx'- dxdy dx 

2 1 L 2 

3 
\f xsmx = -l-^cosx + Tcsmx + 2 Zn=2^n-r)(^+iy ^"^^^ ^'"^ 

va lue of — + — . 

3 15 35 

2 2 L 3 

4 
T h e Four ie r s e r i e s expans ion o f / ( ; c ) in ( 0 , 2 n ) is f(x) = E n = i ^ ^ ^ -

F ind the root m e a n s q u a r e va lue of f(x) in (0,27r). 
2 2 L 4 

.5 C l a s s i f y the P D E u^x — 2 s in ;c u^y — cos^ x UyyzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA —  cosx Uy = 0. 2 3 L 3 

6 
S o l v e the equat ion + g iven u ( x , 0 ) = 6 e ~ ^ ^ by the 

method of separa t ion of va r i ab les . 
2 3 L 3 

7 S h o w that Fc\fCx) cos ax] = ^ [ F c ( s + a) + Fc(s - a)]. . 2 4 L I 

8 
If / ( x ) is a n e v e n function of x, then prove that F ( s ) = F [ / ( x ) ] is 

a l so a n e v e n funct ion of s. 
2 4 L 2 

9 F ind Z P I . 
n 

2 5 1 2 

10 
F o r m a d i f ference equat ion by elimiinating the arb i t rary cons tan t A 

f rom y „ = AS"". 
2 5 L 2 

P A R T - B (5 X 13 = 65 Marks) 

Q. No Q u e s t i o n s Marks C O B L 

1 1 ( a ) (i) 
S o l v ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA n  2 f l l =2e^^ + 3x^y. , 

dx^ dx^dy • 

8 1 L 5 

(ii) F o r m the part ial differential equat ion by el iminat ing the arbitrary 

funct ions f a n d g f rom z = fCx + iy) + g(.x - i y ) . 

5 1 L 3 

O R 

i i ( b ) (i) S o l v e x ( y ^ + z)p + y(x^ + z)q = z ( x ^ - y ^ ) . 8 1 L 5 
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(ii) S o l v ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA yp = 2xy + l ogg . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA5 1 L 5 

1 2 ( a ) (i) F ind the Four ie r s e r i es u p t o t he s e c o n d ha rmon ic f rom the da ta : 8 2 L 4 1 2 ( a ) (i) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

X 0 
3 

271 

3 
n 

4 7 1 

3 

S T T 

3 

8 2 L 4 1 2 ( a ) (i) 

y 0.8 0.6 0.4 0.7 0.9 1.1 

8 2 L 4 

(ii) 
r X —1 < X < 0 

Obta in the Fou r i e r s e r i e s f o r / ( x ) = [̂ ^ ^ ' 2 0  < x < 1 " 
5 2 L 3 

O R 

1 2 ( b ) (i) F i nd the c o m p l e x form of Four ie r s e r i e s of f{x) = e " ^ in ( - 1 , 1 ) . 8 2 L 3 

(ii) F ind the Four ie r s e r i e s for / ( x ) = | c o s x | in the interval ( -7 r ,7 r ) . 5 2 L 4 

1 3 ( a ) (i) A rod of length I h a s its e n d s A and B kept at 0°C a n d 100°C 

respect ive ly , until s t e a d y s ta te condit ion preva i l . If the tempera tu re 

at B is sudden l y reduced to 0°C and main ta ined s o , then f ind the 

tempera tu re at a d i s tance x f rom A and at a n y t ime t. 

13 3 L 6 

O R 

1 3 ( b ) (i) A rec tangu lar plate with insu lated s u r f a c e s is 20 c m w ide a n d s o 

long c o m p a r e d to its width that it m a y be cons ide red infinite in 

length without introducing a n apprec iab le error. If the tempera tu re 

f l O y , 0 < y < 10 
of the shor t e d g e x = 0 is g iven by u = j ^ ^ ^ ^ o -y), 10 < y < 20 

a n d the two e d g e s a s wel l a s the other short e d g e a r e kept at 0 °C , 

f ind the s t e a d y s ta te temperature distribution in the plate. 

13 3 L 5 

1 4 ( a ) (i) 
F ind the Four ie r t ransform of / ( x ) = 

eva lua te f^^^dx. 

•'0zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA X 

r i , | x l < 2 . . 

lo! | x | > 2 h ^ " ^ ^ 

8 4 L 5 

(ii) 
Us ing P a r s e v a l ' s identity eva lua tezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA I^j^^^^dx. 

5 4 L 4 

O R 

14 (b) (i) F ind the Four ie r t ransform of e " ' ' ' ^ ' a n d h e n c e e v a l u a t e 8 4 L 5 

(ii) S h o w that e ~ ^ c o s x = ^ J J ° ^ j ^ c o s A x dA, us ing Four ie r integral 

formula. 

5 4 L 3 

1 5 ( a ) (i) 
F ind Z - i 

• 3 z2 -18z+26 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

LCz -2 ) ( z - 3 ) ( z - 4 )J 
by us ing partial f ract ion. 

8 5 L 5 

(ii) F ind Z [ a " c o s n ^ ] . 5 5 L 4 

O R 

1 5 ( b ) ( i ) S o l v e the d i f fe rence equat ion y ( n + 3 ) - 3 y ( n + 1 ) + 2 y ( n ) = 0 

g iven that y ( 0 ) = 4 , y ( l ) = 0 a n d y ( 2 ) = 8. 

8 5 L 5 

(ii) Us ing convolut ion theo rem, eva lua te Z ^ 
r 

L ( z - l ) C z - 3 ) . 

5 5 L 4 

P A R T - C (1 X 15 = 15 Marks ) 

Q. No Q u e s t i o n s Marks C O B L 

1 6 ( a ) (i) A tightly s t re tched str ing with end points x = 0 a n d x = f is initially 

at rest in its equi l ibr ium posit ion. If e a c h of its points is g iven a 

veloci ty Ax(l - x ) , then determine the d i sp lacemen t y ( x , t ) at a n y 

t ime t. 

15 3 L 5 
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