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M AT TI E M A H C

P a p e i M a t h 102 F

C o m m o n  f o r  a l l  b r a n c h e s

n m e  a l l o w e d : 3 ho u r s  J [  M a x i m u m  m a r ks  : 10 0

N o t e  :  q u e s t i o n  N o .  
1 i s  c o m p  u l s o r y .  

A t t e m p t  f i v e  qu e s t i o n s

i n  t o t a l

1
.  (a ) D e f i n e  c o n s t a n t  v e c t o r

(b ) F in d v a l u e  o f  c u r l  (g r a d ¢)

(c ) So l v e  (3×
2 +  6 x y  

2) d x  +  (6×  
2 
y  +  4 y  3) dy  =  0

d 2
x  d x

(d) So l v e  
4 B 2 

+ 6 二 +  9 x  =  0
d t   d t

(e ) F i n d  th e  L a p l a c e  t r a n s f o r m  o f  e 3 l  c o s
2 t

(f ) D e f i n e  L a p l a c e  t r a n s f o r m  o f  p e D o d i c  f u n c t i o n

ð 2 
u

(g) So l v e  I - e  c o s  x

Se c t i o n A

2
.  (a ) C a l c u l a t e  th e  a n g l e  b e t w e e n  th e  n o r m a i s  t o  th e

s u r f a c e  x y  = z
2 

a t  th e  po i n t s  (4 ,  
1

,  
2 ) a n d  (3

,  
3

,
3 ) .
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(b ) A  v e c t o r  f i e ld  i s  g i v e n  b y

Ã =  (x
2 +  x y  

2) î +  (y
2 + x

2
y ) 5 Sh o w  th a t  th e

f i e l d  i s  i f r o t a t i o n a l  a n d  f i n d  th e  s c a l a r  p o t e n t i a l

3 .  (a ) F m d th e  c i r c u l a t i o n  o f  r o u n d the  c u r v e  c ,  
w h e r e

=  e  
·  s i n y  î + e  

·  CO S y 5 a n d c  i s  t h e  r e c t a n g l e

w h o s e  v e r t i c e s  a r e

(b ).  
V e r i f y  S t o k e

'
s  t h e o r e m  f o r  t h e  v e c t o r  f i e l d

:  ; : F - (2 x y ) î y z  
2 3 y  

2
z  k  o v e r  th e  u p p e r  h a l f

s u r f a c e  o f  x
2 +  y  

2 +  z
2

.  1
,  

b o u n d e d  b y  i t s

p r o j e c t i o n  o n  th e  x y p l a n e

Se c t i o n B .

4
.  (a ) So l v e  y  (x y  +  2 ×

2 
y  

2) d x  +  x  (x y x
2  

y  
2) dy - 0

(b) W n e n  a  s w i t c h  i s  c l o s e d i n  a  c i r c u i t  c o n t a i n i n g a

b a t t e r y  E ,  
a  r e s i s t a n c e  R  a n d a n  i n du c t a n c e  L ,  

th e

d i

c u r r e n t i bu i l ds  u p a t a r a te  giv e n by  L  
dt  

+ R I =  E

F in d i  a s  a f u n c t i o n  o f  t H o w  lo n g  w i l l  i t b e
,  
b e f o r e

the  c u r r e n t  h a s  r e a c h e d o n e  h aÆi t s  m a x i m u m  v a l u e

i f  E - 6 v o l t s ,  
R  =  100  o h m s  a n d L  =  0 1 h e n r y  ?
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(b ) So l v e  i j ' " by  L a p l a c e  t r a n s f o r m

Se c t i o n D

8 .  (a ) F o r m  t h e  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  b y  

e l i m i n a t i n g t h e  a r b i t r a r y  f u n c t i o n s  f r  ;  Bï 1

f  (x
2 +  y  

2 +  z
2

,  
z

2 2 x y ) =  0

(b ) So l v e  x
2 (y z ) p +  y  

2 (z x ) q - z
2 (x y )

(c ) So l v e  2 z x p x  
2 2q × y  +  pq - 0

9
.  (a ) S o l v e  t h e  e q u a t i o n  - 13 " " M . .

c o n di t i o n s

u  (x
,  

0 ) =  3 s i n  n  70 x
,  

u  (0
,  

t ) =  0
,  

u  (1
,  

t ) =  0
,

w h e r e o < x <  1
,  

t > 0

2
u  B)2 

u

(b ) S o l v e  
+  

y' - 0 w i t h i n  t h e  r e c t a n g l e

0 [  ×  [  a ,  
0 [  y [  b g iv e n  th a t

u  (0
,  y ) =  u  (a

,  y ) =  u  (x
,  

b ) =  0 a n d

u  (x
,  

0 ) =  x  (a x )
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5 .  (a ) A pp ly  the  m e tho d o f  v a r i a ú o n  o f  p a r a m e t e r s  t o

d 2 
y  

2

s o l v e
山下

y 一

Ï +  e  
X

d 2  
y  dy

( D )  U I V C  ) ^  d x  T  "

d x
' J  

( 1 x y

S e c t i o n c

6 .  (a) F i n d t h e  i n v e r s e  L a p l a c e  t r a n s f o r m  o f

5
3 (5

2 
+  a

2 )

(b ) F i n d  t h e  i n v e r s e  L a p l a c e  t r a n s f o r m  o f

c o t 1 9 )  
(c ) A pp ly  c o n v o l u t i o n  th e o r e m  t o  e v a l u a t e

 ( a)  S o l ve  +  x- y  = 3  co s  3t - 1  si n 3t  gi ve n

tha t  y  (0) =  0 a n d y
'

(0 ) =  6 b y  L a p l a c e  t r a n s f o r m

24018


