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Answer ALL questions. 

PART A — (10 × 2 = 20 marks) 

1. Form the partial differential equation by eliminating the arbitrary constants 
''a  and ''b  from the relation ( ) byxaz ++= . 

2. Find the complete solution of xypq = . 

3. Fourier series of a function ( )
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. What is the function represented by the same Fourier 

series the interval ( )ππ 3, ? 

4. Find the Fourier series of a function ( )xf  up to the first harmonic from the 

following data 12=n , ( ) = 090.50xf ,  ( ) = 699.14cosxxf  and 

( ) = 962.18sin xxf . 
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5. Classify the partial differential equation 
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6. Find the steady state temperature of a rod of length 10cm whose ends are kept 
at 30°C and 40°C respectively. 

7. State the exponential form of Fourier integral theorem. 

8. Find the Fourier sine transform of a function ( ) xx eexf 32 4 −− += . 

9. Find the Z -transform of ( )n1− . 

10. State initial value theorem in Z -transforms. 

PART B — (5 × 16 = 80 marks) 

11. (a) (i) Find the singular solution of 22 qpqpqypxz ++++= . (8) 

  (ii) Solve ( ) yxezDDDDDD +=−+− 23223 '8'12'6 . (8) 

Or 

 (b) (i) Find the general solution of ( ) ( ) ( )zyx
y
zzyx

x
zyyzz −=

∂
∂++

∂
∂−− 22 2 .  

     (8) 

  (ii) Solve ( )22 '6'5 DDDD +−  xyz sin= . (8) 

12. (a) (i) Find the Fourier series for the function ( ) lxlxxf <<−= , . Hence 

find the value of .....531 222 +++ −−−  (8) 

  (ii) Find the half-range Fourier sine series for ( ) ( )xxxf −= π in ( )π,0 , 

and hence show that 
32
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5
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3
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1
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π=−+− . (8)   

Or 

 (b) (i) Find the complex form of the Fourier series of a function 
( ) axexf −= in the interval ( )ll,− . (8) 

  (ii) Find the half-range cosine series for ( )




<<−
<<

=
πππ

π
xx

xx
xf

2
20,

. 

Hence deduce the value ( )
∞

= −1
212
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n n
. (8) 
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13. (a) A string is stretched and fastened to two points l apart. Motion is started 
by displacing the string into the form of the curve ( )xlxy −= and also by 

imparting a constant velocity ''k to every point of the string in this 
position at time 0=t . Find the displacement function ( )txy , . (16) 

Or 

 (b) Find the steady state temperature distribution in a rectangular plate of 
sides ''a and ''b which is insulated on the lateral surface and three of 
whose edges 0=x , ax = , by =  are kept at zero temperature, if the 

temperature in the edge 0=y  is given by 
a
x

a
x ππ 3

sin2
2

sin3 + . (16) 

14. (a) (i) Find the Fourier transform of ( )
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. Hence 

evaluate 
∞
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  (ii) Use Fourier cosine transforms method to evaluate 

( )( )
∞

++0
22 41

1 dx
xx

.   (6) 

Or 

 (b) (i) Find the Fourier transform of ( )
x
axxf sin=  and hence find the 

value of 
∞

∞−

dx
x
ax

2

2sin
, using Parseval’s identity. (8) 

  (ii) Find the Fourier cosine transform of axe− . Use it to find the Fourier 

transform of bxe xa cos− .   (8) 

15. (a) (i) Find the Z -transform of ( )( )21
32
++

+
nn

n
. (8) 

  (ii) Solve, by using −Z transform, the equation nyyy nnn =++ ++ 44 12 , 
given that 00 =y  and 11 =y .  (8) 

Or 
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 (b) (i) Find the −Z transform of ( ) ( )ngnf * , where 

( ) ( )
( )





<
≥= − 0,21

0,31
n
nnf n

n
and ( ) ( ) ( )nUng n21= . (8) 

  (ii) Find the inverse Z - transform of 
( ) ( )112

4
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−− zz
z

, by using the 

method of partial fractions.   (8) 
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