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                                                                        Register Number: …………………….. 

B.E DEGREE EXAMINATIONS: APRIL/MAY 2014 

(Regulation 2009) 

Seventh Semester 

COMPUTER SCIENCE ENGINEERING 

MAT112: Partial Differential Equations and Their Solution Methodologies  
 

Time: Three Hours Maximum Marks: 100

Answer all the Questions:- 

PART A (10 x 1 = 10 Marks) 

1. Solution of the equation డ௭
డ௫

ൌ 0 is 
 a) x = 0        b) z ൌ  x fሺyሻ ൅  ሺyሻ׎

 c) z = f(x) d) z ൌ  ሺyሻ׎  

2. The particular integral of the equation ሾሺܦ െ 1ሻଶ െ ݖԢଶሿܦ ൌ ݁௫ି௬ is          

 a)  ݁௫ି௬ b) ݁ݔ௫ି௬ 

 c) െ݁௫ି௬ d) ݔଶ݁௫ି௬ 

3. The canonical form of the wave equation 2
tt xxu c u=  when ,x ct x ctξ η= − = +     is 

 a) 0uηη =  b) 0uξη =  

 c) 0uξξ =  d) 2u cξη =  

4. 
The type of partial differential equation 

2 2 2

2 24 4 6 8 16 0.u u u u u u
x x y y x y
∂ ∂ ∂ ∂ ∂

+ + − − − =
∂ ∂ ∂ ∂ ∂ ∂

 is  

 a) Parabolic  b) hyperbolic      

 c) elliptic d) Both hyperbolic and elliptic 

5. Choose a proper solution of steady state heat flow in two dimensions, if the non-zero boundary 

values is prescribed on y=a 

 a) ݑሺݔ, ሻݕ ൌ ሺ݁ܣ௣௫ ൅  ௣௫ሻି݁ܤ

ሺܥ cos ݕ݌ ൅ ܦ sin  ሻݕ݌

b) ݑሺݔ, ሻݕ ൌ ሺ݁ܣ௣௬ ൅  ௣௬ሻି݁ܤ

ሺܥ cos ݔ݌ ൅ ܦ sin  ሻݔ݌

 c) ݑሺݔ, ሻݕ ൌ ሺݔܣ ൅ ݕܥሻሺܤ ൅ ,ݔሺݑ (ሻ dܦ ሻݕ ൌ ሺܥ cos ݕ݌ ൅ ܦ sin  ሻݕ݌

               ሺܥ cos ݔ݌ ൅ ܦ sin  ሻݔ݌

6. The partial differential equation that represents steady state heat flow in polar coordinates is 

 a) ߲ଶݑ
ଶݎ߲ ൅

1
ݎ

ݑ߲
ଶݎ߲ ൅

1
ଶݎ

߲ଶݑ
ଶߠ߲ ൌ 0 

b) ߲ଶݑ
ଶݎ߲ ൅

1
ݎ

ݑ߲
ݎ߲

൅
1
ଶݎ

߲ଶݑ
ଶߠ߲ ൌ 0 

 c) ߲ଶݑ
ଶݎ߲ ൅

1
ݎ

ݑ߲
ݎ߲ ൅

1
ଷݎ

߲ଶݑ
ଶߠ߲ ൌ 0 

d) ߲ଶݑ
ଶߠ߲ ൅

1
ݎ

ݑ߲
ݎ߲ ൅

1
ଶݎ

߲ଶݑ
ଶݎ߲ ൌ 0 
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7. Laplace transform of Heavyside’s unit step function is  

 a) ase−     b) se
s

−

 

 c) a se
s

−

 
d) 1

s
 

8. ( )L u t∂ ∂  is 
 a) 

( , )su u o t
−

−  
b) 

( , )su u x o
−

−  

 c) 
( , )su u x o

−

+  
d) 

( , )ts u u x o
−

−  

9. xF e−⎡ ⎤
⎣ ⎦ is 

 a) does not exist b) 

 
ටଶ

గ
ଵ

௦మାଵ
 

 c) 
ටଶ

గ 2 1
s

s +
 

d) 
ඨ2

ߨ
1

ଶݏ െ 1 

10. The one dimensional diffusion equation is 

 a) 2

2

u uK
x t
∂ ∂

=
∂ ∂

 
b) u u

x t
∂ ∂

=
∂ ∂

 

 c) u uk
x t
∂ ∂

=
∂ ∂

 d) 2

2

u uK
tx

∂ ∂
=
∂∂

 

PART B (10 x 2 = 20 Marks) 

11. Form the PDE by eliminating the arbitrary constants a and b from ( ) ( )2 2 .z x a y b= + + +  
12.

Find the complete integral of z px qy pq= + + where , .z zp q
x y
∂ ∂

= =
∂ ∂

 

13.
Classify the equation 

2 2 2

2 23 4 6 2 0.u u u u u u
x x y y x y
∂ ∂ ∂ ∂ ∂

+ + − + − =
∂ ∂ ∂ ∂ ∂ ∂

 

14. Why we need to transform PDE to canonical form? 

15. Write any two solutions of the Laplace equation in Cartesian coordinates obtained by the method 
of separation of variables. 

16. How will you choose the proper solution for the steady state heat flow in plate that does not 

contain the pole? 

17. Find the Laplace transform of  డ௨
డ௧

 where u is a function of two variables x and t. 

18. Find the inverse Laplace transform of ௘షమೞ

௦మାସ
   . 

19. Find the Fourier Cosine transform of e-2x. 

20. Find the Fourier Sine transform of f(x) = 1 in ( )0, .l  
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PART C (5 x 14 = 70 Marks) 

21. a) (i) Form the PDE by eliminating the arbitrary functions for ݖ ൌ ሻݕଶ݂ሺݔ ൅  ሻ.  (7)ݔଶ݃ሺݕ

  (ii) Solve: 2 2 16z px qy p q= + + + +  (7) 

(OR) 

 b) (i) Solve: ( ) ( )2 2 2x yz p y zx q z xy− + − = −  (6) 

  (ii) Solve: ( ) ( )3 2 2 3 2 cosx yD D D DD D z e x y+′ ′ ′+ − − = + +  (8) 

 

22. a)  Reduce the relation 3ݑ௫௫ ൅ ௫௬ݑ10 ൅ ௬௬ݑ3 ൌ 0 to a canonical form and solve it.  

(OR) 

 b)  Reduce the equation ݑ௫௫ െ 2 sin ݔ ௫௬ݑ െ ௬௬ݑݔଶݏ݋ܿ െ cos ݔ ௬ݑ ൌ 0  to a 

canonical form and solve it. 

 

 

23. a)  A square plate is bounded by the lines x = 0, y = 0, x = 20 and y = 20. Its faces 

are insulated.  The temperature along the upper horizontal edge is given by  

u(x, 20) = x (20 - x) when 0 < x < 20 

While the other three edges are kept at 00 c .  Find the steady state temperature of 

the plate. 

 

(OR) 

 b)   Find the steady-state temperature function ݑሺݎ,  ሻ in a semi-circular plate ofߠ

radius a, insulated on both the faces with its curved boundary kept at a constant 

temperature ଴ܷ and its bounding diameter kept at zero temperature. 

 

 

24. a)  Using the Laplace transform method, find the solution ߠሺݔ, ሻݐ  of one 

dimensional  diffusion equation డమఏ
డ௫మ ൌ ଵ

௞
డఏ
డ௧

,   0 ൑ ݔ ൑ ,ߨ ݐ ൐ 0  satisfying the 

boundary conditions ߠሺ0, ሻݐ ൌ 1 െ ݁ି௧, ݐ ൐ 0  

,ߨሺߠ                                   ሻݐ ൌ 0, ݐ ൐ 0 

,ݔሺߠ                                   0ሻ ൌ 0, ݐ ൌ 0,0 ൑ ݔ ൑  ߨ

 

(OR) 

 
 

 b)  Using the Laplace transform method, solve the IBVP described by 
׷     ܧܦܲ     ௫௫ݑ ൌ ;   ௧௧ݑ 0 ൏ ݔ ൏ 1, ݐ ൐ 0          
     ( ) ( ): 0, 1, 0, 0BCs u t u t t= = >   
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     ( ): , sinICs u x o xπ=  

                    ( ),0 , 0 1.tu x sin x xπ=− < <  

 

25. a)  Solve the heat conduction problem described by 

݇
߲ଶݑ
ଶݔ߲ ൌ

ݑ߲
ݐ߲ ,   0 ൏ ݔ ൏ ∞, ݐ ൐ 0 

,ሺ0ݑ ሻݐ ൌ ,௢ݑ ݐ ൒ 0  

,ݔሺݑ 0ሻ ൌ 0,    0 ൏ ݔ ൏ ∞,   

u and డ௨
డ௫

݄ݐ݋ܾ ݀݊݁ݐ ݋ݐ ݋ݎ݁ݖ ݏܽ ݔ ՜ ∞. 

 

(OR) 

 b)  Using Transform method, find the steady-state temperature distribution ݑሺݔ,  ሻݕ

in a long square bar of side ߨ with one face maintained at constant temperature 

 .଴ and the other faces at zero temperatureݑ

 

 

 

************* 


