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Instructions:  1. Answer any FIVE full questions, choosing one full question from each unit. 

          2. Missing data, if any, may be suitably assumed.  
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  UNIT – I CO PO Marks 
 

1 
 

a) Evaluate 
R

x y dx dy , if 𝑅 is the domain bounded by ,x axis−  

ordinate 2x a=  and the curve 
2 4x ay= . 
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b) Evaluate 

2

4 2

1 1

0 x

y dy dx

y x−
   by changing the order of integration. 
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c) Show that 
8 42

0 0

2

32

x xxe dx x e dx


 
− − =  . 
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a) Evaluate 2 2

23 9

3 0

x

x y dy dx

−

−

+   by changing into polar 

coordinates. 
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 b) Compute the volume of the tetrahedron bounded by the plane 

1
x y z

a b c
+ + =  and the co-ordinate planes using triple integrals. 

CO2 PO1 7 

 c) Derive the relationship between the Beta and Gamma function. CO1 PO1 7 

  UNIT – II 
   

 

3 
 

a) Find the directional derivative of 
2 2 2x y z   at the point ( )1,1, 1−  in 

the direction of the tangent to the curve tx e= , 1 2siny t= +  and 

cosz t t= − , where 1 1t−   . 
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b) ( ) ( ) ( )3 2 26 3 3F xy z i x z j xz y k= + + − + −  is velocity vector 

field. Show that F  is an irrotational and hence find its scalar 

potential ( ), ,x y z ,  given ( )1, 1,1 1 − = . 
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 c) Apply Green’s theorem to compute the work done  

( )sin cos
C

W y x dx xdy= − + , where C  is the triangle enclosed 

by the lines 0y = , 
2

x =  and 2xy


= . 

CO2 PO1 7 

  UNIT – III 
   

 

4 
 

a) Solve 
2

2 3

2
9

z z
x x y

x x

 
+ =

 
 by direct integration method. CO1 PO1 6 

 
 

b) Solve ( ) ( ) ( )2 3 3 2 3 3 2 3 3x y z p y z x q z x y− + − = − . 
 

CO1 

 

PO1 

 

7 

 
 

c) Derive the one-dimensional heat equation in the form 
2

t xxu c u= . 
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  OR 
   

5 a) Form a partial differential equation by eliminating arbitrary 

functions from 
1

[ ( ) ( )]z f r at g r at
r

= − + + . 

CO1 PO1 6 

 
 

b) Solve 2 4( )( )z z x y p x q y x+ − = . CO1 PO1 7 

 c) Apply the method of separation of variables to solve 

2
z z

z
x y

 
= +

 
 subjected to the condition 3( ,0) 6 xz x e−= . 

CO1 PO1 7 

  UNIT – IV 
   

6 a) Apply Newton-Raphson method to find a root of the function 

( ) ( )tan 1f x x x= +  near x =  correct to 4 decimal places. 

CO1 PO1 6 

 b) Apply suitable interpolation formula to compute the viscosity of 

the oil 140 C  from the given data: 

Temperature C  110 130 160 190 

Viscosity 10.8 8.1 5.5 4.8 
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c) The velocity ( )/v km min of a moped which starts from rest, is 

given at fixed intervals of time ( )mint  as follows:  

( )mint  2 4 6 8 10 12 14 16 18 20 

( )/v km min  10 18 25 29 32 20 11 5 2 0 

Estimate the approximate distance covered in 20 minutes using 

suitable Simpson’s rule. 

 

CO2 

 

PO1 

 

7 

  UNIT – V 
   

7 a) Compute the approximate value of y  at 0.1x =  and 0.2x =  by 

determining the Taylor series solution of 2 1y x y = −  up to fourth 

degree term given ( )0 1y = . 

CO1 PO1 6 

 
 

b) Find an approximate solution of ( )siny x y = + , ( )0 1y =  at 

0.2x =  by Runge-Kutta method of order 4 taking 0.2h = .  
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c)  Find an approximate solution of 2y xy y = +  at 0.4x =  using 

Milne’s predictor corrector method given ( )0 1.0000y = , 

( )0.1 1.1169y = , ( )0.2 1.2773y =  and ( )0.3 1.5049y = . 
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