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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) Show that the pair of curves r a=  and 
a

r


=  intersect each other 

orthogonally. 

 

CO1 

 

PO1 

 

6 

 
 

b) Find the pedal equation of the curve ( )cosm mr m a = . 
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PO1 7 

  

c) Find the radius of curvature at the point ( )3 3,
2 2

a a  on the curve 

axyyx 333 =+ .  
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  UNIT – II    
 

2 
 

a) If 
xy

yx
u

−

+
=

1
, yxv 11 tantan −− +=  then show that u  and v  are 

functionally dependent and hence find their functional relationship. 
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b) If 
x y zx y z c=  then show that ( ) 1

2

log −−=



exx

yx

z
 when x y z= = . 
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 c) The temperature T  at any point ( ), ,x y z  in space is ( ) 2, ,T x y z kxyz=  

where k  is a positive constant. Find the highest temperature on the 

surface of the sphere 
2 2 2 2x y z a+ + = . 
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  OR    
 

3 
 

a) Expand ( ) ( ), log 1x

ef x y e y= +  in powers x  and y  up to second 

degree term. 
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b) If ,
y x z x

u u
xy xz

 − −
=  

 
 then show that 2 2 2 0

u u u
x y z

x y z

  
+ + =

  
.  
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 c) The diameter and height of a right circular cylinder are measured as 4 

cm and 6 cm respectively. The possible error in each measurement is 

0.1 cm. Find approximately the corresponding errors in the volume 

and the surface area of the cylinder. 
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  UNIT – III 
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a) Solve: 
2 2 1

.
2

dy x y

dx xy

+ +
=  
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b) Solve: 
3

1
2 2 0xxy e dx x ydy

 
− − = 

 
. 
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c) Show that family of confocal conics
2 2

2 2
1

x y

a b 
+ =

+ +
,   being the 

parameter, is self orthogonal. 
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  UNIT - IV    

5 a) Apply the method of variation of parameters to solve the differential 

equation secy y x + = . 
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b) Solve: ( ) ( )2 1 sinhD D y x− + = . 
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c) Solve: ( )2 29 3 sin 3logx y y xy x x + + = +    .  
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  OR 
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a) Solve: 
2 2 4y y x x + = + + . 
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 b) Apply the method of variation of parameters to solve the differential 

equation 
3

2
6 9

xe
y y y

x
 − + = . 
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c) Solve: ( ) ( ) ( )
3 2

3 2

3 2
1 2 1 4 1 4 4log( 1).

d y d y dy
x x x y x

dx dx dx
− + − − − + = −  
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  UNIT - V    

7 a) Show that the system of equations 3 4 5x y z a+ + = , 4 5 6x y z b+ + =  

and 5 6 7x y z c+ + =  do not have a solution unless 2a c b+ = . Also 

solve when ( ) ( )3,2,1,, =cba . 
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 b) Apply Gauss-Seidel iteration method to obtain an approximate 

solution of the system of equations 20𝑥 + 𝑦 − 2𝑧 = 17, 

3𝑥 + 20𝑦 − 𝑧 = −18 and 2𝑥 − 3𝑦 + 20𝑧 = 25.  

 

CO1 
 

PO1 7 

 c) Find the eigenvalues and the corresponding eigenvectors of the matrix 

6 2 2

2 3 1

2 1 3

A

− 
 

= − −
 
 − 

. 
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