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Instructions:   

 1. All units have internal choice, answer one complete question from each unit. 

 2. Missing data, if any, may be suitably assumed.  
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  UNIT - 1 CO PO Marks 

1 a) If  be the angle between the radius vector and the tangent at any point 

on the curve ( )r f = , then prove that tan
dr

r
d




= . 

1 1 6 

 
 

b) Find the pedal equation of the curve 
2

1 cos
a

r
= − . 

 

1 

 

1 
 

7 

 c) If 
1 and 

2 are the radii of curvature at the extremities of any chord of 

the cardioid ( )1 cosr a = + which passes through the pole, then show 

that 
2

2 2

1 2

16

9

a
 + = . 

1 1 7 

  OR    

2 a) Find the pedal equation of the curve r = 𝑎𝑒𝜃 cot 𝛼 where 𝛼 is a 

parameter. 

1 1 6 

 b) Prove that the curves  𝑟𝑛 = 𝑎𝑛 cos 𝑛𝜃 and 𝑟𝑛 = 𝑏𝑛 sin 𝑛𝜃  intersect 

orthogonally. 

1 1 7 

 c) Find the radius of curvature at any point on the astroid 
2/3 2/3 2/3.  x y a+ =  

1 1 7 

  UNIT - 2    
 

3 
 

a)  If ( )xzzyyxFu −−−= ,, , then prove that 0=



+




+





z

u

y

u

x

u
. 
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b) If ( )3 3 3log 3eu x y z xyz= + + − , then prove that  

(i) 
3u u u

x y z x y z

  
+ + =

   + +
, 

(ii) 
( )

2

2

9
u

x y z x y z

    −
+ + = 

   + + 
. 
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c) Apply Taylor’s theorem to expand ( ) 1, tan
y

f x y
x

−  
=  

 
 in powers of 

( )1x−  and ( )1y−  up to 2nd degree term.  

 

1 

 

1 
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  OR    

 

4 

 

a) If ( )cos log( )au e a r= , then show that 
2 2

2 2 2

1 1
0

u u u

r r r r 

  
+ + =

  
. 
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b) If cosux e v=  and sinuy e v= , then prove that ' 1JJ = . 1 1 7 

 c) A rectangular box open at the top is to have a volume of 32 cubic units. 

Find the dimensions of the box requiring least material for its 

construction. 

1 1 7 

  UNIT - 3 
   

 

5 
 

a) Solve: ( )21 1
dy

xy xy
dx

+ = . 

 

1 

 

1  
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 b) Find the orthogonal trajectory of the family of conics
2 2

2 2
1

x y
,

a b 
+ =

+
 where  is the parameter. 

1 1 7 

 c) Solve: ( ) ( )2 2 0x y x dx x y dy+ + + = . 
1 1 7 

  OR    

6 a) Solve: 𝑦(2𝑥𝑦 + 𝑒𝑥)𝑑𝑥 − 𝑒𝑥𝑑𝑦 = 0. 1 1 6 

 b) Solve: (4𝑥𝑦 + 3𝑦2 − 𝑥)𝑑𝑥 + 𝑥(𝑥 + 2)𝑑𝑦 = 0. 1 1 7 

 c) Find the orthogonal trajectories of the family 𝑟𝑛 cos(𝑛𝜃) = 𝑎𝑛. 1 1 7 

  UNIT - 4 
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a) Solve: ( )2 32 5xD y x+ = + . 
 

1 
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b) Solve: 
2

2

2
2 cos 2xd y dy

y e x
d x dx

−+ + = − .  
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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

d x d x dx
− + − − − + = − . 
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  OR 
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a) Solve 
2

2

2
4 12 3sin 2xd y dy

y e x
d x dx

+ − = − . 
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b) Solve ( )
2

2

2
sin log

d y dy
x x y x

d x dx
+ + = . 1 

 
1 

 

7 

 c) Apply the method of variation of parameters to solve the differential 

equation 
2

2
2 logxd y dy

y e x
d x dx

−+ + = . 

 

 

 

1 1 7 



 

 

  UNIT - 5 
   

9 a) For what values of   and   do the system of equations 

6,x y z+ + = 2 3 10x y z+ + =  and 2x y z + + =  have  

i) No solution ii) Unique solution iii) Infinitely many solutions. 

1 1 6 

 b) Apply Gauss Seidel method to solve the system of equations 

5 12,x y z− + = 4 2 15x y z+ + = and 2 5 20x y z+ + = taking ( )1,0,3 as 

an initial approximation. Perform 3 iterations. 

1 1 7 

 c) Find the eigenvalues and corresponding eigenvectors of the matrix 

2 2 3

2 1 6

1 2 0

A

− − 
 

= −
 
 − − 

. 

1 1 7 

   OR    
 10 a) Solve the system by Gauss elimination method 4x y z+ + = , 

2 1x y z+ − =  and 2 2x y z− + = . 

1 1 6 

  b) Find the traffic flow in the network of one-way streets with the 

directions shown below. 

                   

1 1 7 

  c) Apply Rayleigh Power method to find the dominant eigenvalue and the 

corresponding eigenvector of the matrix 

8 6 2

6 7 4

2 4 3

A

− 
 

= − −
 
 − 

 by taking 

[1  0  0]𝑇 as the initial approximation. Perform four iterations. 

1 1 7 

                                                               

                                                                 ****** 


