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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 radius vector and the tangent at any 

point of the curve 𝑟 = 𝑓(𝜃)  then prove that ( )
d

tan r
dr


 = . 

1 1 6 

 b) Find the pedal equation of the curve 𝑟𝑛 = 𝑎𝑛cos⁡(𝑛𝜃).   1 1 7 

 c) Show that the radius of curvature of the curve

( )4sin sin 2y x x= −  at 
2

x =  is 
5 5

4
. 

1 1 7 

  OR 
   

2 a) Find the angle between the radius vector and the tangent for the 

curve 𝑟 = 𝑎(1 − 𝑐𝑜𝑠𝜃). 

1 1 6 

 b) Estimate the angle between the curves 𝑟𝑛 = 𝑎𝑛cos⁡(𝑛𝜃) and  

𝑟𝑛 = 𝑏𝑛sin⁡(𝑛𝜃). 

1 1 7 

 
 

c) Show that the radius of curvature for the curve 𝑟2𝑠𝑒𝑐2𝜃 = 𝑎2 is  

𝜌 =
𝑎2

3𝑟
. 

1 1 7 

  UNIT - 2 
   

3 a) If ( )2 3 3 4 4 2u f x y, y z, z x= − − − , prove that 6 4 3 0x y zu u u .+ + =  1 1 6 

 
 

b) If 𝑢 = 𝑥 + 𝑦 + 𝑧,⁡⁡⁡𝑢𝑣 = 𝑦 + 𝑧,⁡⁡⁡𝑢𝑣𝑤 = 𝑧,⁡⁡show that 

⁡
𝜕(𝑥,𝑦,𝑧)

𝜕(𝑢,𝑣,𝑤)
= 𝑢2𝑣. 

1 1 7 

 c) The diameter and altitude of a can in the shape 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 maximum possible error in the values 

computed for the volume and the lateral surface area. 

2 1 7 

  OR 
   

U.S.N.           



 

 

 

4 
 

a) If 𝑢 = ⁡𝑒𝑎𝑥+𝑏𝑦⁡𝑓(𝑎𝑥 − 𝑏𝑦) prove that  𝑏
𝜕𝑢

𝜕𝑥
+ 𝑎

𝜕𝑢

𝜕𝑦
= 2𝑎𝑏𝑢. 1 1 6 

 b) Expand 𝑓(𝑥, 𝑦) = 𝑒𝑥𝑦  in powers of ( )1x−  and ( )1y−  up to 

second degree term. 

1 1 7 

 c) Find the extreme values for the function 

𝑓(𝑥1, 𝑥2) = 𝑥1
3 + 𝑥2

3 + 2𝑥1
2 + 4𝑥2

2 + 6. 

1 1 7 

  UNIT - 3 
   

 

5 

 

a) Solve:  
𝑑𝑦

𝑑𝑥
+

𝑦

𝑥
= 𝑦2. 

 

1 
 

1 6 

 b) Solve: (2𝑥𝑦 − 𝑦2 + 𝑦)𝑑𝑥 + (3𝑥2 − 4𝑥𝑦 + 3𝑥)𝑑𝑦 = 0. 1 1 7 

 c) Show that the family of parabolas  𝑦2 = 4𝑎(𝑥 + 𝑎)  is  

self-orthogonal. 

1 1 7 

  OR 
   

6 a) Solve (2𝑥 + 𝑦 + 1)𝑑𝑥 + (𝑥 + 2𝑦 + 1)𝑑𝑦 = 0. 
 

1 
 

1 
6 

 b) A tank contains 1000 gallons of brine in which 500lb of salt are 

dissolved. Fresh water runs into the tank at the rate of 10 gallons 

per minute and the mixture is kept uniform by stirring, runs out 

at the same rate. How long will it be before only 50lb of salt is 

left in the tank? 

2 1 7 

 c) Find the orthogonal trajectory of the family of curves⁡ 2 2 2r a cos = . 1 1 7 

  UNIT - 4 
   

7 a) Solve: ( 𝐷2 − 4𝐷 + 13)𝑦 = 𝑒3𝑥⁡⁡𝑐𝑜𝑠ℎ2𝑥. 1 1 6 

 b) Solve: (2𝑥 + 1)2
𝑑2𝑦

𝑑𝑥2
− 6(2𝑥 + 1)

𝑑𝑦

𝑑𝑥
 +16𝑦 = 8(2𝑥 + 1)2. 

1 1 7 

 c) The differential equation for a circuit in which self-inductance 

and capacitance neutralize each other is  𝐿
𝑑2𝑞

𝑑𝑡2
+

𝑞

𝐶
= 0.  Estimate 

the charge 𝑞⁡as a function of 𝑡⁡given that 𝑞 = 0⁡and  𝑖 = 0 

when⁡𝑡 = 0. 

2 1 7 

  OR    

8 a) Solve: (𝐷2 − 2𝐷 + 4)𝑦 = 𝑒𝑥 +cos 𝑥. 1 1 6 

 b) Apply the method of variation of parameters to solve the 

differential equation 
𝑑2𝑦

𝑑𝑥2
+ 𝑦 = 𝑐𝑜𝑠𝑒𝑐𝑥. 

1 1 7 

 
 

c) Solve: 𝑥2
𝑑2𝑦

𝑑𝑥2
+ 4𝑥

𝑑𝑦

𝑑𝑥
+ 2𝑦 = 𝑥. 

 

 

1 
 

1 7 

 
  UNIT - 5    

 
 

9 

 
 

 
a) Find the rank of a matrix   A= [

0⁡⁡⁡⁡⁡⁡1⁡⁡⁡ − 3⁡⁡⁡ − 1
1⁡⁡⁡⁡⁡⁡0⁡⁡⁡⁡⁡⁡⁡1⁡⁡⁡⁡⁡⁡⁡1⁡
3⁡⁡⁡⁡⁡⁡⁡1⁡⁡⁡⁡⁡⁡0⁡⁡⁡⁡⁡⁡2
1⁡⁡⁡⁡⁡⁡⁡1⁡⁡⁡⁡ − 2⁡⁡⁡⁡⁡0⁡

]. 

 

 

 

 

1 

 

1 
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 b) Apply Gauss-Seidel method to approximate the solution for the 

system of equations 20 2 17x y z+ − = , 3 20 18x y z+ − = − and  

2 3 20 25x y z− + =  with an initial approximation as ( )0 0 0, , . 

Perform three iterations. 

1 1 7 

 c) Balance the chemical equation 𝐶2𝐻6 + 𝑂2 → 𝐶𝑂2 + 𝐻2𝑂 by 

constructing the homogeneous system of equations. 

2 1 7 

  OR    

10 a) Find the values of β and μ for which the system 6x y z ,+ + =  

2 3 10x y z+ + =  and 2x y z + + =  has (i) a unique solution,    

(ii) infinitely many solutions and (iii) no solution. 

1 1 6 

 b) Apply matrix method to find the traffic flow in the net of  
one-way street directions shown in the figure: 

 

2 1 7 

 c) Apply Rayleigh Power method to find the dominant eigenvalue 

and the corresponding eigenvector of the matrix  

4 1 1

2 3 1

2 1 5

A

− 
 

= − 
 − 

by taking the initial vector as  1 0.8 0.8
T

− . 

Perform four iterations. 

1 1 7 
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