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Instructions:  Answer any FIVE full questions, choosing one full question from each unit. 
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  UNIT - I  

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

curve   r f  , then prove that  
d

tan r
dr


  . 
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b) Show that the radius of curvature of the curve 𝑟𝑛 = 𝑎𝑛 sin(𝑛𝜃) is  
𝑎𝑛

(𝑛+1)𝑟𝑛−1 . 
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c) Find the pedal equation of the curve 
2𝑎

𝑟
= 1 − 𝑐𝑜𝑠𝜃.  
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  UNIT - II 
 

2 a) Expand 𝑒𝑦log𝑒(1 + 𝑥) in powers of x and y up to third degree terms. 6 

 b) Find the value of 𝑛 so that 𝑣 = 𝑟𝑛(3 cos2 𝜃 − 1) satisfies the equation 
𝜕

𝜕𝑟
(𝑟2  

𝜕𝑣

 𝜕𝑟
) +

1

sin(𝜃)

𝜕

𝜕𝜃
(sin(𝜃) 

𝜕𝑣 

𝜕𝜃
) = 0. 
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 c) Find the extremum of the function 

 𝑓(𝑥, 𝑦) = 𝑥3 + 3𝑥𝑦2 − 15𝑥2 − 15𝑦2 + 72𝑥. 
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  OR 
 

3 a) If 𝑢 = 𝑓 (
𝑦−𝑥

𝑥𝑦
,

𝑧−𝑥

𝑥𝑧
), show that 𝑥2 𝜕𝑢

𝜕𝑥
+ 𝑦2 𝜕𝑢

𝜕𝑦
+ 𝑧2 𝜕𝑢

𝜕𝑧
=0. 6 

 
 

b) Expand the function 𝑓(𝑥, 𝑦) = tan−1 (
𝑦

𝑥
) in the powers of (𝑥 − 1) and 

 (𝑦 − 1) up to second degree terms. 
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 c) If  𝑥 = 𝑒𝑢 cos(𝑣), 𝑦 = 𝑒𝑢 sin(𝑣)  then verify that   𝐽. 𝐽′ = 1where 𝐽 =
𝜕(𝑥,𝑦)

𝜕(𝑢,𝑣)
 

and 𝐽′ =
𝜕(𝑢,𝑣)

𝜕(𝑥,𝑦)
. 
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UNIT - III 

 

4 a) Solve: [𝑦 (1 +
1

𝑥
) + cos(𝑦)] 𝑑𝑥 + [𝑥 + log 𝑥 − 𝑥 sin(𝑦)]𝑑𝑦 = 0. 6 

 b) Solve: 𝑦4𝑑𝑥 = (𝑥−3 4⁄ − 𝑦3𝑥)𝑑𝑦. 7 

U.S.N.           



 

 

 c) For the family of curves 𝑥 − 𝑦 + 1 = 𝑎𝑒−𝑦, where ‘a’ is the parameter, find the 

orthogonal trajectory which passes through the point (0,1). 
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  UNIT - IV 
 

5 a) Solve: 𝑦′′ + 4𝑦 = sin(3𝑥) + cos(2𝑥). 6 

 b) Solve: 𝑥2𝑦′′ − 4𝑥𝑦′ + 6𝑦 = 4𝑥 − 6. 7 

 c) Apply the method of variation of parameters to solve (𝐷2 + 3𝐷 + 2)𝑦 = 𝑒𝑒𝑥
. 7 

  OR 
 

6 a) Solve: 𝐷(𝐷 + 1)2𝑦 = 12𝑒−𝑥 + 3𝑥. 6 

 b) Solve the initial value problem (𝐷2 + 4𝐷 + 4)𝑦 = 𝑥2 + 2𝑥 given 𝑦(0) = 0, 

𝑦′(0) = 1. 
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 c) Solve: (1 + 𝑥)2𝑦′′ + (1 + 𝑥)𝑦′ + 𝑦 = sin[2 log(1 + 𝑥)]. 7 

  UNIT - V 
 

7 a) Investigate the values of 𝜆 and 𝜇 such that 𝑥 + 3𝑦 + 5𝑧 = 9 , 𝑥 − 𝑦 + 2𝑧 = 1 

and 2𝑥 + 2𝑦 + 𝜆𝑧 = 𝜇  has  i) Unique solution ii) infinitely many solution   

iii) No solution. 
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 b) Apply Gauss–Seidel iteration method to solve the system of equations 

722156;85627;11054  zyxzyxzyx . Perform three 

iterations. 

7 

 c) Apply Rayleigh power method to approximate a dominant eigenvalue and 

corresponding eigenvector of the matrix 𝐴 = [
2 −12
1 −5

]. Perform five 

iterations. 
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                  ******* 


