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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) With usual notations, prove that tan ∅ = 𝑟
𝑑𝜃

𝑑𝑟
. 

 

CO1 
 

PO1 

 

6 

 b) Find the pedal equation of the polar curve  

 𝑟𝑚 = 𝑎𝑚(cos 𝑚𝜃 + sin 𝑚𝜃). 

 

CO1 
 

PO1 7 

 
 

c) Find the radius of curvature for 𝑦2 =
𝑎2(𝑎−𝑥)

𝑥
 where the curve meets 

the 𝑥 - axis. 

 

CO1 
 

PO1 
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  UNIT - II 
   

 

2 
 

a) If (𝑥 + 𝑦)𝑧 = 𝑥2 + 𝑦2, show that (
𝜕𝑧

𝜕𝑥
−

𝜕𝑧

𝜕𝑦
)

2

= 4 (1 −
𝜕𝑧

𝜕𝑥
−

𝜕𝑧

𝜕𝑦
). 
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 b) Expand 𝑓(𝑥, 𝑦) = 𝑒𝑎𝑥 sin(𝑏𝑦) in Maclaurin’s series up to second 

degree term. 

 

CO1 
 

PO1 7 

 c) Find the extreme values of the function  

𝑓(𝑥, 𝑦) = 𝑥3 + 3𝑥𝑦2 − 3𝑥2 − 3𝑦2 + 4. 

CO1 PO1 7 

  OR 
   

 

3 
 

a) If 𝑢 = 𝑓 (
𝑦−𝑥

𝑥𝑦
 ,

𝑧−𝑥

𝑧𝑥
) then prove that 𝑥2 𝜕𝑢

𝜕𝑥
+ 𝑦2 𝜕𝑢

𝜕𝑦
+ 𝑧2 𝜕𝑢

𝜕𝑧
= 0. 
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b) If 𝑢 =
𝑥𝑦

𝑧
, 𝑣 =

𝑦𝑧

𝑥
 and 𝑤 =

𝑧𝑥

𝑦
, then prove that 𝐽𝐽′ = 1. 
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 c) Apply Gradient descent method to approximate the minimum point 

of the function 
2 2( , ) 3f x y x y= +  near the point ( )1,2 . Perform two 

iterations. 
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  UNIT - III 
   

 

4 
 

a) Solve: 
𝑑𝑦

𝑑𝑥
=

𝑦

𝑥−√𝑥𝑦
 . 
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 b) Solve: 𝑦(𝑥 + 𝑦 + 1) 𝑑𝑥 + 𝑥(𝑥 + 3𝑦 + 2) 𝑑𝑦 = 0. 
 

CO1 
 

PO1 7 

 c) Find the orthogonal trajectories of the family of curves 

𝑟 = 2𝑎(cos 𝜃 + sin 𝜃). 
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PO1 7 

U.S.N.           



 

 

  UNIT - IV 
   

5 a) Find the remainder when 721001 is divided by 31. 
 

CO1 
 

PO1 6 

 b) Solve the system of linear congruences 𝑥 ≡ 2 (mod 3), 

𝑥 ≡ 3 (mod 5) and 𝑥 ≡ 2 (mod 7) using Chinese remainder 

theorem.  

 

CO1 
 

PO1 7 

 c) A small clothing manufacturer produces two styles of sweaters: 

cardigan and pullover. She sells cardigans for Rs.31 each and 

pullovers for Rs.28 each. If her total revenue from a day’s production 

is Rs.146, how many of each type might she manufacture in a day? 

 

CO1 
 

PO1 7 

  OR 
   

6 a) Solve 20𝑥 ≡ 8 (mod 24). 
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PO1 6 

 b) Find the roots of 𝑥5 − 3𝑥2 + 2 ≡ 0 (mod 49). 
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PO1 7 

 c) If 𝑝 = 3, 𝑞 = 11 and the private key is 𝑑 = 7 then find the public 

key using RSA algorithm and hence encrypt the number 19. 
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PO1 7 

  UNIT – V 
   

7 a) Find the values of 𝜆 and 𝜇 for which the system of equations 

2𝑥 + 3𝑦 + 5𝑧 = 9, 7𝑥 + 3𝑦 − 2𝑧 = 8 and 2𝑥 + 3𝑦 + 𝜆𝑧 = 𝜇 has 

(i) Unique solution (ii) Infinitely many solutions (iii) No solution. 
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PO1 6 

 b) Apply the Gauss –Seidel iterative method to obtain an approximate 

solution of the system of equations 27𝑥 + 6𝑦 − 𝑧 = 85, 

6𝑥 + 15𝑦 + 2𝑧 = 72 and 𝑥 + 𝑦 + 54𝑧 = 110. Carry out three 

iterations, taking the initial approximation to the solution as (2, 3, 2). 

 

CO1 
 

PO1 7 

 c) Apply Rayleigh’s power method to find the largest eigenvalue and 

the corresponding eigenvector of the matrix 𝐴 = [
   4 1 −1
   2 3 −1
−2 1    5

] by 

taking [1 0 0]𝑇 as the initial eigenvector. Carry out four 

iterations. 
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PO1 7 
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