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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) Derive an expression to find the angle between radius vector and 

tangent to the polar curve ( )r f = . 

CO1 PO1 6 

 b) Find the pedal equation for the polar curve 

𝑟𝑚 = 𝑎𝑚(cos 𝑚𝜃 + sin 𝑚𝜃). 

CO1 PO1 7 

 c) Find the radius of curvature of the Folium 𝑥3 + 𝑦3 = 3𝑎𝑥𝑦 at the 

point (
3𝑎

2
,

3𝑎

2
).  

CO1 PO1 7 

  UNIT - II 
   

 

2 
 

a) If 𝑢 = 𝑓 (
𝑥

𝑦
 ,

𝑦

𝑧
 ,

𝑧

𝑥
) then prove that 𝑥

𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
+ 𝑧

𝜕𝑢

𝜕𝑧
= 0. 
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PO1 

 

6 

 
 

b) If 𝑢 = 𝑥2 + 3𝑦2 − 𝑧3, 𝑣 = 4𝑥2𝑦𝑧, 𝑤 = 2𝑧2 − 𝑥𝑦, evaluate 
𝜕(𝑢,𝑣,𝑤)

𝜕(𝑥,𝑦,𝑧)
 

at (1, −1, 0).  
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7 

 c) Determine the Maclaurin series expansion of √1 + sin 2𝑥 up to the 

fourth degree. 
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PO1 

 

7 

  OR 
   

 

3 
 

a) If ( )3 3 3log 3u x y z xyz= + + −  then prove that 
3

x y zu u u
x y z

+ + =
+ +

 

 and hence show that 
( )

2

2

9
u

x y z x y z

    −
+ + = 

   + + 
. 
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b) If 𝑥 = 𝑟 sin 𝜃 cos 𝜙, 𝑦 = 𝑟 sin 𝜃 sin 𝜙, 𝑧 = 𝑟 cos 𝜃 find 𝐽 (
𝑥,𝑦,𝑧

𝑟,𝜃,𝜙
).    

 

CO1 

 

PO1 

 

7 

 c) Find the extreme values of the function  

𝑓(𝑥, 𝑦) =  𝑥4 + 𝑦4 − 2𝑥2 + 4𝑥𝑦 − 2𝑦2.  

CO1 PO1 7 

  UNIT - III  
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a) Solve  
𝑑𝑦

𝑑𝑥
+ 𝑦 tan 𝑥 = 𝑦3 sec 𝑥. 
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6 

 b) Solve (𝑥𝑦3 + 𝑦) 𝑑𝑥 + 2(𝑥2𝑦2 + 𝑥 + 𝑦4) 𝑑𝑦 = 0. CO1 PO1 7 

U.S.N.           



 

 

 
 

c) Find the orthogonal trajectories of the family of curves  
𝑥2

𝑎2 +
𝑦2

𝑏2+𝜆
=

1, where 𝜆 is the parameter. 

 
CO2 

 
PO1 

 

7 

  UNIT - IV 
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a) 
 

Find the remainder when 730 is divided by 15. 
 

CO1 
 

PO1 

 

6 

 b) Apply Chinese Remainder theorem to solve the system of linear 

congruences 𝑥 ≡ 5 (mod 3), 𝑥 ≡ 2 (mod 5), 𝑥 ≡ 1 (mod 11). 

CO1 PO1 7 

 c) Solve the polynomial congruence  𝑥3 + 3𝑥 + 5 ≡ 0 (mod 9). CO1 PO1 7 

  OR 
   

6 a) Solve the linear Diophantine equation 70𝑥 + 112𝑦 = 168. CO1 PO1 6 

 b) Apply Chinese Remainder theorem to solve the system of linear 

congruences 𝑥 ≡ 2 (mod 3), 𝑥 ≡ 3 (mod 5), 𝑥 ≡ 2 (mod 7). 

CO1 PO1 7 

 c) Encode STOP using RSA algorithm with key (2537, 13) by taking  

𝑝 = 43 and 𝑞 = 59. 

CO2 PO1 7 

  UNIT - V 
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a) Find the rank of the matrix 𝐴 = [

2 1 3
4 2 1
8 4 7

     
5
3

13
8 4  −3 −1

]. 
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6 

 b) Find the values of 𝜆 and 𝜇 for which the system 6,x y z+ + =

2 3 10x y z+ + =  and 2x y z + + =  has (i) Unique solution, (ii) 

Infinitely many solutions, (iii) No solution. 

CO1 PO1 7 

 c) Apply Gauss Seidel iterative method to find the approximate 

solution of the system of equations 3 10 24,x y z+ + =

2 17 4 35x y z+ + =  and 28 4 32x y z+ − = . Perform three iterations. 

CO1 PO1 7 

 

                                                                ****** 

 


