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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) Find the angle between the radius vector and the tangent to the curve  
2𝑎

𝑟
= 1 + cos 𝜃. 

 

1 
 

1 6 

 b) Find the pedal equation of the curve 𝑟𝑚 = 𝑎𝑚(cos 𝑚𝜃 + sin 𝑚𝜃). 
 

1 
 

1 7 

 c) Compute the radius of curvature of the curve √𝑥 + √𝑦 = 4 at a point 

where it passes through origin making an angle 45 degrees with 𝑥-axis. 

 

1 
 

1 7 

  OR    

2 a) Prove that the curves 𝑟 = 𝑎(1 + sin 𝜃) and 𝑟 = 𝑏(1 − sin 𝜃) intersect 

each other orthogonally. 

 

1 
 

1 6 

 b) Compute the pedal equation of the curve 
𝑙

𝑟
= 1 + 𝑒 cos 𝜃. 

 

1 
 

1  

7 

 c) Find the radius of curvature of the curve 𝑟 = 𝑎𝑒𝜃 cot 𝛼 where 𝛼, 𝑎 are 

constants. 

 

1 
 

1 7 

  UNIT - 2    

3 a) If 𝑓 = log(𝑥3 + 𝑦3 + 𝑧3 − 3𝑥𝑦𝑧), then evaluate 
𝜕𝑓

𝜕𝑥
+

𝜕𝑓

𝜕𝑦
+

𝜕𝑓

𝜕𝑧
. 

 

1 
 

1  

6 

 b) Expand 𝑓(𝑥, 𝑦) = 𝑒𝑥 log (1 + 𝑦) as Maclaurin’s series up to 2nd degree 

terms. 

 

1 
 

1 7 

 c) Apply Gradient descent method to approximate the minimum point of 

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

iterations. 

 

2 
 

1  

7 

  OR    
 

 

4 a) If 𝑢 = 𝐹(𝑥 − 𝑦, 𝑦 − 𝑧, 𝑧 − 𝑥) then find  
𝜕𝑢

𝜕𝑥
+

𝜕𝑢

𝜕𝑦
+

𝜕𝑢

𝜕𝑧
. 

 

1 
 

1  

6 

 b) If 𝑢 = 𝑥 − 𝑥𝑦, 𝑣 = 𝑥𝑦, then prove that 𝐽 × 𝐽′ = 1. 
 

1 
 

1 7 

 c) Find the extreme values of the function 

𝑓(𝑥 , 𝑦) = 𝑥3 + 𝑦3 − 3𝑥 − 12𝑦 + 20. 

 

 

1 
 

1 7 

U.S.N.           



 

 

  UNIT – 3    

5 a) Solve: 𝑥𝑦′ + 𝑦 = 𝑥5𝑦6. 
 

1 
 

1 6 

 b) Solve: (2𝑥𝑦 + 𝑒𝑥)𝑑𝑥 −
𝑒𝑥

𝑦
𝑑𝑦 = 0. 

 

1 
 

1  

7 

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

1 
 

1 7 

  OR    

6 a) Solve: 𝑦′ + 𝑦 tan 𝑥 = 𝑦2 sec 𝑥. 1 1  

6 

 b) Solve: 
𝑑𝑦

𝑑𝑥
=

𝑦3−3𝑥2𝑦

𝑥3−3𝑥𝑦2. 

 

1 
 

1 7 

 c) The number of bacteria 𝑁 in a culture grew at a rate proportional to N. 

Initially there were 100 bacteria and increased to 332 in 1 hour. 

Estimate the number of bacteria N after 1.5 hours. 
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  UNIT - 4    

7 a) Solve the linear congruence 7𝑥 ≡ 2(mod 37). 
 

1 
 

1 6 

 b) Find the remainder when 11104 is divided by 17. 
 

1 
 

1 7 

 c) Apply Chinese remainder theorem to solve the system of linear 

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

 

1 
 

1 7 

  OR    

8 a) Find the remainder when 94! is divided by 97.  
 

1 
 

1 6 

 b) Solve the linear Diophantine equation 6𝑥 + 9𝑦 = 21. 
 

1 
 

1 7 

 c) There are certain things whose number is unknown. When this number 

is divided by 3 the remainder is 2, when divided by 5 the remainder is 

3 and when divided by 7 the remainder is 2. What is the number of 

things? 

 

2 
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  UNIT - 5    

9 a) Solve the system of equations 𝑥 + 2𝑦 + 3𝑧 = 1, 2𝑥 + 3𝑦 + 8𝑧 = 2 

and 𝑥 + 𝑦 + 𝑧 = 3 by Gauss elimination method. 

 

1 
 

1 6 

 b) Apply Gauss-Seidel iteration method to approximate the solution of 

the system of equations 27𝑥 + 6𝑦 − 𝑧 = 85, 6𝑥 + 15𝑦 + 2𝑧 = 72 

and 𝑥 + 𝑦 + 54𝑧 = 110 taking (0, 0, 0) as the initial approximation. 

Perform 3 iterations. 

 

1 
 

1 7 

 c) Find all the eigenvalues and corresponding eigenvectors of the matrix 

A = [
1 1 3
1 5 1
3 1 1

]. 

 

1 
 

1 7 

  OR    

10 a) Find the value of 𝑘 for which the system of equations 𝑥 + 𝑦 + 𝑧 = 1, 

2𝑥 + 𝑦 + 4𝑧 = 𝑘 and 4𝑥 + 𝑦 + 10𝑧 = 𝑘2 is consistent. Hence solve 

them completely in each case. 

 

1 
 

1 6 



 

 

 b) Apply Rayleigh power method to compute the largest eigenvalue and 

corresponding eigenvector of the matrix [
2 0 1
0 2 0
1 0 2

] by taking initial 

eigenvector as [1, 0, 0]𝑇. Perform 4 iterations. 

 

1 
 

1 7 

 c) Consider the traffic flow problem given below. 

 
 

i) Establish the system of linear equations. 

ii) Find the number of cars in each of the interior roads. 

 

2 
 

1 7 

 

                                                                ****** 


