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Part – A (compulsory) 

 

Answer the following (10x2=20 Marks) 

1.  Show that the radius of curvature at any point of the cardioid  

 𝑟 = 𝑎( 1 − 𝑐𝑜𝑠𝜃)  varies as √𝑟 

2.  Find the nth derivative of 𝑦 =  𝑐𝑜𝑠𝑥𝑐𝑜𝑠2𝑥𝑐𝑜𝑠3𝑥 

3.  Using Cayley Hamilton theorem find   𝐴−1 of matrix  [
1 4
2 3

] 

4.  Graphically find the minimum value of 𝑍 =  11𝑥 +  3𝑦 subject to the 

    constraints 4𝑥 +  𝑦 ≥  12,   2𝑥 + 2𝑦 ≤ 18  , 4𝑥 − 5𝑦 ≤ 0, 𝑥, 𝑦 ≥  0 

5.  Evaluate the integral   ∫ ∫ 𝑥(𝑥2 + 𝑦2)𝑑𝑥𝑑𝑦
𝑥2

0

5

0
     

6.  If 𝑧 = 𝑒𝑎𝑥+𝑏𝑦𝑓(𝑎𝑥 − 𝑏𝑦) prove that  
𝜕𝑧 

𝜕𝑥
 +  𝑎 

𝜕𝑧 

𝜕𝑦
 =  2𝑎𝑏𝑧 . 

7.  Find the unit normal vector to the surface 𝑥𝑦3𝑧2 = 4   at the point  

(-1,-1,2) 

8.  Find the value of Γ(1/4) Γ(3/4). 

9.  If 𝑥 = 𝑟𝑐𝑜𝑠𝜃, 𝑦 = 𝑟𝑠𝑖𝑛𝜃 show that [𝑥
𝜕𝑥

𝜕𝑟
+ 𝑦

𝜕𝑦

𝜕𝑟
]

2

= 𝑥2 + 𝑦2
 

10.  Find the extremals of the functional  ∫ (
𝑦′2

𝑥3 ) 𝑑𝑥
𝑥1

𝑥0
 

 

 Part – B 

Answer any 5 out of 7 questions (5 x 10= 50 marks) 

11(a)  If 𝑦 = 𝑠𝑖𝑛𝑝𝑥 + 𝑐𝑜𝑠𝑝𝑥  prove that  𝑦𝑛 = 𝑝𝑛[1 + (−1)𝑛𝑠𝑖𝑛2𝑝𝑥]1/2  

(5 marks) 

 

11(b)  Find the asymptotes of the curve 𝑥2𝑦2 − 𝑥2𝑦 − 𝑥𝑦2 + 𝑥 + 𝑦 + 1 = 0 

(5 marks) 



 

 

12(a)  𝑢 = 𝑥2 tan−1 𝑦

𝑥
− 𝑦2 tan−1 𝑥

𝑦
   find  

𝜕2𝑢

𝜕𝑥𝜕𝑦
    (5 marks) 

 

12(b)  Find the saddle point  of 𝑥3 + 𝑦3 − 3𝑎𝑥𝑦     (5 marks) 

 

 

13(a) Evaluate the double integral ∬ 𝑟3𝑑𝑟𝑑𝜃 over the area included 

between the circles 𝑟 = 2𝑠𝑖𝑛𝜃 and 𝑟 = 4𝑠𝑖𝑛𝜃    

 (5 marks) 

 

13(b)  Evaluate the triple integral ∫ ∫ ∫ 𝑥2𝑑𝑥𝑑𝑦𝑑𝑧
𝑎−𝑥−𝑦

0

𝑎−𝑥

0

𝑎

0
   

(5 marks) 

 

 

14(a)  If ∅ = 𝑥3 + 𝑦3 + 𝑧3 − 3𝑥𝑦𝑧  find div 𝐹̅ and curl 𝐹̅ where 𝐹̅ = ∇∅  

(5 marks) 

14(b)  Find the unit vector tangent to the curve 𝑥 = 𝑡, 𝑦 = 𝑡2, 𝑧 = 𝑡3  

at 𝑡 = 1.  

(5 marks)  

15(a)  Show that 𝐴 = [
𝑐𝑜𝑠𝜃 0 𝑠𝑖𝑛𝜃

0 1 0
−𝑠𝑖𝑛𝜃 0 𝑐𝑜𝑠𝜃

] is an orthogonal matrix.   

(5 marks) 

 

15(b)  If 𝜆  is an eigen value of matrix 𝐴 show that 𝜆𝑛 is eigen  

value of 𝐴𝑛.         (5 marks) 

 

16(a)  Use the simplex method to solve the LPP  𝑍 = 4𝑥1 + 3𝑥2 + 6𝑥3 

subject to the constraints 2𝑥1 + 3𝑥2 + 2𝑥3 ≤ 440 , 4𝑥1 + 3𝑥3 ≤

470, 2𝑥1 + 5𝑥2 ≤ 430 , 𝑥1. 𝑥2, 𝑥3  ≥ 0.     

         (5 marks) 

16(b) If 𝑓(𝑍) is an analytic function with constant modulus, show that 

𝑓(𝑧) is constant.       (5 marks)  

 

17(a)  Evaluate ∫
𝑧2−𝑧+1

𝑧−1
𝑑𝑧

𝐶
  where 𝐶 is the circle  |𝑧| = 1 (5 marks) 

17(b)  Find the curve on which the  functional ∫ (𝑦′2 − 𝑦2 + 2𝑥𝑦)𝑑𝑦
𝜋/2

0
  

with 𝑦(0) = 0  and 𝑦 (
𝜋

2
) = 0 , can be extremized.  (5 marks) 

 

* * * * * 

 

  


