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     Part-A                                (2x10=20 Marks) 
(All Questions are Compulsory) 

1. Find the 𝑛𝑛𝑡𝑡ℎ derivative of 𝑒𝑒2𝑥𝑥 cos2 𝑥𝑥 sin 𝑥𝑥 
2. Find the Radius of Curvature at 𝑥𝑥 = 𝜋𝜋

2
  on the curve 𝑦𝑦 = 4 sin 𝑥𝑥 − sin 2𝑥𝑥 

3. If 𝑢𝑢 = 𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑦𝑦 ,where 𝑥𝑥3 + 𝑦𝑦3 + 3𝑥𝑥𝑦𝑦 = 1, find  𝑑𝑑𝑑𝑑
𝑑𝑑𝑥𝑥

  

4. If 𝑢𝑢 = 𝑥𝑥𝑦𝑦 , show that   𝜕𝜕
2𝑑𝑑

𝜕𝜕𝑥𝑥𝜕𝜕𝑦𝑦
=  𝜕𝜕

2𝑑𝑑
𝜕𝜕𝑦𝑦𝜕𝜕𝑥𝑥

 

5. Find the characteristic equation of the matrix   𝐴𝐴 =  �
1 1 3
1 3 −3
−2 −4 −4

� 

6. Show that ∫ 𝑥𝑥𝑐𝑐

𝑐𝑐𝑥𝑥
𝑑𝑑𝑥𝑥 =  Г(𝑐𝑐+1)

(log 𝑐𝑐)𝑐𝑐+1
∞
0  

7. Find the value of  𝑎𝑎  so that the vector   �⃗�𝐹 = (𝑎𝑎𝑥𝑥 + 3𝑦𝑦 + 4𝑧𝑧)𝚤𝚤 + (𝑥𝑥 − 2𝑦𝑦 + 3𝑧𝑧)𝚥𝚥 + (3𝑥𝑥 +
2𝑦𝑦 − 𝑧𝑧)𝑘𝑘�⃗  is solenoidal. 

8. Find the extremals of the functional ∫ 𝑦𝑦′2

𝑥𝑥3
𝑥𝑥1
𝑥𝑥0

𝑑𝑑𝑥𝑥. 
9. Test the analyticity of the function 𝑓𝑓(𝑧𝑧) =  𝑧𝑧2 

10. Evaluate ∫ ∫ (𝑥𝑥2 + 𝑦𝑦2)𝑑𝑑𝑥𝑥𝑑𝑑𝑦𝑦𝑥𝑥2

0
1
0  

 
Part –B (10 x5=50 Marks) 

(Answer any 5 of the following) 
                                                                               

     11. a) If 𝑦𝑦1 𝑚𝑚� + 𝑦𝑦−1 𝑚𝑚� = 2𝑥𝑥  prove that (𝑥𝑥2 − 1)𝑦𝑦𝑛𝑛+2 + (2𝑛𝑛 + 1)𝑥𝑥𝑦𝑦𝑛𝑛+1 +  (𝑛𝑛2 − 𝑚𝑚2)𝑦𝑦𝑛𝑛 = 0   
 [5 marks] 

           b)  Find the asymptotes of the curve 
 𝑦𝑦3 − 2𝑥𝑥𝑦𝑦2 − 𝑥𝑥2𝑦𝑦 + 2𝑥𝑥3 + 3𝑦𝑦2 − 7𝑥𝑥𝑦𝑦 + 2𝑥𝑥2 + 2𝑦𝑦 + 2𝑥𝑥 + 1 = 0                     [5 marks] 

     12.  a) If 𝑢𝑢 = log (𝑥𝑥3 + 𝑦𝑦3 + 𝑧𝑧3 − 3𝑥𝑥𝑦𝑦𝑧𝑧)  show that � 𝜕𝜕
𝜕𝜕𝑥𝑥

+ 𝜕𝜕
𝜕𝜕𝑦𝑦

+ 𝜕𝜕
𝜕𝜕𝜕𝜕
�
2
𝑢𝑢 = −  9

(𝑥𝑥+𝑦𝑦+𝜕𝜕)2
   [5 marks]                                                                                        

    b) Examine the following function for extreme values 
𝑓𝑓(𝑥𝑥,𝑦𝑦) =  𝑥𝑥4 + 𝑦𝑦4 − 2𝑥𝑥2 + 4𝑥𝑥𝑦𝑦 − 2𝑦𝑦2.                                                       [5 marks] 

     



 

 

 13.  a) Find the angle between the surfaces 𝑥𝑥2 + 𝑦𝑦2 + 𝑧𝑧2 = 9,   𝑥𝑥2 + 𝑦𝑦2 = 𝑧𝑧 − 3 at the 
point (2,−1,2)                                                                             [5 marks] 

    b) Prove that ∇𝑟𝑟𝑛𝑛 = 𝑛𝑛𝑟𝑟𝑛𝑛−2𝑟𝑟 , where 𝑟𝑟 = 𝑥𝑥𝚤𝚤 + 𝑦𝑦𝚥𝚥 + 𝑧𝑧𝑘𝑘�⃗                                [5 marks] 

    14.    a) Investicate the values of 𝜆𝜆 and 𝜇𝜇 so that the equation              

  𝑥𝑥 + 𝑦𝑦 + 𝑧𝑧 = 6 
  𝑥𝑥 + 2𝑦𝑦 + 3𝑧𝑧 = 10 

 𝑥𝑥 + 2𝑦𝑦 +  𝜆𝜆 𝑧𝑧 =  𝜇𝜇  Have 
(i) no solution 
(ii) infinite number of solution 
(iii) unique solution                                                              [5 marks] 

      b) Find the Eigen values and Eigen vectors of   �
1 1 3
1 5 1
3 1 1

�                  [5 marks] 

     15.    a) Show that the area between the parabolas  𝑦𝑦2 = 4𝑎𝑎𝑥𝑥 and 𝑥𝑥2 = 4𝑎𝑎𝑦𝑦 is 16
3
𝑎𝑎2 . 

[5 marks] 

     b) Evaluate ∫ ∫ ∫ 𝑥𝑥𝑦𝑦𝑧𝑧 𝑑𝑑𝑥𝑥𝑑𝑑𝑦𝑦𝑑𝑑𝑧𝑧�1−𝑥𝑥2−𝑦𝑦2

0
√1−𝑥𝑥2

0
1
0                                            [5 marks] 

 

     16.    a) Find analytic function whose imaginary part is 𝑒𝑒𝑥𝑥 sin𝑦𝑦                   [5 marks] 

    b) Evaluate ∫ 𝑒𝑒𝑧𝑧

(𝜕𝜕−1)(𝜕𝜕−2)
𝑑𝑑𝑧𝑧𝐶𝐶 , where 𝐶𝐶 ∶ ∣ 𝑧𝑧 ∣ = 3                                        [5 marks] 

    17.    a)Find the curves on which the functional ∫ � 𝑦𝑦′2 + 12𝑥𝑥𝑦𝑦�𝑑𝑑𝑥𝑥1
0   with 𝑦𝑦(0) = 0  and   

𝑦𝑦(1) = 1                            [5 marks] 

    b) Prove that  Г �1
2
� =√𝜋𝜋                                                                   [5 marks] 

 

 

***** 


