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SECTION – A               

                                            Answer all the questions                                   (3 × 4 = 12) 

1. Find the nth derivative of 𝑦 = 𝑠𝑖𝑛2𝑥. 

2. State the sufficient condition for extrema of functions with two variables. 

3. Write any two properties of a catenary. 

SECTION – B 

                                                   Answer any three questions                                 (3 × 16 = 48) 

4. Find the nth derivative of  
𝑥2

(𝑥+1)2(𝑥+2)
. 

5. Fins the radius of curvature at the origin for the curve 𝑥3 + 𝑦3 − 2𝑥2 + 6𝑦 = 0. 

6. Find the envelope of  𝑥 𝑙⁄ +
𝑦

𝑚⁄ = 1, where 𝑙 and 𝑚 are parameters and related by 

        𝑙 𝑎⁄ + 𝑚
𝑏⁄ = 1, 𝑎 and 𝑏 are constants. 

7. Find the extreme values of  𝑦𝑧 + 3𝑧𝑥 + 2𝑥𝑦 where 𝑥 + 𝑦 + 𝑧 = 1. 

SECTION – C 

                                               Answer any one question                                 (1 × 40 = 40)       

8.  a) If 𝑥 = sin 𝜃, 𝑦 = sin 𝑝𝜃 then prove that  

(i) (1 − 𝑥2)𝑦2 − 𝑥𝑦1 + 𝑝2𝑦 = 0 

(ii) (1 − 𝑥2)𝑦𝑛+2 − (2𝑛 + 1)𝑥𝑦𝑛+1 + (𝑝2 − 𝑛2)𝑦𝑛 = 0 

      b) Find the radius of curvature of the curves 𝑥 = 𝑎𝑐𝑜𝑠3𝜃, 𝑦 = 𝑎𝑠𝑖𝑛3𝜃 at 𝜃 = 𝜋 4.⁄  

      c) Show that the function (𝑥 + 𝑦)4 + (𝑥 − 3)6 has a minimum at (3, −3). 

                                                                 (16 + 14+10)   

                    

     9.     a) Find the centre of curvature of the curve 𝑦 = 𝑥3 + 2𝑥2 + 𝑥 + 1 at the point (0,1). 

             b) Find the evolute of the curve 𝑥 = 𝑎𝑐𝑜𝑠𝜙,   𝑦 = 𝑏𝑠𝑖𝑛𝜙, by treating the evolute as the   

                  envelope of its normal. 

             c) Determine the nature and the existence of the double points on the curve  

                   𝑥4 + 4𝑥3 + 2𝑦3 + 4𝑥2 + 3𝑦2 − 1 = 0.                                                           (10+14 +16) 
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