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SECTION – A    (10X2=20) 

 

        ANSWER ANY TEN QUESTIONS 

 

1. Find the 𝑛𝑡ℎ derivative of  (𝑎𝑥 + 𝑏)𝑚. 

2. State the Leibnitz’s theorem for 𝑛𝑡ℎ derivative of product of two function.  

3. Define curvature.  

4. Write the formula for radius of curvature in parametric form. 

5. Define envelope of the curve. 

6. Find the envelope of the straight line 𝑦 = 𝑚𝑥 + 𝑎/𝑚 , 𝑚 being the parameter. 

7. State the conditions to determine the maximum and minimum of extrema with two 

variables.  

8. Write the necessary conditions  for maximum and minimum of extrema with two 

variables.  

9. Write both the equation of cardioids.  

10. Write the equation of evolute of the ellipse 𝑥2/𝑎2 +  𝑦2/𝑏2 = 1.  

11. Define double point. 

12. Find the  𝑛𝑡ℎ derivative of 𝑠𝑖𝑛(𝑎𝑥 + 𝑏). 

 

SECTION – B    (5X8=40) 

 

      ANSWER ANY FIVE QUESTIONS 

 

13. If 𝑦 = 2 𝑐𝑜𝑠 𝑥(𝑠𝑖𝑛 𝑥 − 𝑐𝑜𝑠 𝑥)  show that (𝑦10)0  = 210. 

14. If 𝑥 = 𝑎( + 𝑠𝑖𝑛 ) and 𝑦 = 𝑎(1 − 𝑐𝑜𝑠 )  find the radius of curvature at  =  0. 

15. Examine the extreme value of the function 𝑥2 + 𝑦2+(𝑥 + 𝑦 + 1)2. 

16. Find the envelope of the straight line 𝑥/𝑎 + 𝑦/𝑏 =  1 where a and b are the parameters 

connected by the relation 𝑎 +  𝑏 =  𝑐. 

17. Write the equation of catenary and its properties  

18. If 𝑦 =  𝑒𝑐𝑜𝑠−1𝑥 then prove that (1 − 𝑥2)𝑦′′ − 𝑥𝑦′ = 𝑦. 

19. Find the envelope of the family of straight line 𝐴2 +  𝐵 +  𝐶 = 0 where  is the 

variable parameter and 𝐴. 𝐵 and 𝐶 are linear functions of 𝑥 and 𝑦. 
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SECTION – C    (2X20=40) 

ANSWER ANY TWO QUESTIONS 

 

20. a) If  𝑦 = 𝑐𝑜𝑠 (𝑚 𝑠𝑖𝑛−1 𝑥)  then prove that  

     (i) (1 − 𝑥2)𝑦2 −  𝑥𝑦1 + 𝑚2𝑦 =  0. 

(ii) (1 − 𝑥2)𝑦𝑛 + 2 −  (2𝑛 + 1)𝑥𝑦𝑛+1– (𝑚2 − 𝑛2) 𝑦𝑛 =  0. 

       b) Find evolutes of the parabola 𝑦2 = 4𝑎𝑥. 

 

21. a) Find the maximum value of  𝑥2𝑦2𝑧4  
subject to the condition 𝑥 + 𝑦 + 𝑧 = 18  

by Lagrange multiplier method. 

b) Find the envelope of the straight line 𝑥/𝑎 + 𝑦/𝑏 =  1 where 𝑎 and  𝑏 are the  

            parameters  connected by the relation  a 
2
+ b

2
 = c

2
. 

 

22. a) Write the equation of  logarithmic spiral and its properties  

b) Find all the maxima and minima of the function 4𝑥2 –  𝑥𝑦 +  4𝑦2 + 𝑥3𝑦 + 𝑥𝑦3 − 4 

 

 
      

 

 

 

 

 


