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SECTION – A (10 x 2 = 20) 

Answer ALL the questions.   

1. If y = acos5x + bsin5x show that 
𝑑2𝑦

𝑑𝑥2 + 25𝑦 = 0. 

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

3. Prove that the radius of curvature at the point (0, 1) on the curve 𝑦 = 𝑒𝑥 is 2√2. 

4. Find the p – r equation of 𝑟 = 𝑎𝜃. 

5. Mention the two properties of evolutes. 

6. Find the asymptotes of the curve (x – y)(x + y)(x + 3y – 7) – (2x – 3y + 1) = 0 . 

7. Evaluate ∫ 𝑐𝑜𝑠7𝑥𝑑𝑥
𝜋

2
0

 . 

8. If 𝑥 = 𝑢2 − 𝑣2, 𝑦 = 2𝑢𝑣 find 
𝜕(𝑥,𝑦)

𝜕(𝑢,𝑣)
 . 

9. Evaluate ∫ ∫ 𝑑𝑟 𝑑𝜃
𝑎

0

𝜋

2
0

 . 

10. Evaluate ∫ ∫ ∫ 𝑥𝑧𝑑𝑧𝑑𝑦𝑑𝑥
2

1

3

1

2

0
 . 

                                                   SECTION – B (5 x 5 = 25) 

Answer ALL the questions.   

11. (a) If 𝑦 = (𝑡𝑎𝑛−1𝑥)2 show that (1 + 𝑥2)2𝑦2 + 2𝑥(1 + 𝑥2)𝑦1 = 0 .      

(Or) 

         (b) Find the nth derivative of 𝑒3𝑥𝑠𝑖𝑛𝑥 𝑠𝑖𝑛2𝑥 𝑠𝑖𝑛3𝑥.              

12. (a) Prove that the radius of curvature at the point (𝑎𝑐𝑜𝑠3𝜃, 𝑎𝑠𝑖𝑛3𝜃) on the curve 𝑥
2

3 + 𝑦
2

3 = 𝑎
2

3 is     

      3𝑎 𝑠𝑖𝑛𝜃 𝑐𝑜𝑠𝜃 .         

(Or) 

         (b) Show that the radius of curvature at any point on the equiangular spiral 𝑟 = 𝑎𝑒𝜃𝑐𝑜𝑡𝛼 is  

               𝑟 = 𝑐𝑜𝑠𝑒𝑐𝛼.  

13. (a) Find the equation of the evolute of the curve 𝑥 = 𝑎(𝑐𝑜𝑠𝜃 + 𝜃𝑠𝑖𝑛𝜃), 𝑦 = 𝑎(𝑠𝑖𝑛𝜃 − 𝜃𝑐𝑜𝑠𝜃) .     

(Or) 

         (b) Find all the asymptotes of (𝑥 − 𝑦)2(𝑥2 + 𝑦2) − 10(𝑥 − 𝑦)𝑥2 + 12𝑦2 + 2𝑥 + 𝑦 = 0 . 

14. (a) Derive the reduction formula for ∫ 𝑠𝑖𝑛𝑛𝑥𝑑𝑥
𝜋

2
0

 .      

(Or) 

         (b) Express ∫ 𝑥𝑚(1 − 𝑥𝑛)𝑝 𝑑𝑥
1

0
 in terms of gamma function and evaluate  ∫ 𝑥5(1 − 𝑥3)10 𝑑𝑥

1

0
 . 

15. (a) Evaluate ∫ ∫
𝑑𝑦𝑑𝑥

√1+𝑥2+𝑦2

√1+𝑥2

0

1

0
 . 

(Or) 

         (b) Evaluate ∬ 𝑥𝑦𝑑𝑥𝑑𝑦 over the region in the positive quadrant for which x + y = 1 . 

               

Reg.No :            



SECTION – C (3 x 10 = 30) 

Answer any THREE of the following questions.  

16. Find the minimum of 𝑎3𝑥2 +  𝑏3𝑦2 +  𝑐3𝑧2 with the condition  
1

𝑥
+

1

𝑦
+

1

𝑧
= 1 . 

17. Prove that the radius of curvature at any point of the cycloid 𝑥 = 𝑎(𝜃 + 𝑠𝑖𝑛𝜃),  

𝑦 = 𝑎(1 − 𝑐𝑜𝑠𝜃) is 4𝑎𝑐𝑜𝑠
𝜃

2
 . 

18. Find the asymptotes of the curve 𝑦3 − 2𝑦2𝑥 − 𝑦𝑥2 + 2𝑥3 + 𝑥2 − 6𝑥𝑦 + 5𝑦2 − 2𝑦 + 2𝑥 + 1 = 0 . 

19. Show that ∫
𝑑𝑥

√1−𝑥33 =
2𝜋

3√3

1

0
 . 

20. Find the volume of the region bounded by the surfaces 𝑦2 = 4𝑎𝑥, 𝑥2 = 4𝑎𝑦 and the plane 𝑧 =  0 and    

𝑧 =  3 . 

    * * * * * *  


