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PART A 

Answer any Six of the following:                                                   (6X2=12) 

1. Show that the inverse of an element in a group is unique. 

2. On the set of positive rational numbers 𝑄+,  the binary operation ∗ is defined by 

 𝑎 ∗ 𝑏 =
𝑎𝑏

2
. Find the identity element and inverse of 4. 

3. Find the area bounded between the cissoid 𝑦2(𝑎 − 𝑥) = 𝑥3,𝑎 > 0 and its asymptote. 

4. Find the slope of the tangent to the curve 𝑟 = 𝑎 𝑠𝑖𝑛2𝜃 at the point 𝜃 =
𝜋

4
 . 

5. Show that the curves 𝑟 = 𝑎𝑒𝜃 and 𝑟𝑒𝜃 = 𝑏 intersect orthogonally. 

6. Find the envelopes of the family of circles, whose centre lies on the x-axis. 

7. Solve 𝑥
𝑑𝑦

𝑑𝑥
− 2𝑦 = 2𝑥. 

8. Find the singular solution of 𝑦 = 𝑝𝑥 +
𝑎

𝑝
 . 

PART B 

Answer any three of the following:                                                   (3X6=18) 

9. Show that 𝐺 = {2,4,6,8}  forms an abelian group under ×10 by using Cayley’s table. 

10. If 𝑎 is a generator of a cyclic group 𝐺 then show that 𝑂(𝑎) = 𝑂(𝐺). 

11. Evaluate (i) ∫ 𝑥2√2𝑎𝑥 − 𝑥22𝑎

0
 𝑑𝑥      (ii)∫

𝑥4

(1+𝑥2)4

∞

0
𝑑𝑥.                         (4+2) 

12. Find the surface area of the solid obtained by revolving the cardioid 𝑟 = 𝑎(1 + 𝑐𝑜𝑠𝜃) about 
the initial line. 

PART C 

Answer any five of the following:                                                          (5X6=30) 

13. Derive the formula for the derivative of arc length for the cartesian equations.  

14. Show that the pedal equation of the curve  𝑥
2
3 + 𝑦

2
3 = 𝑎

2
3 is 𝑟2 = 𝑎2 − 3𝑝2. 

15. Find all the asymptotes of the curve 2𝑥3 − 𝑥2𝑦 − 2𝑥𝑦2 − 4𝑥2 + 8𝑥𝑦 − 4𝑥 + 1 = 0. 

16. (a) Derive the formula for the radius of curvature of cartesian curves. 

(b) Solve [𝑦 (1 +
1

𝑥
 ) + 𝑐𝑜𝑠𝑦] 𝑑𝑥 + [𝑥 + 𝑙𝑜𝑔𝑥 − 𝑥𝑠𝑖𝑛𝑦]𝑑𝑦 = 0.                   (3+3) 

17. Find the suitable integrating factor and solve 𝑦(8𝑥 − 9𝑦)𝑑𝑥 + 2𝑥(𝑥 − 3𝑦)𝑑𝑦 = 0. 

18. Reduce the equation (𝑥2 − 1)𝑝2 − 2𝑥𝑦𝑝 + 𝑦2 − 1 = 0 into Clairaut’s form and find the 
general solution. 

19. Show that the family of parabolas 𝑦2 = 4𝑎(𝑥 + 𝑎) is self-orthogonal.                                        
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