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                                                                               Marks: 70
I.  ANSWER ANY FIVE QUESTIONS.

             



      (5X2=10)
1. Find the identity element in the set of rationals except 1 with respect to the binary operation 
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defined by 
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2. Show that the identity element of a group is unique.
3. For the curve 
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 show that 
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4. Find the radius of curvature at any point 
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on the curve 
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5.  Find the envelope of the family of circles 
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,where 
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is a parameter.
6. Find the area of the curve Astroid 
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7. Solve 
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8. By grouping the terms of the equation solve 
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 II. ANSWER ANY THREE  QUESTIONS    



                            (3X6=18)
9. Let 
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be a group and 
[image: image14.wmf],

abG

"Î

prove that 
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10. Show that 
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, is a group.

11. Show that a non empty subset H of a group
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 is a subgroup of
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if and only if 
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12. Show that the intersection of two subgroups of a group is again a subgroup. Also prove that the union of two subgroups of a group need not be a subgroup.
 III. ANSWER ANY THREE  QUESTIONS     



                              (3X6=18)
13.  Find the angle between the curves 
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14. Find the pedal equation of the curve Astroid.
MT-215-B-16

15. Derive the formula for the derivative of arc length 
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 with respect to
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 , where 
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 measured from a fixed point on the curve, when the equation of the curve is given in polar form.          
16. Derive the formula for Radius of curvature for Cartesian curves. Show that the radius of curvature for the curve 
[image: image25.wmf]cosh

x

ya

a

æö

=

ç÷

èø

 is 
[image: image26.wmf]2

y

a


17.  Find all the asymptotes of the curve 
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 IV. ANSWER ANY ONE  QUESTION     



                                         (1X6=6)
18. Find the length of the arc of the parabola 
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which is intercepted between the points of intersction with the line 
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19. Find the surface area of the solid obtained by revolving the Lemniscate 
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  about the initial line.

V. ANSWER ANY THREE  QUESTIONS    




                        (3 X 6 = 18)
20. Solve 
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21. Find the suitable integrating factor and solve 
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22. Find the general and singular solution of  
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23. Find the orthogonal trajectory of the family of curves 
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