 



   
                               UMA/CT/1002


B.Sc. DEGREE EXAMINATION, APRIL 2017.
I YEAR — I SEMESTER

Major Paper II — DIFFERENTIAL CALCULUS
Time : 3 hours
    Max. Marks : 75
SECTION A — (10 × 2 = 20 marks)

Answer any TEN questions.
1. Give the nth derivative of 1/(ax + b).

2. State Leibnitz theorem.
3.  If x = r cosθ, y = r sinθ find the corresponding Jacobian matrix.

4. When do we use Jacobians?

5. Define radius of curvature.

6. Give the Cartesian formula for radius of curvature.
7. Give the radius of curvature in polar coordinates.
8. What is the radius of curvature of a pedal equation?

9. What is an asymptote?

10. Give the asymptotes of a rectangular hyperbola.

11. Find the nth derivative of eax.

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

SECTION B — (5 × 5 = 25 marks)

Answer any FIVE questions.
13. Find the 7th derivative of  
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14. Find the minimum value of x2 + 5y2 – 6x + 10y + 12.

15. Find the radius of curvature of the curve xy2 = a3 – x3 at the point (a, 0). 

16. Show that the radius of curvature at any point on the equiangular spiral r = aeθcotα is r cosecα. 

17. Find the equation of asymptotes to the curve xy = xh + yk.

18. Find the nth derivative of sin3xcos2x.

19. If y = exlogx, find yn .
SECTION C — (3 × 10 = 30 marks)

Answer any THREE questions.
20. If 
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21. A rectangular box without a lid is to be made from 12m3 of cardboard. Find the maximum volume of such a box.
22. Show that the radius of curvature at ‘t’ on the curve x = 6t2 – 3t4, y = 8t3 is 6t(1+t2)2.
23. Find the (p , r) equation of the curve 2a/r = 1 + cosθ and hence show that the radius of curvature at any point varies as the cube of the focal distance.
24. Find the equation of the curve passing through (2, 3) and having asymptotes 4x + 3y – 7 = 0 and x – 2y = 1.
———————
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