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SECTION —A
(Answer ALL questions) (10x 2=20)
Find the n derivative of " sin x.
Find the slope of the curve r =a(1- cos 0) at 6=T112.
Wite the conditions for the maxima and minima of functions of two variables.
Wiite the steps used in Lagrange’s method of undetermined multiplies.
What 1s the asymptote of a given curve?

Determine the quadratic equation having vZ +1 as a root.

Define reciprocal equation.

Define Descartes rule of signs for negative roots.

10. Show that the equation x* —6x -13 =0 has one real oot between 3 and 4.
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SECTION —-B

(Answer any FIVE questions) (5% 8=40)

11. If y=cos( mcos "), show that (1-x°)yp2 — (20t Xy HOTP —12)y, =0

12. Find the angle between the radius vector and the tangent for the curve
I’ =a’cos20 at 6= .

13. Investigate the maximum and the minimum value of 4x” +6xy-+9y’-8x-24y-4.

14. Find the asymptotes of the cubic y*-6xy* +11x%y -6x*+x+y=0.

15. Prove that the radius of curvature at any point of the cycloid x=a(6+sin) and
y=a(1-cos0) is 4a oosg :

16. Solve the equation x*-2x*+4x*+6x-21=0 given that two of its roots are equal in
magnitude and opposite n sign.

17. Find the sum of the cubes of the roots of the equation x° = x*+x+1.

18. If o B,y are the roots of the equation x> +px*+qx-+r =0, find the value of

(02 +1)(F+YPD).

Find the coordinates of the centre of curvature of the curve y=x* at the point (1/2 ,1/4).




SECTION —C
(Answer any TWO questions) (2 x20=40)

19(a) Ify =e™sn™x _prove that (1-x%) Yo — (20H)Xyna — (07 40%) y,=0.  (10+10)

(b) Find the maxima and minima of the function f{x,y)= 12xy-3y’>-x* subject to x+y=16.
20(a) Show that the evolute of the cycloid x=a(6- sinb); y=a(1- cosb) is another cycloid.

(b) Find the asymptotes of 34252y — dxy- 8y® 4x +8y=1. (10:+10)
21(a) Show that the roots of the equation x*+px’+qx-+r =0 are in arithmetic progression if 2p’-

9pqrt27r=0. Hence solve x*-6x*+13x-10 =0,

(b) Solve the equation 6x°-x"* - 43x°+43x*+x-6=0. (10+10)

22 (a) Solve the equation x*-2x- 13x*+38x-24=0 by finding the rational roots.

(b) Find the positive root of the equation x*- 2x* -3x -4 =0 correct to 3 places of decimal,
(10+10)
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