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SECTION-A
Answer all the questions (3x4=12)

Find the n™" derivative of y = sin®x.
State the sufficient condition for extrema of functions with two variables.
Write any two properties of a catenary.

SECTION -B
Answer any three questions (3 x 16 =48)
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Find the n™" derivative of —(x+1)2(x+2).

Fins the radius of curvature at the origin for the curve x3 + y3 — 2x2 + 6y = 0.
Find the envelope of x/l + y/m = 1, where [ and m are parameters and related by

Ya+™/, =1,aand b are constants.
Find the extreme values of yz + 3zx + 2xy wherex +y +z = 1.

SECTION-C
Answer any one question (1 x 40 = 40)

a) If x = sin @, y = sin p@ then prove that
(i) (1 =x?y, —xy; +p*y =0
(i) (1 = x*)yns2 — Cn + Dxypeq + (> =1y, =0
b) Find the radius of curvature of the curves x = acos36,y = asin30 at = /4.
¢) Show that the function (x + y)* + (x — 3)® has a minimum at (3, —3).
(16 + 14+10)

a) Find the centre of curvature of the curve y = x3 + 2x2 + x + 1 at the point (0,1).
b) Find the evolute of the curve x = acos¢, y = bsing, by treating the evolute as the
envelope of its normal.
c¢) Determine the nature and the existence of the double points on the curve
x*+4x3 +2y3 +4x2 +3y2—1=0. (10+14 +16)
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