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Q.1 (7) Let 2 (t) = 47 + G‘f- — 72t, y(t) = 2t + 1262 + 18t be parametric curve in plane. Find
equation of all horizontal and vertical tangents to (z(t), y(t))

(if) Let r(t) be a vector function with constant length. Show that the position vector r(t) is
orthogonal to its tangent vector.

(127) Find the Tangent vector and the equation of Tangent line to the vector valued function
r(t) =28% + (4 —Int)j at tg = 1.

Q.2 (i) Let
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f(z,y) { 0, if (z,y) = (0,0).

Is f continuous at (0,0)? Jutify your answer.
(i7) Let f(z,y) = zysinzy + 2?ye*¥". Find all second order partial derivatives of f.

Q.3 (i) Find the length of the curve produced by vector valued function r(t) = e' cos ti +e'sintj
fromt=0tot=m.

(ii) Evaluate [ [g f(x,y) dA, where f(z,y) =2z — y> and R is the region enclosed between
they=—z+1l,y=ac+1land y=44.

Q.4 (2) Let f(z,y) = 23 + y* — 2y + Te — 8y + 4. Locate all local extremum and saddle points
and find local extremum values of f(x,y).

(i1) Let f(z,y) = 2 + 3zy + y — 1. Find the derivative of f in the directions of (a) u=1
and (b) u = 3i —4j at (1,1).
Q.5 (i) Let y = €7, where 0 < r < 1. Find
(a) The area between the curve and the x-axis.
(b) Find the volume of the solid which is bounded above by f(x,y) = zy and bounded
below by the region described in part(a).

(i1) Write down the formula for the chain rule for functions of three variables and find the
rate of change in w = cos zy along the parabola z = — y? at (0,0).
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