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Q.1.(a) Let f be the function defined by f(x,y) = {**+¥? (e, y) #(0,0)

,(x,y) = (0: 0)

. Is f continuous at
(0, 0)? Explain.
(byLetz=4x—y? wherex=uv? andy =uv. Fmdgandg—z.
(c) Find all second order partial derivatives for f(x,y) =5x2—=2xy+3y3.
Q.2.(a) Find an equation for the tangent plane to the surface z = tan™?! (%) at the point

P(1, V3, n/3).

(b) Find all relative extrema and saddle points of the function
fle,y)=2x*+2xy+y?—2x — 2y+5.
(c) Use the method of Lagrange multipliers to find the extrema of f(x,y) = 1 —x* -y
to the constraint x + y = 1 withx > O and y > 0.
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Q.3. (a) Find the volume of the solid bounded below by the rectangle R in the x y-plane and above by
thegraphofz=2x+3y; R 0<x<1 0<y<2

(b) Sketch the region of integration and evaluate Lty dy dx by reversing the order of
0 “x
integration.

(c) Evaluate [f Di dA where D is the region that lies inside the circle 7 = 3 cos @ and outside the

cardioidr = 1 4+ cos @ .
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Q.4. (a) Find the volume of the tetrahedron T bounded by the plane 2x+y+3z=6 and the

coordinate planes x = 0,y = 0and z = 0

Vit ot 5?
(b) Evaluate the integral / = f_ll f_}l_x7 x‘/zi;;z ¥z dz dy dx using the given rectangular form,

or by transforming to either cylindrical or spherical coordinates.

(c) Evaluate [[ (x — y)° (x +¥) dy dx where D is the region in x y- plane that is bounded by

the coordinate axes and the line x + y = 1.

Q.5 (a) Evaluate the line integral | [(ydx —zdy+ xdz) where C is the curve with parametric

equations: x =t?, y=e t,z=effor0<t < 1.

(b) Verify the vector field: F(x,y) = (y —x%){ + (x + ¥*)j 1is conservative and find a scalar
potential f for F. Then evaluate the line integral: fc F - dR , where C is any smooth path
connecting A(0, 0) to B(1, 1).

(c) Verify Green’s theorem for the line integral: gﬁc(xz —y3)dx+ 2xydy, where C isthe
boundary of rectangle: 0 < x < 1,0 <y < 1.

Q.6 (a) Evaluate: [[(x* + y*) dS, where S is the surface of the hemisphere: z = /1 — x? — y2.
(b) Use Stokes’ theorem to evaluate: gﬁc(y dx — 2 x dy + z dz), where C is the intersection of the

surface: z = x2 + y2and the plane: x + y + z = 1, oriented counter-clockwise when viewed

from the origin.

(c) Use the divergence theorem to evaluate: [[ F-NdS, where F = xyi + xyzj+ 3xk and

S is the surface of thebox: 0 € x <1, 0 €y £ 2, 0 £ z £ 3 with outward unit normal vector N.
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