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1. (a) Find all the local maxima, local minima and saddle points of f(z,y) = 23+ 3y +1°.
(10 pts)

(b) Find the absolute maxima and minima of g(z,y) = 222 — 4z 4+ y? — 4y + 1 on the
triangular region bounded by the lines =0, 2 — y = 0 and 2z — y = 0. (10 pts)

2. Find the volume of the given solid region using the cylindrical or spherical coordinates.

(a) The solid bounded above by the plane z = 4 — y and below by the circular region
R = {(z,y) € R?|2® + (y — 1)? < 1} in the zy-plane. (10 pts)
(b) The solid bounded below by the sphere z?+y*+ (z —1)* = 1 and above by the cone

z=+/z%+y?. (10 pts)

3. Find 2 and 2% at the point (u,v) = (1/2,1) fw =2y +yz+az, c=u+v,y=u—"v
and z = wv. (7 pts)

4. Evaluate the following iterated integrals. (18 pts)

2/3 r2—2y T4 i gno? 1,pv2—a?
(a) / / ($+2?J)e(y_z) dzdy (b)/ / dzdy (c) // (z+2y) dydz
0 Yy 0 Y 0J =

T

5. Let f(z,y,z) = 3e® cos(yz) and Fy(0,0,0) be a point in its domain.

(a) Find the gradient of f at the point Fy. (5 pts)

(b) Use (a) to find the directional derivative of f at the point % in the direction of
T=2+7—2k. (5 pts)

(c) Find the direction in which f decreases most rapidly at the point Fo. (5 pts)

6. Find a parametric equation for the line tangent to the curve of intersection of the sufaces
z+y®+22z—4=0and z =1 at the point (1,1,1). (10 pts)

7. Find the maximum and minimum values of z? + 3> subject to the constraint z* — 2z +
y* — 4y = 0. (10 pts)
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