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1. Find the limit, if it exists, or show that the limit does not exists.
(a) (5pts) lim, 4)—(0,0) (;27152)2
(b) (5pts) lim (s 4)—(0,0) %ﬁ;_l (Hint: you may use polar coordinates).
2. (bpts) Let z = z(x,y) be a function of two variables defined by the following equation:
e +xy = 0.

3. Find the first partial derivatives of z, i.e, g—; and g—z.
Y

(a) (5pts) Find the equation of the tangent plane of the surface: xyz = 4 at the point (1,2, 2).
(b) (5pts) Find the equation of the normal line of the surface: sin zy+sinyz = 1 at the point (7, &, ).

4. (10pts) Let f(z,y) = 23 + 32y + y? defined in R2. Find the critical points of f(z,y) and determine
the relative extrema or saddle points of them.

5. (10pts) Find the extreme values of f(z,y, z) = 222 +y>+322 subject to the constraint 2z —3y—4z = 49.

6. Evaluate the following integrals:
4 T —z
(a) (5pts) [, fl‘nye dydz.
2 Va—y? 24,2
(b) (5pts) [ , f_\/@e TV drdy.

7. Set up the integrals for both orders of integration and use the more convenient order to evaluate the
integral.

(a) (Tpts) [ [1742dA, R: the region bounded by y = 0, y = \/z, z = 4.
R

(b) (7pts) [ [sinaz?dA, R: the region bounded by 0 <y <1,y <z < 1.
R

(c) (Tpts) ffMdA R: the region bounded by 0 <y <1, \/y <z < 1.
R

8. Find the surface area of the followings:

(a) (7pts) The paraboloid z = 1 + 2% + 52 that lies above the region 2% + 3> < 1.
(b) (7pts) The surface given by {(x,y,2) €R?| 2 =24 — 3z — 2y, > 0,y > 0,2 > 0}.

9. Find the volume of the solid region Q:

(a) (5pts) Q is the region enclosed by the sphere 2+ 4% + 22 = 4 and the cylinder {(r, 0, z)|r = 2sin 6,
0<60<m z€eR}.

(b) (5pts) @ bounded above by 22 + y2 + 22 = 9 and below by 2% = 2% + 2.

10. (10pts) Using technique of change of variable for two variables to evaluate the following integral:

/R/ (2 + )" (o — )° dyda

where R is the quadrilateral with four vertices (1,0), (0,1), (—1,0), (0,—1). (Hinit: you may let
u=x+yandv=2x—y.)



