MATHEMATICS 271 TEST IIT A FALL 2001

(15 pts) 1) If f(z,y,2) = zy + 22 find
8)  Vfat(1,2,1),

o

) the direction in which f changes most rapidly at (1,2,1),
c) the equation of the tangent plane to zy + 22 = 4 at (1,2,1),
)

o

the normal line to zy + 22 = 4 at (1,2, 1).

(15 pts) 2) @) Find the maxima, minima, and points of inflection of f(z,y) = z® —y* — 2zy +6.

o}
b) Find 6_:’ at (x,y):(O,O),ifw=u2+%,u=zc+2y+1, and v = 2z — y + 2.

(20 pts) 3) Set up but do not evaluate integrals for the following:
a) The mass of the plate bounded by y = 4 — z2 and y = 3z if the densitylp = 2zy,
b) the average distance from a point p, on the disk z% + y% = 1, to the origin,
c) the volume bounded by z2 + y? + 22 = 9, z2 + y? + 22 = 4, inside the case
=P,
d) the center of mass of the area bounded by y = 2cosz, y = 0,0 < z < g if the
density p = zeY.

(15 pts) 4) a) Evaluate by changing the order of integration

/°° 2 dydx
0 x% y4+1’

b) Find the volume of the smaller region cut from z? + y? + 22 < 4 by the plane
z=1.

(15 pts) 5) If f(z,y, 2) = €® cos(y + 2) find
a) the linearization of f at (0, Z,0),

b) the error if the functlon is replaced by its linearization provided
1

Vis
2l < 000 W~ 31 < 100

1
and |z| < 100"

(10 pts) 6) Find the absolute maximum and minimum of f(z,y) = z* + zy + y> — 6z + 2 on
{(z,y)|0<2<5,-3<y <0}

(10 pts) 7) Find the maximum value of
f(z,y,2) = — 2y + 5z on % + y? + 22 = 30.





