
MATH 21C FINAL FALL 2002 Name: Se
tion :Justify your answers! Put all the essential steps of your solution on this sheet!1. Compute the equation of the tangent plane for the surfa
e x2y + yz = 6 at the point (1,2,2).2. Is there a plane whi
h 
ontains the four points (1,1,0), (1,0,1), (0,0,2) and (2,2,0)?3. (a) In des
ending a hill whose equation is given by z = f(x; y) = 99�x2+2x�1:5y2, in whi
hdire
tion should a person standing at the point (3,1,94.5) initially pro
eed so as to des
end asqui
kly as possible?(b) Is there any dire
tion u for whi
h the dire
tional derivative Duf(3; 1) is larger than 6?Why or why not?4. Compute the double integral R RD xdA, where D is the triangle with 
orners (0; 0), (1; 1) and(1; 0).5. Compute the integral R RD ex2+y2dA, where D 
onsists of all points (x; y) with x2 + y2 � 9and x � 0.6. Compute the surfa
e area of the hyperboli
 paraboloid z = x2 � y2 whi
h lies between the
ylinders x2 + y2 = 1 and x2 + y2 = 4.7. Find the maximum und minimum of the fun
tion f(x; y; z) = 2x� z on the ellipsoid given byx2 + 10y2 + z2 = 5, using Lagrange multipliers.8. Compute max/min and saddle points, if any, for the fun
tion f(x; y) = 2x3 + xy2 + 5x2 + y2.9. (a) Des
ribe the part of the ball of radius 2 and 
enter at the origin whi
h lies below the 
onez = �px2 + y2 in spheri
al 
oordinates.(b) Let f(x; y; z) = x3 + sin yz and let �; �; � be spheri
al 
oordinates. Find an expression of�f=��. (It may 
ontain ordinary as well as spheri
al 
oordinates).10. Set up the triple integral whi
h 
omputes the volume of the solid between the plane z�2x�y =4 and the paraboloid z = x2 + y2 + y. You need not 
ompute the integral.MATH 21C FINAL FALL 2002 Name: Se
tion :Justify your answers! Put all the essential steps of your solution on this sheet!1. Compute the equation of the tangent plane for the surfa
e x2y + yz = 6 at the point (1,2,2).2. Compute the integral R RD sin(x2+y2)dA, whereD 
onsists of all points (x; y) with x2+y2 � 9and x � 0.3. Compute the double integral R RD xdA, where D is the triangle with 
orners (0; 0), (1; 1) and1



(0; 1).4. (a) In des
ending a hill whose equation is given by z = f(x; y) = 99�x2+2x�1:5y2, in whi
hdire
tion should a person standing at the point (3,1,94.5) initially pro
eed so as to des
end asqui
kly as possible?(b) Is there any dire
tion u for whi
h the dire
tional derivative Duf(3; 1) is larger than 6?Why or why not?5. Compute the surfa
e area of the hyperboli
 paraboloid z = x2 � y2 whi
h lies between the
ylinders x2 + y2 = 1 and x2 + y2 = 4.6. Is there a plane whi
h 
ontains the four points (1,0,1), (0,2,2), (2,0,0) and (0,1,1)?7. Find the maximum und minimum of the fun
tion f(x; y; z) = x� 2z on the ellipsoid given byx2 + 10y2 + z2 = 5, using Lagrange multipliers.8. Set up the triple integral whi
h 
omputes the volume of the solid between the plane z�x�2y =4 and the paraboloid z = x2 + y2 + x. You need not 
ompute the integral.9. Compute max/min and saddle points, if any, for the fun
tion f(x; y) = 2x3 + xy2 + 5x2 + y2.10. (a) Des
ribe the part of the ball of radius 3 and 
enter at the origin whi
h lies below the 
onez = �px2 + y2 in spheri
al 
oordinates.(b) Let f(x; y; z) = y3 + 
osxz and let �; �; � be spheri
al 
oordinates. Find an expression of�f=��. (It may 
ontain ordinary as well as spheri
al 
oordinates).
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