
Math 21C Final, Fall 02. Lindblad.1. A parti
le moves with position ve
tor given by r(t) = t2 i+ (1� t2) j+ t3k.(a) Find the equation of the tangent line to the 
urve at t = 1!(b) What distan
e does the parti
le travel between time t = 0 and t = 1?2. Given the three points P (0; 1; 1), Q(0; 2; 0) and R(2; 1; 0).(a) Find the equation of the plane 
ontaining the three points!(b) Find the Area of the triangle with the three points as 
orners!(
) What are the 
osines of the angles at the three 
orners of the triangle in (b)?3. The temperature of a metal ball 
entered at the origin is given by T = 1px2 + y2 + z2 .(a) Find the rate of 
hange of T at (1; 2; 2) in the dire
tion toward the point (2; 1; 3).(b) Explain why for any point (x; y; z) in the ball, the dire
tion of greatest in
reasein the temperature is toward the 
enter of the ball.4. (a) Find the points on the ellipsoid 4x2 + y2 + z2 = 4 where the tangent planeis parallel to the plane x+ 2y � z = 0.(b) Find the equation for the tangent plane at these points.5. (a) Find the 
riti
al points of f(x; y) = x2+5y2+3xy+8 and determine if theyare lo
al max, min or saddle points.(b) Find the max and min of f(x; y) on the set g(x; y) = x2 + y2 = 4.(
) Find the absolute max and min of f(x; y) over the set D = f(x; y)jg(x; y)� 4g.6. If you send a pa
kage with UPS they 
harge a

ording to weight as well as size.If x � 0, y � 0, z � 0, are the length of the edges of a re
tangular box labeledso x is the smallest and z is the largest then in order that the pa
kage should notbe 
onsidered over sized we must have that G(x; y; z) = 2x+ 2y + z � 120 in
hes.Find the maximum of the volume V (x; y; z) = xyz for a pa
kage that is not oversized.7. (a) Write the iterated integral Z 10 Z 1=y1 x2e�x2 dx dy as a double integral oversome unbounded domain D in the x-y plane.(b) Evaluate the integral in (a) by 
hanging the order of integration.8. Find ZZR (1 + y) 
os (x2 + y2) dA, where R = f(x; y); 1 � x2 + y2 � 4g.9. Find the area of the part of the plane x + 2y + z = 8 above the regionD = f(x; y); 0 � x � 1; 2x2 � y � 1 + x2g, i.e. of the surfa
eS = f(x; y; z); (x; y) 2 D; x+ 2y + z = 8g.10. Let D be the triangle in the x-y plane with verti
es (0; 0), (0; 4) and (1; 2).Write the volume of the solid E, below the plane z = x � y + 20 and above thetriangle D, as a double integral over D and evaluate it.( i.e. E = f(x; y; z)j 0 � z � x� y + 20; (x; y) 2 Dg. )


