
Math 21C Midterm II, Fall 02. Lindblad.1. A parti
le moves with position ve
tor given by r(t) = 
os t i+ sin t j+ t3=2k.(a) Find the velo
ity and speed of the parti
le at time t = �.(b) How far does the parti
le travel between time t = 0 and t = 10?2. Let F (x; y) = x3 � x2 + y2 � y + 1(a) Find the gradient rF (x; y).(b) Find the dire
tional derivative in the dire
tion of h1; 2i at the point (2; 3).(
) Let r(t) = hf(t); g(t)i be a 
urve su
h that r(0) = h1; 0i and r0(0) = h1; 1i. Leth(t) = F (r(t)). Find h0(0).3. Consider the surfa
e given by z = f(x; y) =px2 + 3y2.a) Find the tangent plane to the surfa
e at the point (1; 1; 2).b) A student was asked to �nd an approximation for f(1:1; 1:2) but the professordid not allow 
al
ulators. The student noti
ed that f(1:1; 1:2) is approximatelyf(1; 1)=p1 + 3=2. Use the linear approximation to get a better approximation.4. Let f(x; y) = x3�x2+y2�y+1. Find the 
riti
al points of f(x; y) and determineif they are lo
al max, min or saddle points. Are there any absolute max or min?5. Use Lagrange multipliers to �nd the point on the hyperboloidf(x; y; z); z2 = x2 + y2 + 1; z � 0g that is 
losest to the point (0; 0;�2).


