
Solutions for Math 21C Midterm II, Fall 02. Lindblad.1. (a) Velo
ity r0(t) = � sin t i+ 
os t j+ 3t1=2=2k and speedjr0(t)j =qsin2 t+ 
os2 t+ (3=2)2t = p1 + (3=2)2t.Hen
e r0(�) = �j+ (3=2)p�k and jr0(�)j =p1 + (3=2)2�.(b) The distan
e traveled is the ar
 length:Z 100jr0(t)j dt = Z 100p1 + (3=2)2t dt = (1+( 32 )2t)3=2(23 )3��100 = �(1+( 32 )210)3=2�1�(23)3:2. (a) rF (x; y) = h3x2 � 2x; 2y � 1i.(b) Unit ve
tor in the dire
tion: u = h1; 2i=jh1; 2ij = h1; 2i=p5. rF (2; 3) = h8; 5i.The dire
tional derivative DuF (2; 3) = rF (2; 3) � u=h8; 5i � h1; 2i=p5=18=p5.(
) By the 
hain rule h0(t)=rF (r(t))�r0(t) so h0(0)=rF (1; 0)�h1; 1i=h1;�1i�h1; 1i=03. (a) hfx; fyi = hx; 3yi=px2 + 3y2 so hfx(1; 1); fy(1; 1)i = h1; 3i=2 and the equa-tion of the tangent plane is z � 2 = (x� 1)=2 + 3(y � 1)=2.(b) z�2 = 0:1=2+3�0:2=2 = 0:35 and the linear approximation is z = 2+0:35 = 2:35.4. fx=3x2 � 2x=0 and fy=2y � 1=0 gives (x; y)=(0; 1=2) or (x; y)=(2=3; 1=2).fxx = 6x� 2, fyy = 2 and fxy = 0 and D(x; y) = fxxfyy � f2xy = 4(3x� 1).If (x; y)=(0; 1=2) then D = �4 < 0 so it is a saddle point.If (x; y)=(2=3; 1=2) then D = 4 > 0 and fxx = 2 > 0 so it is a lo
al min.5. Let F (x; y; z) = d(x; y; z)2 = x2 + y2 + (z + 2)2 be the square of the distan
efrom (0; 0;�2) to (x; y; z) and let G(x; y; z) = z2 � x2 � y2 � 1.We want to maximize F (x; y; z) subje
t to the 
onstraint G(x; y; z)=0 and z> 0.rF (x; y; z) = h2x; 2y; 2(z + 2)i and rG(x; y; z) = h�2x;�2y; 2zi so we must �ndall solutions to2x = ��2x; 2y = ��2y; 2(z + 2) = �2z; and z2 � x2 � y2 � 1 = 0We see that if � 6= �1 then the �rst two equations gives x = y = 0 and the thirdequation 
an not be solved if � = 1: (i) If � = 1 no solutions. (ii) � = �1 thenthe �rst and se
ond equation hold and the third equation gives z = �1 so we get(x; y;�1) and G(x; y;�1) = �x2 � y2 = 0 gives x = y = 0 so the point is (0; 0;�1)and F (0; 0;�1) = 1. If � 6= �1 and � 6= 1 then (x; y; z) = (0; 0; 1=(1 + �)) andG(0; 0; 1=(1 + �)) = 1=(1 + �)2 � 1 = 0 gives � = 0 so the point is (0; 0; 1) andF (0; 0; 1) = 9. In 
on
lusion the 
losest point is (0; 0; 1).


