
Solutions to Math 21C Midterm 1, Fall 02. Lindblad.1. (a) dy=dx = y0(t)=x0(t) = 3t1=3 = 3 and (x; y) = (1; 2), when t = 1, so the eq. ofthe tangent line is x� 1 = 3(y � 2).(b) L = Z 10 p1+ 3t dt = 29(1 + 3t)3=2���20 = 29�73=2 � 1�.2. (a) x0(t) = � sin t = 0, when t = 0 or t = �.(b) A=Z ��2�yp(dx=dt)2+ (dy=dt)2 dt = Z 2�0 2�(1 + sin t)psin2 t+ 
os2 t dt= Z 2�0 2�(1 + sin t) dt = 2��t� 
os t����2�0 = 4�23. (a) a � b = 10 + 2
+ 10 = 0, if 
 = �10 so they are perpendi
ular then.(b) paralllel means that a = �b for some 
onstant �. This mean that we musthave 2 = �5, 2 = �
 and 2 = �5. From the �rst and last equations it follows that� = 2=5 and plugging this in to the se
ond gives that 
 = 5.4. (a) Let a=�!PQ=h�1;�2;�1i and b = �!PR = h3; 1; 9i. A normal to the plane isn = a�b = ������ i j k�1 �2 �13 1 9 ������ = (�18+1)i� (�9+3)j+(�1+6)k = �17i+6k+5kSin
e e.g. P is in the plane, the equation is �17(x� 1) + 6y + 5(z + 3).(b) The area is A = ja� bj=2 = p172 + 62 + 52=2.5. (a) The normal to the plane is n = h1; 2; 1i whi
h is parallel to the line andP1(1; 0; 1) is on the line so the parametri
 equations of the line are: x = 1 + t,y = 2t and z = 1+ t.(b) The shortest distan
e between the point and the plane is in fa
t along the line in(a) sin
e that line is perpendi
ualr to the plane. Therefore we plug in the parametri
equations of the line in the equation of the plane to obtain: 1+t+4t+1+t+4 = 0, i.e.t = �1. Plugging this ba
k into the parametri
 equations gives (x; y; z) = (0;�2; 0).
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