
Math 20E Midterm 1, Winter 2005, Lindblad.1. Let � be a fun
tion su
h that ���x (0; 0; 0) = 2, ���y (0; 0; 0) = 3 and ���z (0; 0; 0) = 4.(a) Let w(t) = ��
(t)�, where 
(t) = t i+ t2j+ 3tk is a 
urve. Find dwdt (0)!(b) In whi
h dire
tion is the rate of in
rease of � largest at the point (0; 0; 0)?(
) Let F = grad �. Find 
urlF.2. Let f(x; y) = x 
os (x+ y)(a) Cal
ulate the se
ond order Taylor polynomial of f about the point (1;�1).(b) Use your answer to (a) to write down an estimate for f(1:1;�0:8).(
) Use the linear approximation to �nd an estimate for f(1:1;�0:8).3. Let G = �yi+ xj be a ve
tor �eld.(a) Show that the 
urves 
(t) = r 
os t i + r sin t j, where r is a 
onstant, are 
owlines for G.(b) Sket
h the ve
tor �eld G at the points (1; 0), (0; 1), (�1; 0) and (0;�1) andsket
h the 
ow line passing through (1; 0).4. Let F(x; y; z) = (y2 + x) i� (x2 � y) j+ zk.(a) Find 
urlF.(b) Find divF.(
) Find the derivative matrix DF (i.e. the matrix of partial derivatives).


