M ath 335-002 * M idter m examination
February 17, 2006

Please show all work to receive full credit. Nodesl calculators aneot allowed.

[o2]

(8) Find the equation of line passing through it 2, 1) and (0, 1, 2). Use any
form you like.

(12) Consider the scalar fiel(k, y, 2) = In(x + y + 2) + cosk y). Calculate
approximatelyf(0.1, 0.1, 1.1) using the linear approximationffaround pointr, =

(0, 0, 1). Find the equation of plane tangent eislesurface of at pointr; .

(10) Sketch the isocurves of the scalar figigy) = exp§? — X); indicate the direction
of the gradient.

(12) Sketch the vector field = (x +y, x, 0). Calculate its divergence and curl.

(12) Simplify the following expression using eitheactor algebra or suffix
notation(a—b)-¢x (b +a)

. (A, 10) Simplify and convert into vector form:

al ajbm8p| 8pj+8|kn8mnq8kp aq bl ap:8nqm8n| Cq bl

(B, 8) Convert this equation into suffix notatiado(not simplify):
ax(cxb)-c=|b+af

(10) Calculate the divergence of the vector figlceg by i =7 /r, wherer denotes
the position vector, and=|r |.

(12) Consider vector fiel&F = (y°, zexp(zy )+ 3y°x ,y expty ). Check whetheF is

irrotational (conservative). Find the potentiakioé fieldF , p(x,y,2), and calculate its
Laplacian.

(8pts) The following sketch (over) shows the valaésvo vector fields,v andw, at

a select set of points forming a circle. It illeis one of the results listed below.
Show the relationship between vector fieldsand w and the result you have chosen
from the list. Draw several more vectors to compléie sketch.

(@) V-Vxi=0 (a) VxVf=0=0 (¢)Vx(Vxl)=V(V-l)-V’U



