SIX questions. The six questions are
€qually valued. Formula sheet is attached. Legal calculators are per-
mitted.

dimensional vector field F =< Y2, 2zy + €%, 3yedz >
(a) Show that this field is conservative.
(b) Find a potentia] function.

(c) Evaluate fc F . dF where C is the space-curve given by

(1) =< t2+t3,65t,7>, U< 3

2. A mountain is described by the equation z = f(,y) =722 — 22

where 2 represents altitude, and a skier js standing at the point
(1, 1, 4).

(c) Sketch the level curve f(z,y)

=4 and draw the gradient of f
at the point (1,1)

4. Given the space-curve 7(t) =< cos 2t, sin 2t, 6t >:

/ (a) Find the arc-length as ¢ goes from 0 to 1.
" / (b) Find the curvature at ¢ = (.

5. Consider the surface given by 2 = 243 _ eTY

- {a) Find the tangent plane at the point (1,0, 1).
(b) Find the normal line at the point (1,0,1).

6. (a) Find the area of the triangle with vertices (1,1,1), (3,4, 5)

7N and (§,1,4). |
(7‘/ (b) Show that the following three vectors are coplanar:
a=<14-7>b=<?2, -1,4>, =<0, -9, 18 >.
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