1. (30 points)

(1) Find the vectors T. N, B for r(s) = (‘3 oS ( ) 3sin ( ) ) for s € [—7, =].
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(ii) Determine the curvature s(s) and torsion 7(s) of the curve given in (i). \ 7
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(ili) Given w(s) = 7(s)T(s) + x(s)B(s) for any curve. Show one of
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(Note. Pick one and prove; do not try to do all. The prime ' indicates the derivative
with respect to s. The results are true with any curve, not specific to the curve given in (i).)

(You may continue on the back of the sheet.)
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2. (20 points) Find the distance between the plane z + y = 3 and the line given as:

e
y=1-1
z=2+t ‘

(Give a reason why you can calculate the distance between the g,ivenﬁilf;.nd the plane.)
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3. (25 points) Given the function f(x,y) = %y

()Fndan equation of the tangent plane at the point on the surface determined hy
1, 2) ou the 2y plae:
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(")F“nd po'nt( ,¥) € R? 50 that the tangent plane of the surface 2 = f(z,y) is parallel
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4. (25 points) Given the points

A: (0,0, 0) 81, 2,3 Gl =2, 1) D:(4, 1, -2

(i) Find the angle between vectors AB and AC: g———‘
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(ili) Find the volume of the parallelopiped based on the vectors AB, AC and AD.
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