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1. [20 points] Consider the vectors:
u=(1,0,2),

v={(-121).

a). Find u-v.

b). Find the angle 6 between the two vectors. Give an exact answer.

¢). Find u x v.

d). Find v x u.



2. [16 points] Find parametric equations for the line tangent to the curve
r(t) = <et, tet, tet2>,

at the point (1,0,0).



3. [16 points] Find the length of the curve:
r(t) = <et, elsint, e! cos t> ,

between the points (1,0,1) and (&7, 0, e2™).



4. [18 points] Consider the curve:
r(t) = (3cost,3sint, 4t) ,

and its unit tangent and unit normal vectors:

T = f§sint,§cost,% ,
5 5 5

N = (—cost, —sint,0) .

a). Find the unit binormal vector B.

b). Find the torsion 7 along this curve.



5. [20 points] Find the following limits:

—2e~% sin(3z)

a). im
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b).

Consider the function
y4 _ 2(E2

y4 +$2 :
¢). Find the limit of f(z,y) as (x,y) approaches (0,0) along the x-axis.

flz,y) =

d). Find the limit of f(z,y) as (x,y) approaches (0,0) along the y-axis.

e). What conclusion can you draw about

) y4 o 2932
1m 7?
(z.y)—(0,0) y* + 22



6. [10 points] Find the point on the curve
r(t) = (£, * + 1,6 — 1)

where the normal plane is orthogonal to the plane %a: —y + 2z = 4. Recall that the normal plane is
determined by N and B.



