Solutions for the Midterm Fall 1999

1. (a) We note that the parametric curve x = tsin(¢) cos(t),y = tsin(t) sin(¢)
corresponds to considering in polar coordinates. We should thus graph r as a
function of 6 and get
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The three z-intercepts are at —m, 0,7 the part that we need is from —7 to
m. Tracing out the curve we have

b) 4 —sin(t) cos(t +tcost2—tsint2,ﬂ:sintQ—i—thost sin(t) so
dt dt

(& 4 (e

= sin(t)? cos(t)? + 2t sin(t) cos(t)(cos(t)? — sin(t)?) + t*(cos(t)? — sin(t)?)?
sin(t)? sin(t)? 4 4t cos(t) sin(¢) sin(¢)? + 4t* cos(t)? sin(t)*.
If we add the corresponding terms we get
sin(t)? + 2t cos(t) sin(t) + t2.

Thus the arc length is given by the integral

\/sin(t)2 + 2t cos(t) sin(t) + t2dt.
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(©) £(5) = ()G = § = 9(5)- G(5) =3 #(F) =3+ . The tangent
line is therefore given parametrically as # = Z 4+ %,y = X + (Z£2)e.

2. A solution is the unit vector in the direction of a x b.
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axb=|1 2 -1 |=5i-5j-5k=5(1,-1,—1).
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So the vector i%s_” is a solution (the only other is the negative of this one).

3.The triangle can be pictured as follows:
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Now PQ = (0,-2,1) and PR = (—1,—2,1) thus PQ x PR = —j — 2k. The
area is thus half the area, | — j — 2k| =+/5 of the corresponding parallelogram.

The answer is therefore 3§

4. The plane has as a normal vector m x PR = — j— 2k and contains the point
(1,2,0) thus an equation for the plane is —y — 2z = —2 that is y + 2z — 2 = 0.
If n = j + 2k then the distance from the plane to the point (1,-1,1) is

i+2-2( 1 1
n| Vi+1 /5

5. The traces with y fixed are exactly the same and they are all the parabola
in the z, z plane given by z = 2% + 2. Thus the surface is gotten by sliding this
parabola along the y-axis. Here is a picture






