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1. Show that if a and b are vectors in the plane, then the vector c = |a|b + |b|a bisects the angle
between a and b.

2. Use the method of Lagrange multipliers to show that the maximum-volume airline-permitted
suitcase is cubical (note: the airline rules stipulate that the sum of the three dimensions of the
suitcase is less than or equal to 62 inches).



3. Find a vector orthogonal to the hyperbola x2 − y2 = 7 at the point (4, 3).

4. A particle moves in space so that its location after t seconds is given by the position vector

r(t) = 〈t cos(2πt/3), t sin(2πt/3), t〉

until the time when particle reaches the sphere x2 + y2 + z2 = 2. After that time, the particle
moves in a straight line, directly away from the origin at a rate of one unit per second. Find the
coordinates of the particle’s location at time t = 5 and its speed at time t = 3/4.



5. Find the point on the plane 5x− z = 11 which is closest to the point (1, 1, 0).



(c) (5 points) Write systems of inequalities describing each of the following solids. In each case,
use whatever coordinate system is most suitable.

6. Matching: draw lines connecting each equation to its graph.
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7. Show that if the point (a, b, c) lies on the hyperbolic paraboloid z = y2 − x2, then the line with
parametric equation (a + t, b + t, c + 2(b − a)t) lies on the hyperbolic paraboloid. (Thus, even
though the paraboloid is curvy, it contains lots of lines!)

8. The matrix
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represents a three-dimensional rotation.

(a) Based on the fact that M represents a rotation, what is det M? Explain in words.

(b) Confirm your answer to part (a) by directly calculating det M.


