
Math 226 – Midterm 1 Name:

Show all your work, and indicate clearly if you continue on the back. The entire exam is worth 60 points.

(4 points ea.) 1. Indicate whether each statement is true or false.

(i) There is a vector v such that 〈1, 2, 3〉 × v = 〈4, 5,−6〉.

(ii) Let r(t) = 〈2t + 2, et, 7− t2〉. Then the derivative r′(0) is perpendicular to the vector 〈4,−8, 7〉.

(iii) The function u(t, x) = t2 · cosx satisfies the partial differential equation utt + uxx = 0.

(iv) Suppose that f : R2 → R is a continuous function. Then fxy(a, b) = fyx(a, b) for all (a, b) ∈ R2.

(4 points) 2. Find the angle between the diagonal of a cube and one of its edges. (You may express your answer in terms
of arcsin or arccos.)

(6 points) 3. Find the directional derivative of the function f(x, y, z) = xy + yz + xz at the point P = (1,−1, 3) in the
direction of the point Q = (2, 4, 5).
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(8 points) 4. Find an equation for the set of points on R3 that are equidistant from the lines r1(t) = 〈2t− 1, 0, 0〉 and
r2(t) = 〈0, t, 1〉. Reduce the equation to one of the standard forms for a quadric surface, and classify it.

(8 points) 5. Find the maximum value of the function f(x, y) = yex + xy2 over the closed triangle

{ (x, y) ∈ R2 : 0 ≤ y ≤ x ≤ 1 } .
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(6 points) 6. The radius of a cylinder is increasing at a rate of 2 cm/min while its height is decreasing at a rate of 3 cm/min.
At what rate is the volume of the cylinder changing when the radius is 10 cm and the height is 5 cm?

(6 points) 7. Find the distance between the point P = (2, 4, 6) and the plane x + 3y + 5z = 7.

(6 points) 8. Find an equation for the tangent plane to the level surface 3x2+2y2−z2 = 2 at the point (x, y, z) = (1, 2,−3).
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