
Math 226 – Midterm 1 Name:

Show all your work, and indicate clearly if you continue on the back. The entire exam is worth 50 points.

(2 points ea.) 1. Indicate whether each statement is true or false. (You do not need to show your work here.)

(i) The equation (x− 1)2 − 2y2 − (3z + 1)2 = 0 defines a cone.

(ii) Let f : R2 → R be any function. Suppose that lim
t→0

f(r(t)) = L for all straight lines r(t) with

r(t) = (0, 0). Then, lim
(x,y)→(0,0)

f(x, y) = L.

(iii) If v and w are vectors in R3 with v •w = 0, then v ×w = ~0.

(iv) The level sets of the function f(x, y) = ey

x are hyperbolas.

(v) There exists a vector v in R3 such that v × 〈0, 0, 1〉 = 〈1, 0, 0〉 and v × 〈1, 0, 0〉 = −〈0, 0, 1〉.

(vi) The function f(x, y) = e2xy satisfies the partial differential equation xfx + yfy = 2xyf .

(vii) If v and w are orthogonal vectors in R3, then ‖v‖ = ‖w‖.

(4 points) 2. A wrench 10 cm long lies along the positive x-axis and grips a bolt at the origin. A force is applied in the
direction of 〈0, 0,−1〉 at the end of the wrench. Find the magnitude of force necessary to exert 1 N · m of
torque to the bolt.
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(4 points) 3. A plane in R3 contains the origin and is normal to the vector 〈3, 0, 1〉. Find all values of t such that the space
curve r(t) = 〈et, cos t,−e3t〉 intersects the plane.

(4 points) 4. A parallelepiped in R3 has one of its vertices at the point (2, 0, 4), and its three adjacent vertices are at the
points (3, 0, 5), (1, 2, 3), and (0, 0,−1). Find its volume.
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(6 points) 5. Let f : R2 → R be the function assigning to a point (x, y) ∈ R2 the square of its distance from the line
r(t) = 〈t, t〉. Evaluate fxy(2, 7).

(6 points) 6. Find an equation for the set of points in R3 that are equidistant to the lines x = y + 1 = 0 and y− 1 = z = 0,
put it in standard form, and identify the quadric surface that it defines.
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(6 points) 7. A box is hanging from two ropes as indicated in the figure. The mass of the box is 100 kilograms. Find
the magnitude of the tension in the shorter rope. (You may write your answer in terms of the gravitational
constant g (which is approximately 9.81m

s2 ).)

1 meter

3 meters
45◦

60◦

(6 points) 8. Determine the set of points at which the function

f(x, y) =

 e−x
2−y2 − 1

x2 + y2
, (x, y) 6= (0, 0)

0 , (x, y) = (0, 0)

is continuous.

4


