
MAT 133: CALCULUS II (FALL 2026) QUIZ 1

Name: 15 minutes

This quiz is out of 12 points: Problems 1, 2, and 3 are each worth 4 points. No calculators, notes, or
other materials allowed. Show your work and explain your reasoning, I want to give you partial credit!

Problem 1. Find an equation of the sphere centered at (3,−4, 2) that touches the xz-plane at exactly
one point. It may be helpful to draw a picture.

Problem 2. Let P = (1, 0, 2) and Q = (3,−1, 4). Find a unit vector that points in the same direction as
−→
QP.

Problem 3. Suppose |u| = 2, |v| = 3, and the angle between u and v is π/3. Find |u − 2v|.

The Challenge Problem on the back of this quiz is worth 2 points of extra credit (no partial credit).
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Challenge Problem. Suppose |u| = |v|. Prove that u + v and u − v are orthogonal.
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