Worksheet #19: Midterm 2 Review, Part 2
Date: 10/17/2022

Math 53: Fall 2022

Instructor: Norman Sheu

Section Leader: CJ Dowd

Problem 1. For each of the following properties, either give an example of a continuously twice-
differentiable function f(z,y) : R?> — R satisfying the property or prove that no such function
exists.

Problem 2. The curve parametrized by r(t) = (t, \/§t2,t3),—oo < t < oo is a variant of the
twisted cubic.

(a) Find the length of the portion of r(¢) that lies inside the sphere 2% + 32 + 2% = 7/2.

(b) When r(t) intersects this sphere, what angle does the tangent vector r/(¢) make with the normal
vector to the sphere?

Problem 3. Find a function f(z,y,z2) : R> — R such that
Vi = 322yz — 3y, 232 — 3z, 23y + 22).

Problem 4. Prove that the following system of equations has at least two solutions (z,y, \):

ye¥® = 4z3\
ze™ = 6y°\
at b =2

(You do not need to find these solutions.)

Problem 5. Determine the point(s) on the ellipsoid % + % + (2 — 1)2 = 1 that is/are furthest
from the origin.



