
Math 2220 Prelim 1 Fall 2010
September 28, 2010

Books, calculators and notes are not allowed. Show all your work.

Problem 1: Find the equations of all tangent lines l to the ellipse defined
by the equation x2 + 4y2 = 400 such that:

a) l passes through the point (−12, 8);
b) l passes through the point (25, 0).
c) The answer for part b) is different than that for part a). Explain why.

Problem 2: Let S denote the surface x2 + y3 + z4 = 6.
a) Find a normal vector to the surface S at the point (2, 1,−1)
b) Find the directional derivative of the function f(x, y, z) = x2 + y3 + z4

at the point (2, 1,−1) in the direction of the vector (1,−1, 3).

Problem 3: The surfaces S1 : z = x2 + y2 and S2 : x2 + y2 = 2x + 2y
intersect at a curve γ. Find a tangent vector to γ at the point (0, 2, 4).

Problem 4: Let f denote the function f(x, y) = xy(4− y − x2).
a) Find all critical points of f and determine their types.
b) Use the information from part a) to sketch the level curves of f(x, y).
Hint: There are 6 critical points and at least one of each type.

Problem 5: Let f(x, y) be a smooth function on two varaibles such
that f(3, 4) = 2, fx(3, 4) = 5, fy(3, 4) = 6, fxx(3, 4) = 4, fxy(3, 4) = 2 and
fyy(3, 4) = 0.

a) What is the second degree Taylor polynomial of f(x, y) around the
point (3, 4)?

b) Find the first and second order partial derivatives of the function
g(s, t) = f(st, s + t) at the point (s, t) = (1, 3).

c) Find the first and second order Taylor polynomials of the function g
around the point (s0, t0) = (1, 3) and use them to approximate g(1.1, 2.9).

Problem 6: Find the minimal and the maximal values of the function
f(x, y) = −10x + y2 on the curve given by y2 = x3(2− x).

Hint: Sketching the curve will help you a lot!

Problem 7: Let γ be the curve defined by the equation x3+x4 = 8y3−y4.
a) Explain why γ has a tangent line at the point (0, 0);
b) Find the slope of the tangent line (assuming that it exists).
Hint: The problem is more difficult then it looks!


