Mathematics 234, Fall 2005 Lecture 2 (Wilson)

First Midterm Exam  October 6, 2004 ANSWERS

Problem 1
Let f(z,y) =z cos(y) + e*¥ and let P be the point (2,0).

(a)

N
Find the gradient V[ at P.

ANSWER:

We compute first the partial derivatives. f, = cos(y) + y €*¥ which when z = 2 and y = 0 gives
1+0=1. f, = —zsin(y) + z e which at (2,0) gives 0 + 2 = 2 Thus V_} at (2,0) is 7'+ 27.

For the vector ¥ = —37'+ 47, find the directional derivative of f at P in the direction of .
ANSWER:

First we find a unit vector @ in the direction of ¥. Since |9] = /94 16 = 5, we use @ = =7 =
—%z—' + % 7. Now compute the dot product of that with the gradient from (a) and get —% + % =1.

Find a vector @ in the direction of the level curve f(z,y) = 3 at P.
ANSWER:

We know the gradient is perpendicular to the level curve. Hence we can use any vector perpen-
dicular to the gradient. If we let & have the components from the gradient, but with the order
interchanged and one sign changed, i.e. W = —27+ 7, then its dot product with the gradient will
be zero so they will be perpendicular.

Give a vector in the direction which makes the directional derivative at P largest. What is the
directional derivative in that direction?
ANSWER:

The gradient points in the direction of the largest directional derivative, so we can use that
vector: 7+ 27. In that direction the derivative is the magnitude of the gradient, v/1 + 4 = /5.

Problem 2

(a)

The function f(z,y) = HEQ—Tny;FL‘ly is continuous at the point (1,2).
How can I tell that is true? Give reasons based on theorems in the textbook: You do not need
to quote the theorems or cite where a theorem appears in the book.

ANSWER:
Since f is given as a quotient of polynomials, which are continuous everywhere, f will be con-
tinuous anywhere its denominator is not zero. This denominator gives 12 —22 =1 —4 = —3 at

the given point, so it is not zero.
What is  lim  f(z,y)?

(z,y)—(1,2)
ANSWER:
Since f is continuous at this point, the limit will be the value of f at the point, i.e. 12_2?}#
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