TEST 2 (04/19/2013, MATH 107, CALCULUS II (BIO))

Name: Section: Score:

In agreeing to take this exam, you are implicitly agreeing to act with
fairness and honesty.

Problems/Points || 1/10 | 2/20 | 3/10 | 4/20 | 5/20 | 6/20

Scores
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1. (10 points) Determine whether the following statements are
true (T) or false (F) (You need not give an explanation). (Each one
is of 2 points)

(a) If the partial derivatives 0f /0x and Jf /0y of a function f(z,y)
exist at a point (xg,yo), this function must be differentiable at

(x07y0>‘
(b) If f(x,y) is differentiable at (xg, o), then f is continuous at

(0, Yo)-

(c) Suppose that f(z,y) is a differentiable function. The gradient
vector of f at a point (z,y) is not perpendicular to the level
curve through (zo, yo).

(d) If (xg,yo) is a critical point of f(x,y), then f must be differen-
tiable at (z,yo)-

(e) If f(x,y) and its partial derivatives f,, fy, fzy, and f,, are con-
tinuous on an open disk centered at the point (z¢,yp), then

fary(xOv yO) = fyw(:EOa yO)'

Problems || (a) | (b) | (¢) | (d) | (e)
T/F |F|T|F|F|T
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2. (20 points) Consider the function

1 2
He:9) = oy &P (‘@) |

(a) (2 points + 2 points) Find the largest possible domain and
corresponding range of f.

(b) (4 points + 4 points) Compute f,(z,y) and f,(z,y).

(c) (8 points) Verify f,(z,y) = %fm(x,y).
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3. (10 points) Prove that
, zy* + 3z2%y?
im
(24)=(00) 23 + 2y

does not exist.




TEST 2 (04/19/2013, MATH 107, CALCULUS II (BIO)) 5

4. (20 points) Consider the function

fla,y) =3zy — 2 —y".
(a) (10 points) Find all critical points of f(z,y).
(b) (10 points) Determine the type of each critical point.
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5. (20 points) Consider the function
Flz,y) = y(cos z)? 4 xe™ .
(a) (10 points) Compute the directional derivative of f(z,y) at
(0,1) in the direction

3
Al

(b) (10 points) Find a unit vector that is perpendicular to the level
curve of f(z,y) at the point (0, 0).
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6. (20 points) Consider the function

T

h(z,y) = |V","
Vary?

(a) (10 points) Find the Jacobi matrix of h.
(b) (10 points) Find a linear approximation of h at (1, 1).




