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1. Determine whether each of the following statements is TRUE or FALSE. Justify your
answer.

(a) The function f(x,y) = e” — sin(x? + y) is differentiable at (0, 0).
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(b) Suppose f : R? — R and g : R? — R? satisfy f(1,1) = g(1,1) = (-1,-1),
Df(x.y) = [ 3, 3] and Dg(x,y) = [¥}]. Then D(f o )1, 1) = [ & 7'].
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(c) If P, and P, are the planes given by x —y+ 3z = 2 and -2x +y — 2z = -2
respectively, then there is exactly one plane that contains both the intersection of
P, and P, and the point (1,1, 1).
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(d) Let f(x,y,2) = x23y#z — 2x%y%3z'7. Then frxi(1,-1,2) = 0.

4 (\\=

V4

e AN DPORS \(W/“)\ (s \f a // W/}
}/u/)\(*/ L‘:) C'/thml\j)

L f‘s' O~ ro(n Wi 6| /Jé \3/ Zwrj

g RS ol R )" 1643 1Y
ey (X Sl .
D ¥ YK 0



Math 290-2 Midterm Exam 2 Winter Quarter 2014 Page 4 of 9

2. Determine whether each of the following statements is ALWAYS true, SOMETIMES
true, or NEVER true. Justify your answer

(a) For a number k, the level surfaces of g(x, y,z) = (k* k) sin x+3x—y+z—(k* - 1)z
are planes.
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(b) For areal number 0 < k < 7, the equation ¢ = k in spherical coordinates represents
a plane.
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2+ +k(x—-1)y

(c) For a real number k, the limit  lim
(xy)=(0,0) x2 + y?
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3. Let L, and L, be the (skew) lines given by the parameterizations 7(r) = [?1’%;] and
A1) = [ _5]%’] respectively. Find the distance between L; and L,.
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4. An ant is walking on an anthill, which has altitude A(x, y) = 15—-3x>—2y? inches, where
x is the number of inches east of the peak, and y is the number of inches north of the

peak.

(a) Suppose the ant is currently 1 inch west of the peak and 2 inches north of it. If he
moves due east, what will be the slope of his path initially?

(c) What is the slope of the ants path initially if he moves directly towards the peak,
i.e. in the direction of [ 1, ]?
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5. Find the linear approximation of the function f(x,y,z) = (xe’%, sin(x?y) + z) at (1,0, 1).
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6. Which of the following surfaces is given by x + y* + 22 — 4xz = 4. Justify your answer

below. Hint: Use linear algebra to write an equation for the surface that doesn’t
have any mixed terms.
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