Math 233 Calculus 3 Spring 12 Midterm 2b

Name: %(Mh'M.S

e Do any 8 of the following 10 questions.
e You may use a calculator, but no notes.
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(1) (10 points)
(a) Sketch some level sets for the surface z = zy, and label them.

(b) Draw the gradient vector at the point (—1,1).

(c) Describe the surface.
F( ?clv\) %




(2) (10 points) Show that the following limit does not exist
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(3) (10 points) Find all first order partial derivatives of
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(4) Find fyz and fzz if
f(z,y,2) = ze’¥* + In(y + z2).
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(5) (10 points) Find the equation of the tangent plane to the surface z = zy + Tk
at the point (2, —1 ﬁ)

2= £@p) 4 @p) (-a ) fy(a2) (4+)

Fz(. i 1(_7,1-1) - —|
Py 3 B G ¢

1= ‘g_ﬁ[ _-(1~’L\+O.(.j+() % i Jse M oo o ..a-—x,+]




7

(6) (10 points) Find the normal vector to the surface z = z° + zy — y> at the
point (1,1,—1).
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(7) (10 points) You are standing on the surface given by z = y? — x at the point
(2,2,2). Which direction is the fastest way down?
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(8) (10 points) Suppose you move on the path r(t) = (t*,¢). Use the chain rule
to find the rate of change along the path of f(z,y) = z?>+y* at t = 2.
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(9) (10 points) Find the critical points of the function f(z,y) = zy + y? — 1, i.e.
the points where both f, and f, are zero.




11

(10) (10 points) Find the linear linear approximation to f (z,9,2) =&z —y at the
point (2,1, —-1).
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