Exam 1 Calc 3 9/28/2012
Each problem is worth 10 points. For full credit provide complete justification for your answers.

1. State the formal definition of the partial derivative of a function f(x, y) with respect to x.
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3. Suppose that w is a function of x, ¥ and z, each of which is a function of s and ¢, Write the

Chain Rule formula for a— - Make very clear which derivatives are partials.
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4. Let f(x,y)=+/x+x)" . Find the directional derivative of fat the point (5,2) in the
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5. Find an equation for the plane tangent to the surface z = In(1 + xy) at the point (2, 3, In 7).
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6. Show that for any vectors @ and 5 , the vectordxb is perpendicular to a.
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7. Biffis a calculus student at Enormous State University, and he’s having some trouble. Biff
says “Man, this Calc 3 stuff is killing me. It’s like there’s not just three variables, there’s
three ways to think about everything too, and I’'m lucky if I can figure out one. Our T.A. did
one of those max problems, and instead of telling if it was a max or a min at this one point by
doing the sign on f,,, he did the sign on £, but the book didn’t say that. He said it was easier,
but I don’t get it. I mean, what if f,, was the other sign than £,,? Is it both a max and min

then?

Explain clearly to Biff whether it was okay for his instructor to use £, and what to expect of
the signs on f,, and f,, at an extremum.
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8. Find and classify the critical points of V(x, y) = xp(18 —x — ).

\/(V\;é\) = lgxl\:j w0 AR t}( _V\d

- -2
\/v\ = \gﬁ - Zwﬁ —-— (\j?’ V\AV\ B
. U S \/U \d 2w
\ - 18w - wro—2 a .
R Uw J- e~ 2w - *Y
\(6' 9 Y u . = 0O _ t
- J .
i 170 T

Y -0 wm'
U\U U 3 M
e 1w ) = 5]
S ’ 12w ~ W - wn (\8,'
gn—wn _Lv\/O):() - T e - o
(\e —w ) 7O TR L
" . ) - \ o 7 .
N Niet g
I ~ X

(0,0 ) ).(:g,o‘) (0,18 Yy, [6,6)

\ ) \ -2 =
y = / . ‘),// ” \ - /('f‘ = (“12\ [——ZV\)" (12 -2+ 3)
P(0,0, ‘\,/K"\ /! -fﬁi\; / VA el O/WWJ

5,

(oae) - (-36)0) =324 = -334 <o, e pont

p - 5
D(w,o) - (ON—%‘}—gzq - 32k L] S‘*ﬁg‘_’,ﬁﬂ‘f’
D (66) > (9 (1) = (36)

.§V\V\<O ; POSY

S

_juy-34 =108 > O rvun 81 W



9. At which points on the surface z = x* — )? is there at least one direction in which the
directional derivative is at least 1?
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10. Find the directions in which the function Ax, y) = 4x* — y? has zero change at the point (a, b).
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