Calc III - 3450:223 NAME VZ@

EXAM #2 F06 ROW

Show ALL your work.

1. For the function z = )(3y2

a)  Calculate the normal vector to this surface at the point (x, y, z) =(1, 3, 9).

b)  Find the equation of the tangent plane at the point (1, 3, 9).
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¢)  Find the direction of maximal increase of the function at the point (x, y) = (1, 3).
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d)  Find the directional derivative of f(x, y) in the d1rect10n of ~4i + 3j at the point (x, y) =(1, 3).
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2. Find the domain and range of z = 4/ X% + y2 — 4 , and sketch and label two level curves of this
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3. Use Lagrange multipliers to find the extrema of f(x, y, z) = 6x + 4y + 12z subject to the
constraint x> + 2y2 +32% = ?
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4.  Givenz=f(x,y) with x:g(t)andy:h(t),ﬁnd—3—?whent=3,ifg(3):2,g'(3):5,h(3)=7,
h’(3)=—4,fx(7,2):9,fx(2,7)=6,fy(7, 2)=3andfy(2,7)=—8.
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5.  Find and then use the Second Partials Test to classify the critical points of
f(x,y) = x> = 2xy + %y3 - 3y.
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6.  The dimensions of a closed rectangular box are measured as 80 cm, 60 cm and 50 cm,

D= &.2:3- (27

respectively with a possible error of 0.2 cm in each dimension. Use differentials to estimate the

maximum error in calculating the surface area of the box. ,
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Show ALL your work.

4 02 3 . 'y <
EvaluateJ.I e* dxdy. [EE.C o Atn of 14 F
o Wy
,\5 L X 2 087 °YE

< X L 3
'm o r’f fx0{7 A<
fs) O

D<ot /(': \/QXJIOXL”/"

V‘»"‘_‘“

36 Points

10 Points

2. SET UP BUT DO NOT EVALUATE the integral in polar coordinates that represents the

2

surface area of the portion of the sphere x4+ y2 +z" = 9 which lies inside the cylinder

2

X +y2 = 3x and above the xy plane.
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3. SET UP BUT DO NOT EVALUATE an integral representing the volume of the region

bounded between z = 2x° + 2y2 and z = 36— 2x* — 2y2
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a)  in cartesian coordinates. Y., Y- Yo -=9Lh
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b) in polar coordinates.
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4. SET UP BUT DO NOT EVALUATE an integral to find the volume of the solid in the

first octant bounded by x =0, y=0, z=0, x + y +z =5 and inside x> + y* = 4.
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