Su09  Math263  Test2 ‘Name: SOLUTION

Show all necessary work neatly, clearly, systematically, and understandably. Any incorrect statement and/or understatement may
be penalized. There are 109 points available.

1. (12:2each) On a hill, the elevation z meters above a point (x,y) is given by z =1500-3x? —2y?, where

(x,y) is in a horizontal xy-plane that lies at the sea level. Positive x-axis points east, positive y-axis points
north, both in meters. A climber is at the point (10, -20, 400).
a. Compute Vz at (10, -20, 400).
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b. If the climber uses a compass reading to walk due south, by what rate will he ascend or descend?
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c. Ifthe climber uses a compass reading to walk due nbftheast,_by what rate will he ascend or descend?
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d. In which direction the slope is the largest?
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e. At the direction in which the slope is the largest, what is the rate of ascend?
“\72 (Lo,?za)"_ = 100 4 .
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f. At the direction in which the slope is the largest, at what angle above horizontal does the path in that
direction begin?

"l‘Cl-H Q‘ = B0

(9. = _[-ay;‘ oo,
—ﬂ'

(oD




2. ar2322239 Let f(x,y)=—/144-9x% —16? .
a. Find and sketch the doma.in of f.
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c. Find Vf(-31) o bg
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d. Find the equation of the plane tangent toqgle surface of the function at (-3,1).
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e. Find the equation of the line normal to the surface of the function at (-3;1).
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f. Lincar-approximate /(-2.94,1.04) from (-3,D).
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g. Find the rate of change of fat point (-3,1) in the direction of ( ,—3).
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. (142333 3) Compute the limits. And if DNE, show two paths with unequal limits.
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4, arenLet S :x*+p° =5 and S,:x+z=4 besurfaces in 3-D system.
a. Write the intersection of these surfaces in parametric equation. Hint: First, sec the projection on xy-plane.
T2 Fm:}ect‘u@n aﬁ =T zJj'f’l"“”z || \n 2-0, @ bas o Mﬁgﬁ S, aswell
w o dncde with radivs 5 .} 2= A-x = A4\ cost

Codoud at (0.0) | |
ﬁ, e webio I,‘ %@j""'aﬂ_ 2-D ?Mamm e ej—Mtﬁh -
1 parawm c t%" Leon ]|| "““L -
—e . B ()= <\|¥—S:“Cost,UE Aint, H4 -5 et
Sl)~ <5 e t,{T sinty | FLe) ,
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*5. 1) Find the absolute maximum and absolute minimum values (together with the coordinates that gives
the abs%lute max/min) of f(x,y)=4x+6y—-x*—y* over D={(r,y)|0<sx<40<ys 5}.
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6. (4:36%Let w=w(x,y,z) and x =x(u, v}, y=¥u,v),and z=z(u,v). {In other words, wis a
function of x,y, and z; and each x,y, and z is a function of u and v].

a. Write the chain-rule for | guﬁ
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b. Use the result in (a) to find % if w=In(x>+y?+2’) and (x,,2)=(ue" sinu,ue’ cosu,ue’)
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¢. Substitute the x,y,andzin w= ln(x2 +yt + zz) by (x,, z) = (ue" sin o, ue” cos u, ue” ), simplify,

and then find 2.
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7. aa437 Consider flx,y)=x*+y* —4xy.
a. Find all of its critical points.
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C. Fmd the Hessian D of each crltlcal pomt and then speclfy each cntxcal pomt as iocal max, local min,
or saddle point.
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8. a2 Find the maximum volume ofa rectangular box with three faces in the coordinate planes and a vertex
on the first octant of 3x +2y+z = 6. First define the function you are about to maximize in terms of x
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