
Math ��: Multivariable Calculus Sections ���, ���

Worksheet for ����-��-��

Questions marked with ** are less relevant to the core material and/or more di�cult.

Problem �. A hill is described by the equation
z = �� − �x� + �x − y� − �y.

(a) What are the x and y coordinates of the peak of this hill? (Hint: the tangent plane is horizontal at the peak.)
(b) A person starts at the point (−�, �, ��) and goes directly towards the peak—meaning their path when viewed from

above looks like a straight line. At the point (−�, �, ��), how steep is their path?
(c) �ere is a level road around themountain at elevation z = �� (where the person started walking). What angle is formed

between the person’s path and the road inR�? (I didn’t try to make the numbers work out nicely so expect inverse trig
functions in your �nal answer.)
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Solution2 : using the fact
that this particular surface is an elliptic paraboloid,

complete the square to find vertex location :

z = - 2K - IT t 2 - ly +3T t 9+50- -
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lb ) We need to compute Daft- 3,0 ) where k is a unit vector inthe
direction of the peak :
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Math ��: Multivariable Calculus Worksheet for ����-��-��

Problem �. �e cone x� + y� = z� intersects the plane �x + �y + z = �� in a curve C.
Verify that the point (�, �, �) lies on C, and �nd the tangent line to C at that point.
**What kind of curve is C?
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Check : 32+42=52 and 2-3 t 3.4+5--23 .
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Compute a normal to cone:

FH.y.tl = x'tf - z? DFI's
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Normal to plane : 92,3 , 17

So adirection vector for tangent line : (43,17×13,4 ,-57
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**) substituting z -

- 23 -2x-3g into first eg :

y t 92×-0892+138y - 529--0

(-125-41-371-8)=48 > 0
so this is a hyperbole


