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- Calculus IV
Exam I
Fall 09 (November 5, 09)
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1. Find the pomts on the sphere z2 4 32 + 22 = 1 where the tangent plane is parallel to the plane
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2. Consider the function z = f(z,y) = 22 — zy + 3. o
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(b) I (z,y) changes from (3,—1) to (2.96, —0.95). compare the values of Az (the exact change) and
dz. No need to complete your computations
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7 B "\\ (¢) Write the equation of the tangent plane at (3,-1).
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3. Use differentials to approximate the amount of tin needed to construct a box of sides 10¢m each and

of thickness 0.5¢m per face.
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4. Without finding the equation of the level curve, how would you find the slope of the tangent line to .
o 2T the curve obtained by intersecting the surface z = f (z,y) with the plane z = 5. Same for intersecting

1\;‘h§ surface z = f(z,y) with the plane 5 = 3.
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=="5. Find the meximum an minimum of the function; z = f(z,y) = 2 +zy+y® — 62+ 2 over the rectangle:
d S 0Lz <5,-3<y<0
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Gondidals: (a1e,2), (5,5 (010),(%,2) (4, ~2)
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.. 6. Find the point on the paraboloid z = %— + y4
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that is closest to the pomt (0,5,0).
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7 Cons:der the function f(z,y,z) = 322 + 2% — 45
/ KFmd the instantaneous rate of change {f at the point (~1,—3,2) in the direction from P to the
/f p01nt Q(—4,1,-2). -

o IR @‘f“)ffér” )At@*’% _ 3 —-\‘;_211;4'“
\k / \Jcl +IQ_+IG; |

S P
S V(- “H‘fjé"*“\u -%,~7)
R A R S 4

Dag - (o (e

G
R I o R Y
- VG| '&"\r@

\ (b) In which direction will the change be max um at P?
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