MA242-011: Calculus I11
Instructor: Mr. James Cook
Test: #2 Form A
Date: Tuesday, Febuary 27, 2006

Directions: Show your work, if you doubt that you've shown enough detail then ask.

1. (12 pts) For each of the following functions find f, = 8f/8z and f, = 8f /Y.
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2. (6 pts) Suppose that r — z = tan™! (yz) implicitly defines z as a function of z,y (that is
z = z{z,y)). Calculate 8z/8y. Recall that d/duftan" (u)] = 1/(1 + u?).
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3. (10 pts) Let z = zIn{z + 2y) and suppose that = = sin(t + u) and y = cos(tu). Calcu]ate
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4. (12 pts) Let w = 2° +4°+ 2® and additionally constrain the variables by z = z%+4-3*. Calculate,
B i
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Hemember that we must make substitutions so that only the independent variables appear
before we differentiate. This is why the answers above are not equal despite the fact they are
both Gw/0x carelessly speaking.
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5. (7 pts) Let us consider the level surface F(z,y,2) = z — = ¥ = 0. Find the normal vector

at (1,~1,1) to ¥ = 0 and write the equation of the tangent plane at that point. Recall that
the normal of the tangent plane to F =0 at p is (VF)(p).
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6. (7 pts) Let us consider the parametric surface with parametrization X (z,y) =< z,y,e* ¥ >.
Find the normal vector to this surface's tangent plane at X (1, -1) = (1, —-1,1).

X = <, 0, x> X (4) =<0, D
X, = <o,1, €D ® X (1) =<0, 1,-3>
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7. (7 pts) Consider the graph z = f(z,y) = €= . Find the equation for the tangent plane to
the graph at x = 1, ¥y = —1. You may recall that the tangent plane at (a,b) to z=f(x,y) was
defined to be 2 = f(a,b) + fi(a, b)(z —a)+ f,(a, b)(y — b) assuming f is differentiable at (a, ).
Check that this is the same tangent plane we found in problem 5.
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8. (10 pts) Find the linearization of f(x,y, z) = sin (zyz) at the point (1,2, 3).
Lxyz) = f0,8,3) + £0,23) (x-1) + £,(123) (9-3) +4, (1,23) (2-3)

Noha V= <8, 6 =02 cslon), xzas(x93), X9 ws(x92) >
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9. (10 pts) Find the rate of change of f(z,y, 2) = =/(y+2) at (4,1,1) in the < 1, 2,3 > direction.
That is find the directional derivative of f at the point (4,1,1) in the < 1,2, 3 > direction.
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10. (10 pts) Assume that f{z,y) = €™ has a global maximum when constrained by the condition
7% +4* = 16. Find the point at which the global maximum occurs by the method of Lagrange
multipliers and then find the value of the maximum.
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g it (10 pts) Find the point on the plane = + y + z = 5 which is closest to the point (1,2, 3). You

may employ whichever solution you prefer, but show your work and explicitly work out any
algebra that arises.

2

Cl = (E(-I)z-l- {‘ﬁ-a)z-i- (?-—3)2 = —F(x’:.a;z)
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11. (10 pts) Find the point on the plane = 4 y + z = 5 which is closest to the pomt (1,2, 3). You

may employ whichever solution you prefer, but show your work and explicitly work out any
algebra that arises.
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11. (10 pts) Find the point on the plane x + y + z = 5 which is closest to the point (1,2,3). You
may employ whichever solution you prefer, but show your work and explicitly work out any
algebra that arises.
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12. (5 pts) BoNuS: Let F(x,y,2z) = k be a level surface and suppose that P = (Zq, o, 20) 18 &
point on that surface. The tangent plane of F = k at the point P can be defined to be the
union of all tangent vectors at P of curves on the level surface. If we can prove that each
of these tangent vectors is perpendicular to (VF)(P) this shows that (VF)(F) is the normal
to the tangent plane since it is perpendicular to any vector in the tangent plane. Prove
that if sfi=—Ffolt-hltl) is a curve on the level surface that has r{t,) = P then

(VF)F)-r'(t,) = {]!. Note that if r(t) is on the surface then F\(r(t)) = k for all £.

F(c) = b y Cl) = X, B, 20D
F(xt, wltl, 2t0) =

dF OF dx
A S R T ;
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