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1. (a) [7 points] Let P the plane with equation z = 2z 4 3y — 5. What is the distance from the point
A(1,1,1) to the plane P?
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(b) [8 points] Represent the line £ through the points B(2,1,0) and C(0, 1, 3) as a parametric curve.

Let P be a point on the line £ and consider the line segment AP, where A is again the point A(1,1,1).
Where should we choose P on £ to make sure that AP is perpendicular to £7
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42
2. A point X (t) moves around in the plane. At time ¢ its position vector is @ (t) = (itg _tl >

(a) [7 points] Compute the velocity and acceleration of the point.
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(b) [7 points] Where does the tangent line to the curve at the point X (t) with ¢ = 1 intersect the y axis?




[Problem 1, continued]

(c) [7 points] At which time are velocity and acceleration perpendicular?
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(d) [7 points] Write an integral for the length of the path traced out by X (¢)
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[8 points] We consider an object moving through space. Let its position vector at time ¢ be Z(1).
Suppose that the velocity vector of the object is always perpendicular to the position vector. Show that

|| (£)]] does not depend on ¢,
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4. For cach of the following functions decide if they are positive definite, negative definite, indefinite,
or semidefinite quadratic forms. Also draw the zero set of the function, and indicate the region where the
function is positive, and the region where the function is negative.

(@) [7 points] f(z,y) = 2% + day + 3y*
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(b) [7 points] g(z,y) = —xy — 3y
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5. (a) [7 points] f(=z,y) =

W

(b) [8 points] Find the equation of the tangent plane to the graph of z = f(z,y) = 2a% — %fcyQ at the
point with & = 1, y = 2. Then explain how you can use the linear approximation formula to approximate

f(0.95,2.1).

answer

i

_
2y -+ cos(z)

Fh

; compute f and fy.
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6. (a)[7 points] Let g be a function of one variable for which we know these values:

If fz,y) = g(;_?_—y) then compute g%(l, 1) and %(O, 4).
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(b) [7 points] If z = h(z,y) is a function of two variables for which we know
h(2,0) = 1, hs(2,0) = A, hy(2,0) = B, (4 and B are constants)
then compute f’(0) where f(t) is the function of one variable defined by
f(t) = h(2+ 3t,sin(nt)).
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