Math 2605, First Exam, 18 Feb 2010, 10am, NAME: %DQQ‘P\(TY’\ KQ%

Neither cheatsheets nor calculators are allowed.

1. (20 points) Find a parametric representation of the line given by the system of equa-

tions:
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2. (20 points) Determine whether the line () = (—2,3,2)7 -+ #(3, —4, 1)7 intersects the
plane 4x + 4y — 2z = 5. If so, then at what point?

4(3t-2) + 4(C4L+3) =2 (t+2) = 5
—bt=5, t=-7
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3. {20 points) Find the distance from the point (1,2, 1) to the plane 2z + 3y + 5z = 0.
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Find an equation for the plane passing through the given point and parallel to the
given plane.
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4. (20 points) Let f{z,y) = 32? +zy — y* — 6zy + 9z — 5y — 2.
Find the gradient of f,

V‘P‘: Lxﬂsg-i—or

Sx .—?Ja"f'g

the critical points,
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and Hessian at these points.
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For each point determine whether it is a local max, local min, or saddle point.

b= det H =-37T = gmfof&F&?nf
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5. (20 points) Use Lagrange’s method to find the maximum and the minimum of
Ha,y) =22+

subject to constraint z* + y* = 1.
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6. (extra credit) Consider the system of equations: sin{z) = 0 and sin(y) = 0. Show
that there exists an initial guess @y such that Newton’s method produces a repeating
(non-converging) sequence of points g, &1, ®a, €3, ... such that

Lo = —&1] = &Ly = —A3 = .
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