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1 Mid-Term Test

Problem 1. Find the eigenvalues of the matrix
3 —6 4
A=10 -1 1
0 2 0

6 —10 4]

Problem 2. The matrix

A=10 -3 0

0 -6 3

has eigenvalues
-3, 3, and6.

Find the corresponding eigenvectors.
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Problem 3. The planes

3r+4y+122 = —-90
20 +2y+2 = —54

intersect in a line. Find
(A) The parametric equation of the line of intersection.

(B) cos(6) whered is the angle between the planes.

Problem 4.  Find the arc length of the curve
7(t) = (2cos(t) — 3sin(t)) 7+ (3cos(t) + 2sin(t)) J+ 6tk

for0 <t <3.

Problem 5. Consider the line B
F(t) = (2t + 1) 74 27+ k.

(A) Find the parametric equation of the tangent liné(aj.

(B) Find the symmetric equations of the tangent liné(aj.

Problem 6.

(A). Find all solutions to the linear system
T—yY—2z =
2r+y+z =
TH+2y+3z =

(B). Find all solutions to the linear system

rT—y—2z =
2r+y+z
T+2y+3z =

(C). Find all solutions to the linear system
r—y—z =
2r+y+z =
r+2y+4z =
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2 Final Exam

Problem 7.  Consider the planes

2x+3y—62z=2 and x—2y+2z=3.

1. If 0 is the angle between these planes fins(6).

2. Find a vector parallel to the line of intersection of these planes.

Problem 8.  The curvature of the graph gf= f(z) is given by

/" ()]

) = @

Find the maximum curvature of the graph of

forxz > 0.

Problem 9. Let
flz,y) =2®—6zy —3y*> — 9.

Find all the critical points off and use the second derivative test to classify them.

Problem 10. Let
flx,y) = 22 —2my+2y2 —x—2y

and let(2 be the triangle with vertices
(0,0), (4,0) and(0,4).

Find the minimum and the maximum ¢fin €.

Problem 11. Let
flz,y) =2® —2zy+39y> -2z —5y.
1. Find the gradiengrad f(1,1) of f at(1,1).
2. Find the directional derivative gfat(1, 1) in the direction of the vectd3 7 — 4 J.

3. Find the maximum directional derivative ffat (1,1).
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4. Find the directional derivative gfat (1, 1) in a direction perpendicular to the gradiemhd f(1,1).

Problem 12.  Suppose the parametric curig) has tangent vector
7(0)=27+7- 3k

att = 0. If f(x,y, z) has gradient
grad f(7(0)) =57 —27+ 2k
at7(0) and gradient

at7(1) compute

att = 0. Justify your answer.

Problem 13. Use the method of Lagrange multipliers to find the maximum and the minimum of

2 2
flx,y) =5z —6y—3 subject to the constraint % + 31/_6 =1.
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