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) No student may leave in the first 20 min or in the last 10 min of the exam.
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1. A line [ passes through the point (1,1, —2) and is perpendicular to the plane x +y — 2z = 8. At
what point does this line intersect with the yz-plane?

&
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-1, 0)

(0, 1, —1)

© A
=

0, 0)

=
=

1, 0)

2. Find the equation of the plane that passes through the point (1, 1, —2) and is perpendicular to
both the planes 22 + 2y — 2 =1 and x + 32z = 2.

A 6x—Ty—22=3

B.6x+7y—2=15
C.3x—y+2=0

D. 6z —8y —2z =2
E.3z—y+22=-2



3. Identify the surface defined by the equation 22 — % + 2z — 22 = 2.

>

Elliptic paraboloid
Hyperboloid of one sheet

Hyperboloid of two sheets

S a w

Ellipsoid

=

Hyperbolic paraboloid

4. Find a vector function that represents the curve of intersection of the cylinder y? + 22> = 1 and
the plane x + 2y + 2z = 1.

A. r(t) =<1—2cost — 2sint, cost, sint >, 0 <t <27

=

r(t) =<1 —2cost —sint, cost, sint >, 0 <t <27

r(t) =<1 —cost — 2sint, cost, sint >, 0 <t < 2w

o A

r(t) =<1 —cost —sint, 2cost, sint >, 0 <t < 2w

3

r(t) =<1 —cost+sint, cost, 2sint >, 0 <t < 27w



4

5. Find the length of the curve r(t) = (12, */3, 7), 0 <t < V/12.

6. A particle is moving with acceleration a = (0, 6¢, 4). If the position at time t = 1 is r(1) =
(0, 5, 1) and the velocity at time ¢t = 0 is v(0) = (=2, 2, —1), then the position at time ¢ = 2 is:

A (—1, 14, 2)
B. (1, —8, 12)
C. (3, —4, 5)
D. (—2, 14, 6)

E. (1,1,2)



7. Evaluate A .
lim L gy
(,y)—(0,0) T2 + Y2

w0
—_

o Q
ml\’)

E. The limit does not exist

8. Let f(x,y,2) = "% and suppose that
x(s,t) =ts, y(s,t) =2s—2t, and z(s,t) = s —t.
af _of

Compute 5 25 when s =0 and t = —1.

=

3e

5e

o A

2e

3

—2e
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9. Which of the following is an equation for the plane tangent to the surface

2= (22 + y*)'/? at the point (2,2,2)?

Alz=x+y—2

B.3z=xz+y+2
C.3z=x+2y

D. 42 = 6x + 8y — 20
E.dz=x+y+4

10. The function f(x,y) = zt 4+ y* — 22% — 18y? + 20 has nine critical points, and among them are
(1,3), (1,-3), (—1,0) and (—1, —3). Which of the following is correct about these critical points
which are listed?

A. Two are saddle points, one is a local maximum and one is a local minimum

=

Three are local minima and one is a local maximum

Three are saddle points and one is a local minimum

o A

Two are minima and two are saddle points

3

Three are local minima and one is a saddle point
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11. The absolute minimum of the function f(z,y) = 2® + y* + 5xy on the triangular region with
vertices (0,0), (1,0) (0, 1) is equal to zero. Its absolute maximum is equal to:

a
W00 WIT &= |t ix|©

12. Find the directional derivative of the function f(x,y, z) = In(1 4+ 2> + 5 + ¢*) in the direction
of the vector u = (1,2, 3) at the point P(1,1,0).

9
A=
15
B. oo
16
C =
9
D.
g 18



