Thu, Jun 13, 2013 MATH 250, Midterm 1 Prof. V. Panferov

Name: (print) g) 0 éﬁll ‘oS

This test includes 8 questions (total of 50 points), on 10 pages. The duration of the test is 60

minutes.

Your scores: (do not enter answers here)

1 2 3 4 5 6 7 8 total

Important: The test is closed books/notes. A basic scientific calculator is allowed; no
graphing calculators or other electronic devices. Give complete solutions to problems; no

credit will be given for just the correct answers.

1. (4 points) Find an equation of the sphere that has center at P(—1,2,0) and touches the
plane x = 1. Determine the point where it touches the plane.
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2. (4 points) Use the dot product of vectors to find the angle between two diagonals of a
cube.
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3. (4 points) Find a vector function that represents the curve of intersection of the two
surfaces:

The cylinder z? + y% = 25, and the paraboloid =z = zy.
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4. (6 points) Find an equation of the plane through the points P(3,1,—1), Q(0,4,0) and
R(5,3,1). Check that your points lie on the plane.
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5. (6 points) Consider the line

z—2 11—y

3 5 =2z+4+ 1.
(a) Write the equation of the line in vector form.
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(b) Determine whether the line is parallel to the plane z + 2y + 2z = 6.
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6. (6 points) Find parametric equations for the tangent line to the curve with the given
parametric equations at the given point:

r&) (z,y,2) = (tant,Incost, \/lt?f), t=0.
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7. (8 points) Consider the equation of a quadric surface:
922 4 36y% — 422 — 362 — 72y + 36 = 0.
(a) Reduce the equation to one of the standard forms. /
— 2% + 3 £ =0
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(b) Find the equation for the section of the surface by the zy-plane and sketch it.

LT
2eo > Dyt (ellpe)

F A

(c) Find the equation for the section of the surface by the plane z = 2 and sketch it.
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(d) Use the information obtained in parts (a), (b), (c) to make an accurate sketch of the
surface. Show the sections by the planes from (b) and (c) on your graph. Classify the

surface.
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8. (12 points) Consider the curve given by the vector function
- P 7 T
7(t) = costi+sintj +Incostk, 0§t<§.

(a) Find the derivative 7'(¢) and its magnitude |7 (t)|
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(b) Find the unit tangent vector T
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(c) Find the curvature vector £(t) and the curvature (t).
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(d) Find the length of the curve from t =0to t = Z.
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(e) Show that the curve lies on the cylinder z2 + y% = 1.
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(f) Find the projection of the curve on the (z, 2)-plane and sketch it. Hint: Look for an

equation of the form z = f(x). Note that since T = cost, 0 < t < 5, wehave 0 <z <1
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(g) Use the information obtained in parts (e) and (f) to make an accurate sketch of the

curve. %
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Some useful trigonometric integrals

/sectdt = In|tant + sec t| + C
/secztdt =tant + C

/tantdt = —In|cost| + C

THE END.



