Mon, Oct 5, 2015 MATH 250, Midterm 1 Prof. V. Panferov
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This test includes 7 questions with the total of 50 points, on 9 pages. The last page is a
formula reference. The duration of the test is 1 hour 15 minutes.

Name: (print)

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. (6 points) (a) Find an equation for the sphere that passes through the point A(2,0, —1)
and has center at C(6,—3,—1).
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(b) Does the sphere intersect the yz-plane? If yes, describe the curve of their intersection.
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2. (8 points) (a) Prove that for any two vectors d, binR3, @x b= —bxa.
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(b) Find the area‘of the parallelogram 1th the vertices A(O 0,0), B(1,1,0), C(0,1,1),
D(1,2,1), = Fed =— ax€ .
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3. (8 points) (a) Find an equation of the plane through the points A(1,1,0), B(1,0,1) and
C(0,1,1).
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(b) Find the intercepts of the plane in part (a) on the coordinate axes.
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(c) Use the intercepts to sketch a graph of the plane in three-dimensional space.
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4. (6 points) Is the line with symmetric equations

z—2 y+1 =2z-3
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parallel to the plane 2z — y + 2z = 27 Justify your answer. In case they are not parallel,
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find the point of their intersection.
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5, (8 points) (a) Reduce the equation to one of the standard forms and classify it:

z? — 1692 + 2% — 22 = 15.
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& Find the following:
(b) the geometric center of the surface; (;(o ) Ho, %) = é o 17 /

(c) the major axis (the axis of rotational symmetry);
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(d) the traces of the surface by the planes perpendicular to the major axis;
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(e) the traces by planes containing the major axis and parallel to the coordinate planes.
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(f) Sketch the surface.

o, Hhe /@ ——/g—&w_g_,

Continued...



Page 7

6. (6 points) (a) Sketch the plane curve with the given vector equation:

Ft) =+ 1,2 — 1).

(b) Find the velocity vector 7/(¢). Sketch the velocity vector for the value of ¢ when the
curve passes through the origin. 4/3
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7. (8 points) Consider the parametric curve:
7(t) = (¢, 26, 1). = 7 '/

(a) Find 7/(t), |7'(¢)| and the vectors T, N, B at the point (1,2,1).
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(b) Find the curvature, and the normal and tangential components of acceleration at

the point specified in part (a).
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For a space curve with the position vector 7(¢):

—/

e 7'(t) — the velocity vector

e |7'(t)| — the instantaneous speed

¢
o 5(t) = /t |7’ (u)| du ~ the arc-length function
0
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o T(t) = ltlggl — the unit tangent vector
7
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o B(t) = T(t) x N(t) — the binormal

— the scalar curvature

e g=17" = an +ay N — the normal and tangential components of acceleration
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The end.



