Math 126 D - Spring 2015
Midterm Exam Number One
April 23, 2015
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e This exam consists of FIVE problems on SIX pages, including this cover sheet.
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e Show all work for full credit. Show no work for zero credit.
¢ You do not need to simplify your answers.

e If you use a trial-and-error or guess-and-check method when a more rigorous method is
available, you will not receive full credit.

e Write all of your work on the exam itself. If you use the back of the page, please indicate
that you have done so!

e You may use a scientific, non-programmable, non-graphing calculator.
¢ You may use one hand-written double-sided 8.5” by 11” page of notes.

e You have 50 minutes to complete the exam.



1. Consider the two planes 3z — y + 6z = 5and 3z — 2y — 32 = 2.

(a) [7 points] Find the line of intersection of the given planes.

Express your answer in parametric form.
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(b) [5 points] Find the (acute) angle between the two planes.
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2. Here’s a polar curve: r = cos?(6) + 1

(a) [4 points] Fmd the Carte51an coordinates of the point on the curve at § =
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(b) [6 points] Find the tangent line to the curve at the point from part (a).
(Your answer should only involve variables = and y. You do not need to simplify!)
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(c) [2 points] Kindly examine the six plots below.

(You don’t need to show work on this problem.)
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One of these is the curve r = cos?(f) + 1. Draw a smiley face inside the correct plot.



3. Consider the quadric surface defined by 2? — y* + 10y — 2% — 2z = 27.

(a) [4 points] Rewrite the surface in standard form.
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(b) [2 points] Identify the surface.
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(c) [6 points] Find the intersection of this surface with the line
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4. [12 points] Consider the space curve defined by the vector function r = (3t — ¢*)i + 3¢%j.

An ant walks along the curve from theorigin tq (18, 27) at a constant speed of 5 units per
second. P&w long does it take to get therp? U

(This problem is worth 12 points. If you get the answer in 30 seconds then maybe you're doing it wrong.)
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5. Congratulations, you've reached the last page of the exam! Here are four free points:

A=(5,3,5) B = (-2,6,3) C=(2,2,0) D=(1,3,1)

(a) [6 points] Are the lines AB and C'D parallel, intersecting, or skew?
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(b) [6 points] Find the area of the triangle ABC.
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