MAC 2313 (Calculus III) - A"V‘—ﬁ"ﬁd
Test 1, Thursday May 25, 2017
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Remember that no documents or calculators are allowed during the exam. Be as precise as possible in
your work. Guessing the correct answers won't give you any credits. You must show all your work to
deserve the full mark assigned to any question. Do not cheat, otherwise I will be forced to give you a
zero and report your act of cheating to the University Administration. You may use the back of the
page to show your work. Total= 90 points.

1. (10] 2) Find the distance between the two parallel planes: Py : 2z — 3y + 2 =5 and P : 2z — Jy+z2=28.
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b) Show that the line L:z=-3+t, y=5+2t, =z= —1 +t is parallel to the plane @ : 2z — 3y + 4z = -1
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2. [10] a) If a point A is given in spherical coordinates as (p, 6, @), write down the rectangular coordinates (z,y,z) of A.

£ o :fS}'McPCk:‘J&/ g = fS?'M?ﬁSfiflc?/ Zz = f’CZJo(,é

b) Convert the equation p = —2sin(¢)sin(f) from spherical to rectangular coordinates, and identify the surface.
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¢) Convert the point (—7,7,5) from rectangular to cylindrical coordinates.
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3. (25| Let ¥ =27+ j +5k,and ¥ = —7 +37 —4F. a) Find the vector component of ¥ that is parallel to 7.
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b) If 8 is the angle bet_\;'een 7 and ¥, find cos(f) and sin(f). Is 6 acute or obtuse?
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¢) Find the arca of the parallelogram having + and F as adjacent edges.
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? +F. Find the volume of the parallclepiped having 7, % and T as adjacent edges. )
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e) Describe the surface % + y? + 22 + 4mz + 2y — 6z + 26 = 0 according to the values of the parameter m.
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4. [15] a) Find parametric equations for the line L that is perpendicular to the plane P : 2z — 3y + 52 = 6, and contains
the point A(—1,2,4).
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7, 7 and 7 are pairwise orthogonal, then find three real numbers a, b and c such that W=aF +b7 +c7.
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5. [10, Bonus] Decide whether the statement is true or false. No explanation needed.

a) If 7 and T are any two vectors, then@ x T is orthogonal to both & and V. True \(E%x L;_”‘) -

b) If 7 and T are orthogonal vectors, then 12+ IR = IR+ TN Thae . 4i0+w((? U
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d) If  and ¥ are any two vectors, then || 7 - T|| = 12l = 7. Fatee,

o) The graph of #2 + 4y? = 1 in 3-spacc is an cllipse centered at the origin. o (& v o
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z2=-3+2t,and Ly: 2 =—-3—2t,
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6. [20] a) Show that the two lines Ly : z = 1+t y=14+3t
» = —4 — 18t intersect, and find their point of intersection A
b) Find the acute angle between the two lines at their point of interscction.

c) Find an equation for the plane determined by the two lines.
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