SOLUTIONS

Midterm 1. - |
Calculus II1 Sectlon 8 - Fall, 2013: |

o The use of class notes, book, formulae sheet, calculator is not permitted.

o In order to get full credit, you must:

a) get the correct answer, and
b) show all your work and/or explain the reasoning that lead to that answer.

e Answer the questions in the spaces provided on the question sheets. -If you run-out of room for an
answer, contmue on the back of the page.

. Please make sure the solutxons you hand in are Ieglble and lumd You may only use techmques we
have developed in class.

¢ You have one hour and fifteen minutes to complete the exam.

e Do not forget to write your name and UNI in the space prov1ded below and on the bottom of the last

page. )

Full Name .;(Print)
UNI

Enjoy the exam, and good luck!



Exercise 1. [15 points] Consider the planes m;: 22—y +3z=1and m3: z+5y+2z=3.

a} Show that the two planes are perpendicular to each other, i.e., their normal vectors are perpendicular.
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b) Find the parametric equations of the line where the two planes intersect.
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Exercise 2. [20 points] Let A= (0,1,-1), B=(2,3,0) and C = (2,2,-2) and D = (-3,-1,-1) be
four points in R3. :

a) Find the volume of the parallelopiped formed by edges AB, AC and AD.

Wg) = \ﬁ (R xR = | <u g 3n) - e
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b) Find the coordinates of the point E opposite to A in this parallelopiped.

A€ = K& 3 RC + Ad

c) Find the angle ZCAE. | _

M- RE = |AC|- | REI wn(cca®)
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__é__.

alw)

d) Find the area of the triangle with vertices C, A and E.
2 heaps=|AC x RE| = |RT\ |Rel sin 30 = 0Tz
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Exercise 3._[10 pomts]
Aseeome ¥ £ 5
a)YProve that PrOJU(u) = 0 1f and only if 7 is orthogonal to .
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b) Show that ifz,ﬁ' — 20 and 84 + 7 are perpendicular, then the vectors @ and ¢ have the same length.
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Exercise 4. [20 points] True/False. Justify your answer with a proof if true, or a counterexample if
false.

8) |2 — 25 = |a@] + 4]9].
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¢) The surface 2 — 3z = 2z+4y 1sacyhndrlcal surface. .
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d) The yectors 4 = —i i+ 5_] + 4k U= 31 k and @ = —21 7_] + 3k are. coplanar.
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Exercise 5. [15 points] Given the plane 7: = — 2y — z = 4, the point P = (1,—2,1) and the line
L: z=2+2, y=-3—-2t, z2=3+4t (with t € R)

Find thé'line L’ that satisfies the following three conditions:
e passes through the point P,
e I/ lies in the plane =, and

e L' is perpendicular to L. . , :
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Exercise 6. [20 points] Consider the equation —42% — % +93% -2 —3=0.
a) Sketch the z- and y-traces.
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b) Use these traces to draw the surface

FULL NAME: (print):

UNI:

For Grader’s use only:
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