Problem 1

Parts (a) and (b) are unrelated.

(a) (6 points) Find an equation of the plane that contains the line 7(t) = (1—-2¢,1,1 +1t) and contains the point (2,2, 2).
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(b) (6 pomts) Find the intersection of the plane z +y — z = 5 and the hne
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Problem 2

Parts (a) and (b) and (c) are unrelated.

(a) (2 points) Consider the parallelogram ABCD (see the picture), and let @ = AB and 5 = AC. Express AD+BC in

terms of @ and b only.
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(b) (2 points) State the Triangle Inequality for vectors.
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(c) (244 points) Descnbe and find the equation of the set of all pomts P(z,y,z) that satisfy the property that the
—
angle between OP and (0,0,1) is equal to the angle between OP and (1,2,0). Find the equation of this set

(Note: as usual, here O is the origin point (0,0, 0))
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Problem 3

Parts (a) and (b) are unrelated.

(a) (2 points) Finish the definition: a vector 7' is called a linear combination of vectors @ and 7 if...
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(b) (6 points) Let @ = (—3,1,—1) and b= (1,0, 2) Decompose vector @ into the sum of two vectors, one of which is
parallel to b and the other is perpendlcular to b.
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Problem 4

Parts (a) and (b) are unrelated.

(a) (6 points) Suppose a particle travels in R® with constant acceleration 7"(t) = (0,2,—2). Suppose the particle’s
‘initial (at t = 0) velocity is 7/(0) = (1,—2,1), and its position at time t =1 is (1) = ( 4,5). Find 7(t) for any t.
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(b) (6 points) Prove that for any vector function w(t) the following is true:

%(u’)’(t)-( ') x " (1)) = (0) - (3'(2) x ()

Explain your steps
(Note: you may use any of the differentiation rules that were mentioned in class/in textbook).
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