1. (14 pts) For ALL parts below, consider the plane, P, through A(0,0,1), B(1,1,3), and C(-1,2,4).

(a) To the nearest degree, find the angle at A in the triangle BAC.
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(b) Find the (z,y, z) point where P intersects the y-axis. (Hint: Find the equation for the plane).
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(c) A particle starts at the point (70,0,1) and moves toward the plane along a straight line that
is orthogonal to the plane. At what point, (z,y, z), would this line intersect the plane?
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1. (11 points)

(a) The forces a and b are the pictured. If |a] = 80 N and |b| = 100 N, find the angle the
resultant force makes with the positive z-axis.
(Give your answer rounded to the nearest degree).
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(b) Find the center and radius of the sphere with points P(z,y, z) such that the distance from
P to A(0,0,2) is triple the distance from P to B(0,0,0).
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(1% pts)

Y (a) Find parametric equations for the line of intersection of the two planes 2z — y+ 8z = 14 and
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2 (b) Consider the curve y = 10+ 4z — 2% at {z,y) = (3,13).
i. Find a vector, v, that has length 4 and is parallel to the tangent line to y = 10+ 4z —
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3 i Find the length of the projection of a = (0, —9.8} onto v, from part (i).
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1. (13 pts)

(a) Find a vector that has length 7 and is orthogonal to hoth w = (1,0,2) and v = {3, -2, 1)
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(b) Find the distance from point A to point B in the picture below {Iint: Use vector tools!)
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{c} Consider the line through the points {0,0,1) and {3,4,5). Find the (z,y, z) point(s) where
the line intersects the cylinder 22 + 9% = 4.
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2. Consider the vectors u = (3, —2,5), v = (2,-1,0)

(a) (4 pts) Find the vector obtained by progectmg u onto v.
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(b) (4 pts) Find the area of the trlangle with corners (0,0,0), (3,—2,5) and (2
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3. (7 pts) Find the angle of intersection of the two curves

ri(t) = (t,2 — t,t* — 5t — 11) and ry(u) = (5 — 2u,u — 4,u° + 4).
(Give your answer in degrees rounded to two digits after the decimal)
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