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1. Describe the set of points S that satisfy the inequality
x2+y%+2z% +4x > 2z

2. If 4, ¥ are nonzero vectors in space, prove that

i x 71l = [lEllll¥ || sin®,

where 6 is the angle between U andv.

[1.5 points]

[2 points]
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3. Let, 4, ¥ and W be vectors in space [ 1+14+2=4 points]
(i) What do we mean by saying that %, ¥ and w are coplanar?
(ii) Determine whether ¥ = 4i — 4j + 2k, ¥ = j + 2k and W = —2i + 2j — k are coplanar or not.

(iii) Prove that i is orthogonal to ¥, and that i is parallel to w, use this to compute i X (¥ X W).
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4. Determine whether the two lines parametrized by:

x=4+t x=-2 +t
Li:yy=1-12¢t and Lyyy=7+t
z=-3-3t z=5+2t
intersect, if so, find the point of intersection. [2.5 points]
5.LetP =(4,-4,2),0 =(2,—-2,5),R =(2,4,0)and S = (2, 2,4). Then [1.5+2=3.5 points]

(i) Sketch the vector P_Q), find the direction of P_Q), 1.e., the unit vector in the direction of P_Q)
(ii) Find the area of the triangle determined by the vectors P_Q) and RS.
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6. Given the equation of two planes: [1+2+1.5+2=6.5 points]
x+2y—-z=0, and 2x—y—z=2.

(1) Find the equation of the plane parallel to the plane x + 2y — z = 0, and passing through the point
(2,0,4).

(i1) Find the parametric equation of the line of intersection of the two planes.
(iii) Find the angle between the two planes.

(iv) Find the distance from the plane 2x — y — z = 2 to the point P(1, 3, 2).

Good Luck &
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