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16. (a) x=3+2t,y=-2—t, z =1+ 3t.
(b) Since /@ =j+ 2k and 1@ = —2i + 3j + 3k, we have normal vector

i
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= —3i—4j + 2k.

L = e
w o R

Our plane must be —3x — 4y + 2z = k for some number k. Using point A, be calculate that
k=-3r—4y+2z=-6—-16+10= —12.
Hence our plane is —3x — 4y + 2z = —12 or 3z + 4y — 2z = 12.

@ We have that

7T=2x—32=2(—1+3t) —3(5t) = -2+ 6t — 15t = —2 — 9t

9=-9¢

t=-1

Hence the point of intersection is P(z,y,2)|,__, = P(—1+3t,—2,5t)|,__, = P(—4,-2,-5).
18. The point P(5,5,—3) is on the line. The line is parallel to the vector v = 3i + 4j — 5k. We calculate that
i j k
OPxv=1|5 5 —3|=—13i+16j+ 5k
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and that the distance from the point to the line is
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The vector n = 2i + j + 2k is clearly normal to the plane and the plane contains the point P(2,0,0). Note that

ﬁ = 2j + 3k. Hence the distance from S to the plane is
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20. The point P(10,13,8) lies on the line and vector v = 2i — 3k is parallel to the line. The point Q(%, 0,0) lies on the
plane and the vector n = 6i + 5j + 4k is normal to the plane.

We calculate that

PO = —9.5i — 13j — 8K,

proj, PQ = <@0n>n: (_57_65_32>n:—2n:—12i—10j—8k

||nH2 36 + 25 + 16

and
PIOj ane P = P + proj, PO = (10,13,8) + (=12, ~10,—8) = (~2,3,0).

Please note that proj,j,,e P lies on our plane because 6(—2) + 5(3) +4(0) = —12+ 1540 = 3.

We require the line passing through the point proj,,,. P’ in the direction v. That is the line

T =-2+42t, y =3, z = —3t.



