187 | Find the cross produet# b  and verify that it is orthogona
to botha andb.

1.a! $1,2,06 b! 90,3 %
2.al $,1,% b! § 1,0 2%
3.al 2i" j! k, b! j" 2k
4.al il j" Kk bl i"j"k



(b) Use the right-hand rule to decide whether the compone
of a# b are positive, negative, or 0.

z




23. Find the area of the parallelogram with vertiéés 2, 1#
B"0, 44 C'4, 2¢ andD"2,! 1#.



25E8 || (a) Find a vector orthogonal to the plane through t
pointsP ,Q , andR , and (iBnd the area of triangleQR .

25.P"1,0,6¢ Q0,2,6G% R'0,0,3#



29030 || Find the volume of the parallelepiped determined by tk
vectorsa b , and .

29.a! 16,31 1", b! 10,1,2, c! 14,125



39. (a) LetP be a point not on the line that passes through 1
pointsQ andR . Show that the distarite from the p®in

to the lineL is
d! 7&71# b&

gad

wherea ! ({)Randb! (BP.



1. Determine whether each statement is true or false.
(a) Two lines parallel to a third line are parallel.
(b) Two lines perpendicular to a third line are parallel.
(c) Two planes parallel to a third plane are parallel.
(d) Two planes perpendicular to a third plane are paral
(e) Two lines parallel to a plane are parallel.
(f) Two lines perpendicular to a plane are parallel.
(g) Two planes parallel to a line are parallel.
(h) Two planes perpendicular to a line are parallel.
(i) Two planes either intersect or are parallel.
() Two lines either intersect or are parallel.
(k) A plane and a line either intersect or are parallel.



13. Is the line through! 4,! 6,1' and 2,0! 3" parallel to the
line through! 10, 18, 4 and5, 3, 14 ?

14. Is the line through4, 1,! 1" ant?, 5,3 perpendicular to th
line through!! 3,2,0 and5,1,4 ?



19022 Determine whether the linds aheg  are parallel, sk
or intersecting. If they intersedtnd the point of intersection.

19, Ly x! Vet y! 1" 9f, z! 1 3t

L x! 1" 25, y! 41 3s, z! s
20. Lyox! 1™ 2t, y! 3t z! 2!t

Ly x! 1" s yl! 4" s zI! 1" 3s
y!l'z!2 x! 3 y!2|z!1

X
2 = Ly: ! !
1 T2 3 7 14 13 2

21. Lu



> 23D38J| Find an equation of the plane.

23.

24.

25.

26.

27.

28.

29.

30.

S
32.

33.

The plane through the poit, 3, 2  and perpendicular to the
vector# 2,1, 5

The plane through the poit, 0,! 3"  and with normal
vectorj " 2k

The plane through the poitt,! 1, I' and with normal vector
i"jl kK

The plane through the poiht 2, 8, 10  and perpendicular to
the linex! 1" ty! 2t z! 4! 3t

The plane through the origin and parallel to the plane

2x1 y" 3z! 1

The plane through the poiht 1, 6,! 5" and parallel to the
planex" y" z" 21 0

The plane through the poiit,! 2, 3' and parallel to the plane
3! 7z! 12

The plane that contains the lir¢ 3" 2t y! t z! 8! t
and is parallel to the plargx " 4y*" 8z! 17

The plane through the pointg, 1, 1' 1, 0,1 , ddd1, ¢
The plane through the origin and the poir2d 4, 6'
and!5, 1, 3

The plane through the poinit3,! 1,2' 18,2,4 | and
12113



39D41 Find the point at which the line intersects the given plane,
39. x! 31ty 2" t, zI 5; x! y" 2z! 9

40. x! 1" 2t, y! 4t, z! 2V 3t; x" 2y! z" 11 0

41. x! y! 11 2z; 4x! y" 3z! 8



45D50( Determine whether the planes are parallel, perpendict
or neither. If neitherpnd the angle between them.

45, x" 4y! 3z! 1, ! 3" 6y" 7z! O
46. 2z! 4y! x, 3x! 12y" 6z! 1
47. x" y" z! 1, x! y" z!' 1

48. 2x! 3y" 4z! 5 x" 6y" 4z! 3
49. x! 4y! 2z, 8y! 1" 2x" 4z

50. x" 2y" 2z! 1, 2x! y" 2z! 1



