MATHEMATICS 201-NYC-05
Vectors and Matrices

Martin Huard

Fall 2007

XII - Lines in R®

1. Find, if possible, an equation for the line in
i) vector form
ii) parametric form
iii) symmetric form
a) Passing through P(5,-1,2) and parallel to the vector U :(2,7,—4) :
b) Passing through the points P(-2,3,5) and Q(4,1,-3).
c) Passing through the points P(1,0,6) and Q(-3,0,7).
d) Passing through the points P(3,-1,8) and Q(-6,2,-16).
X=-1+4t
e) Passing through the point P(1,5,1) and parallelto s y=2-t , teR.
z=5+3t

f) Passing through the point P(2,4,1) and parallel to %5 = Z;Sy =4z.

g) Passing through the point P(3,-2,6) and parallel to
(x,y,2)=(-2,1,4)+t(-12,2) : teR.

h) Passing through P(-1,3,5) and perpendicular to the lines L :XTH =y+5=2z and
L,:(xy,2)=(-122)+t(1,2,-5), teR

I) Passing through P(2,-1,4) and perpendicular to the lines L, :§= _y;3 =43 ;1 and
X=-3+t
L4: y:2-5t, tER
z2=4+t

J) Passing through P(2,-3,5) and perpendicular to the xz-plane.
k) Passing through P(-1,1,5) and the intersection of the lines

X=4+t
L:(xy.2)=(123)+t(-2,7,-1), teR and L,:qy=5+10t, teRR.
7=6+2t
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2. Consider the following lines.

x21 vy 97
L, (x.y.2)= 02 -1)+t(1,1,0), teR
X=-1+2t
L,: , teR
Z—t
2-1z
b 2 3

L5:(x,y,z):(3,—2,1)+t(4,—4,—1), teR
a) Find the angle between the line L and L,, L, and L,, L, and L,, L, and L;.
b) Find which lines are parallel or perpendicular with L, .
c) Find, if possible, the intersection of the lines L, and L,,L; and L,.

d) Find the relationship between each pair of lines.
e) Determine the distance from each line to the point P(1,2,-3).
f) Find the point Q on each line that is closest to the point P(-1,2,2).

g) Determine the distance between the pair of lines L, and L, and L, and L,.

h) For each of the points A(5,3,3), B(1,1,1) and C(-1,2,2), determine to which line they
belong.

-d 2y-4 162+20 and L, : 3x+6 _4-y 4z+8

3 b a 2 3
a) Find the value of the constants a and b for which the lines are parallel.
b) Find the value of d for which the lines are equivalent.

3. Consider the lines L : X

4. Find the point P on the line x_+11 = % = 2%42 that is closest to the origin.

5. Consider the line L:5—-x= y+4_ZT+3
a) Find the point Q on the line L that is closest to the point P(8,9,1).
b) Find the distance between the point P and the line L.

c) Find the equation of a line perpendicular to L and passing through the point P.
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Math NYC
Answers
X=5+2t
1. a) (xy,2)=(5-12)+t(2,7,-4), teR y=-1+Tt,
z2=2-4
X-5 y+1 2-z
2 7 4
X =—2+06t
b) (x,y,2)=(-2,35)+t(6,-2,-8), teR y=3-2t ,
z=5-8t
X+2 3-y 5-1z
6 2 8
x=1-4t
c) (x,y,2)=(10,6)+t(-4,0,1), teR y=0
Z=6+t
None, but we do have l_TX:z—G, y=0
X =3t
d) (x,y,2)=t(3-18), teR y=—t, teR
z=8t
X=1+4t
e) (x,y,2)=(151)+t(4,-13), teR y=5-t,
z=1+3t
x-1 z-1
YTy
X=2+2t
f) (xy,2)=(2,41)+t(2,-3,%), teR y=4-3t, teR
z=1+4t
ilg:£:1:4z—4
2 3
X=3-t
9) (x,y,2)=(3-2,6)+t(-12,2), teR y=—2+2t,
Z=6+2t
3_X:y+2:£:§
2 2
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X =-1-6t
h) (x,y,z2)=(-135)+t(-6,%4,3), teR y=3+2t, teR
z=5+3t
X+1 2y 6 Z-5
) 21 3
X=2+1T7t
i) (x,y,z)=(2,—1,4)+t(17,1,—12), teR y=-1+t, teR
z2=4-12t
X=2_ oy 4-2
17 12
X=2
i (xy,2)=(2-35)+t(0,10), teR Jy=-3+t, teR
z=5
None, but we havex =2, z=5
X=-1+4t
K) (x,y,z):(—1,1,5)+t(4,—6,—1), teR y=1-6t , teR
z=5-t
x_+1=1—_y=5_z

2. a)90°, 57°, 71°, 0°
b) LLL, L//L
c) none, (3,3,2)
d) L; and Ls are parallel and distinct, L and L, are concurrent with intersection (3,3,2) and all

other pair of lines are skew.
e) z@ 3( V35 410 2/6501

v T 5 1 14 33
f) Ql(%f’%’l%)’ Qz(%l’% _) Qg(s’ ’5) Q4(%’%’%)' QS(—].,Z,Z)
o) BE, F
1 3

h)AelL,and C € L,
3. aa=-12, b=-9 b)d=-6
LG4
5. a) P(2,-13) b) 2435 c)XT‘8=y1—59=z+2
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