Lines in R? and R®

(1) Find the equation of the line passing through (1,-4 )and (3,7)

(@) in standard form (Az +By = C) ; (b)in vector form ; ( c)in parametric form.
(2) Find the equation of the line passing through ( 1, -5 ) with slope = -2/3

(a) in standard form ; ( b) in vector form ; ( ¢) in parametric form
(3) Find the equation of the line L which :

(a) parallelto (2, -1, 0) and passing through P(1,—1,3)

( b) passing through P (3,—1,4) and @Q(1,0,— 1)
( ¢) passing through P (3,—1,4) and Q(3,—1,5)
(d) parallelto (1, 2, -7 ) and passing through (0,0,0)

r =—14 21
(e) passing through P( 1, 0, -3 ) and parallelto theline: { vy = 2 — ¢
z = 3 + 3t

(f) passing through P (2 ,—1, 1) and parallel to the line (z,y,2) = (2,1,0) + ¢(—1,0,1)

Answers:

x 1 2 x 3 2 r= 14 2t r=3+ 2t
(1) (@) 11z — 2y =19 ; (b) [y]: 4 +t 1 or [y]: 7 +1 1 ; (C) y— —d 11t or
x 1 3 r= 143t v ! 2
(2) (@) 2z + 3y =—13; (b) [y]: 5 +1 9 ; (C) =52 ;(Ba) |lyl=|-1|+t|-1
z 3 0
a; 3 2 . 1 2
3b) |y|=|-1|+t|-1|or|y|l=|0 [+t|-1] ;
4 ) z -1 )
. 3 0 x 3 0 (3d) (z,y,2) = £(1,2,— 7)
(3c) =|—1|+¢t|0|or |y|=|—-1|+t|0]; (Be)(z,y,2) = (1,0,— 3) +t(2,— 1,3)
a1 B0 ) GOy =21 +¢(-101)
(4) Verify that P and Q lie on the given line and R does not lie on the line.
(a) [: (‘,L’a Y, Z) = (37 27 1) + t(_47 17_ 1) (b) [: (l‘, Y, Z) = (47 37 1) + t(_lv 07_ 2)

P(_la 370) ; Q(llaoa 3) ; R(_17475) P(2737_ 3) ; Q<_1a 37_ 9) ; R<2’ 377)

y="7+11t



Lines in R?> and R®

(5) Find the intersection ( if any ) of the following lines.

@1 :|yl=1|+t|—2 l, =|6|+s|3

3 3 z 1 1
b)L:lyl=|2 |+1] 2 L:lyl=[1|+s|1

-1 3 3 0
(€ L:(z,y,2) =(3,—12)+1(1,1,—1) L (zy,2) = (1,1,-2) +5(20,3)
)l (x,y,2) = (4,— )+t(101) L (z,y,2)=(2,— 7,12) + 5 (0,— 2,3)
€)1 :(z,y,2) = (4 —15)+t(123) L (2,y,2) = (=1,2,5) + 5 (2,4,6)
() L (z,y.2) = (4,—1,5)+1 (1,2,3) L (z,y,2) = (51,8) + 5 (2,4,6)

Answers:

(5) (a) unique solution (2, 3, 0) ; (b and c) skew lines (no intersection, d’s not multiples of each other)
(d) unique solution (2, -1, 3) ; (e) parallel lines (no intersection and d’s are multiples)
(f) parametric solution for s and t — [, and [, are the same line.

Text: Ex3.5;9,10, 15,18, 19, 35 (change one of the t's to an s)



