Equations of Lines and Planes
Practice Problems

Find the parametric form X(t) = p + td of a line given the following information:

1.

2.

10.

11.

Two points p; and Py on the line, say p; = [1,—1,3] and py = [2,3

—1:
One point P on the line and a direction vector d, say p = [1,2,3] and d= [6,5,4].

. One point p on the line and parallel (||) to another line a+1b, say p = [1,0,2],a=[2,2,—2],

and b = [1,4,5].

. One point P on the line and L to another line & + b, say p = [1,0,2], & = [2,2,—2], and

b =[1,4,5].

. One point p on the line and L to a plane ax+by+cz+d =0, say p =[1,0,2],a =2, b= —

c=25,and d = 1.

. One point p on the line and || to a plane ax +by+cz+d =0,say p=1[1,0,2],a =2, b= —

c=5,and d = 1.

The line is the intersection of the two planes: a1x+bi1y+ciz+dy = 0 and asz+boy+coz+ds =
0, wherea; =2,b1=—4,¢c1=5,di=1,a3 =1, bo = —7,co =1, and do = 4.

One point p on the line and L to each of two given lines: a; + tBl and as + tBQ, where
D = [1,0, 2], a; = [2,2, —2}, b; = [1,4, 5}, ay = [2,4, —2], and by = [4,2,—3].

One point p on the line and || to each of two given planes: ajz + by + c1z + d; = 0 and
agx +boy+caz+da = 0, where p = [1,0,2], a1 =2, b1 = —4,c1 =5,d1 =1, a2 = 1, by = =7,
Cy = 1, and d2 =4.

Equidistant to two given planes (here we mean that each point on the line is equidistant to
the two planes): a1z + biy + c1z + di = 0 and agx + boy + coz + dy = 0, where

a) CL1:2, b1274,01:5,d1:1,a2:1,b2277, 02:1,andd2:4.

b) CL1:—2, b1:14, 61:—2, dlzl,agzl,b2:—7, 02:1,andd2:4.
Equidistant to two given lines (here we mean that each point on the line is equidistant to the
two given lines): a1 + tby and as + sba.

a) 51:[2727 ] B [1’475]>§2:[2’27_ ] and 62_[ 2 _3]

b) & =[2,2,-2], by = [1,4,5], & = [2,4, —2], and by = [3,12,15].

¢) & =[2,2,-2], by = [1,4,5], & = [2,4,—2], and by = [4,2, —3].



Find an equation of a plane (if possible) given the following information:

1.
2.

10.

11.

One point Pp on the plane and a normal vector b to the plane, say p = [1, 2, 3] and b= 6,5, 4].

One point p on the plane and L to a line a + td, say p = [1,0,2], & = [2,4,—2], and
d=[4,2,-3].

. One point p on the plane and || to another plane ax +by+cz+d = 0, say p = [1,0,2], a = 2,

b=—-4,c=5and d=1.

. One point p on the plane and L to another plane az+by+cz+d =0, say p =[1,0,2], a = 2,

b=—-4,c=5and d=1.

. One point p on the plane and L to two given planes: a1z + b1y + c1z + di = 0 and aqx +

boy + coz + do = 0, where

2)
b)

[1,0,2], a1:2, b1:—4, 61:5, dl :1, 02:1, b2:—7, 62:1, and d2:4.

P=
ﬁ: [1,0,2], a1:—2, bl :14, (&) :—2, dl :1, a2:1, b2:—7, 62:1, and d2:4.

. Three points p1, P2 and Pp3 on the plane, say p1 = [2,—1, 3], P2 = [3, —1,3] and p3 = [2, —1,0].

One point P on the plane and a line & + td on the plane, say p = [1,0,2], & =[2,4,—2], and
d=1[4,2,-3].

. Both of the lines: &; + tb; and &, +t62, are on the plane, where a; = [2,2, —2], by = [1,4,5],

gy = [3,6,3], and by = [4,2, —3].

. One point p on the line and | to each of two given lines: a; + td; and & + tag, where

P=1[1,0,2], a = [2,2,-2],dy = [1,4,5], @ = [2,4, 2], and dy = [4,2, —3].

Equidistant to two given planes (here we mean that each point on the plane is equidistant to
the two given planes): a1z + b1y + c1z + di = 0 and agx + boy + coz + da = 0, where

a) a1:2,b1:—4,01:5,d1:1,a2:1,62:—7,62:1,andd2:4.
b) a1:—2,b1:14,01:—2,d1:1,a2:1,bg:—7,02:1,andd2:4.

Equidistant to two given lines: a; + tal and as + t&2 (here we mean that each point on the
plane is equidistant to the two lines), where



