MCV 4U Planes Review

1. A plane is defined by the points A(1,-2,4), B(33) and C(-2,-7,1)

a) Give two direction vectors for this plane b) Find a normal for this plane
c) state the vector equation for this plane dedtze parametric equations for this plane
e) state the scalar equation for this plane

Answers: a)d = (27,-7) e=(-3-5-93 b) n=(-562711])

c)(X,y,2)=@Q-24)+t(27,-7)+s(-3-5-3) d)x=1+2-3Fy=-2+1-552z=4-1T-3F
e)5&—2%—-11z—-66=0

2. Give parametric equations for the plame2x-3y+z-6= . 0 Ansx=3s,y=t+2s,z=6+3t

i T, :3X—2y+52=12
3. Find the angles between the planes
TT,:X—-5y+z=3

Ans: acute is 55°&nd obtuse is 124.2

7, - (2k — 4)x-ky+z=15
7, - kx+ (k- 2)y -kz=10
Find value(s) of k that would make the pmperpendicular. k=0ork=3

4. Given the planes:

5. Explain why the poinP(2218)and the linef = (- 4-3-1)+t(283) do not determine a plane.
Ans: show that P lines on the line therefore Plaraare collinear therefore do not define the plan

6. Find the intersection of the following lines. Thaassify them as an inconsistent or consistent,
dependent or independent system.

0, :(xy)=(-13)+t(- 24) x =13+ 3k
a) b) ¢, :(x,y,z)= (- 135)+t(L-26) and ¢, : { y = -8+k

l,:2x+y-1=0

z=-1+3k

t,1-2t), tOQd { system is inconsistent }

(l:x;zzy__lzz X=1+t Xx=3-2u
C) 1 -1 1 d)/,:4 y=1+2t and/,:{ y=5-4u

¢ -X;?’:X:E =1-3t =-5+6

272 T3 1 2= Z= o

{(3,0,1)} (a,2a-1,4-3a) allld

7. Show that the linegs = (4,7,-) +t (4,8, — 4andr = (1,5,4) +u(-1, 2 3)intersect at right angles and

find the point of intersection. {(2,3}1)
8. Find the distance between:
a) the point A(- 65-3) and the line(x, y, z) = (61.3) +t(5-33) { 2.76 units}
b) the lines ¢,:7 =(16-2)+t(1-25) 0,:F=(3-4-9)+k(- 271)  {0.39 units}
X =4t
c) the parallel lines?, : XT_l = y1r4, z=land/,: {y=1+2t { 7.01 units}

z=6



9. Solve each system. For each set state the geoaietterpretation between the planes (what cag@)is

2) TG 2X—2y+4z=5 b)lTli 3X+2y—-4z+1=0
T, X—y+2z=2 T,: 2X—y—-z+3=0
{ system is inconsistent} (x,y,2) =(-110) +t($, =2 ,1), toa }
n 3x—y—-2z=3 7, :X+2y-z=3
C) 1,:6x—-2y—4z=4 {system is inconsistent} di, :3x+y+z=-2 {system is inconsistent }
7T, :9x—-3y—-62=5 T :2X—y+2z=4
7, X+2y-z=3 7, X+5y+z=-10
e) m,:3x+y+z=-2 f) m, :3x+2y+z2=2
T, :2X—-y+2z=-5 7T, 125x—-15y -5z =-2
1 Ceta) e O Bl ol T (0 = )

10.Find the distance between
a) the (parallel) planesr, : x+2y-5z-10=0 and 77, : 2x+4y-10z-17=0 {0.27 units }

b) theliner = (1,3 2)+t(, 2, — 1)and the planegy+2z= 5 {0.89 units }

c) from the point A(-1,3,4) to the plar#zx—-y—-5z-10= . Does the point lie above or below the plane?
Justify your reasoning. { 6.39 units, above}

11. a) Find the intersection of the lirfe (x, y,z) = (31-1) +t(- 2-35) and the plan@x+y-3z=- 34
{ ( '11 '51 9) }
b) Find the parametric equations of the line of irdet®n of the planes
7T, :5X—-2y+2z-12=0
7T, :3X—y+2z-8=0
Show that the direction vector for the line of nsction is a scalar multiple of the cross prodiiche
normals for the two planes. X=4-3t,y=4-7t,z=t00 }

12.1n the following system of equatiorisis a real number.

m o -2x+y+z=k+1 For what value(s) of does the system
7T kx+2=0 i) have no solution? {k=2}
2 i) have exactly one solution? £R, -1}
7, y+kz=0 iii) have an infinite number of solutions? {k =-[1}

13.For each set of three planes determine the intgose@ any). For each set classify the systen@ssistent
or inconsistent, and (if possible) dependent oepmhdent. For each set state the geometrical retatfon
between the planes (what case is it?).

T 2Xx—-y—-z+4=0 7 3Xx—2y+z-12=0
SET1: ¢m, :3x-2y+3z-5=0 SET2: ym, :x+y—-2z+7=0
T, 13x-8y+7z-7=0 T, 2x+y—-32+9=0

{ (xy,2)=(~13 -22,0)+t(5,9,1), tOO} ((2,-1,4)}



