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MATH@TD

MCV4U - Problem Set

8.4 Vector and Parametric Equations of Planes

These problems taken from the Nelson Text: Pg. 459 — 460

3. Aplanehasx = 2m,y = —3m + 5n,z = —1 — 3m — 2n,m,neR, as its
parametric equations.

d.

By inspection, identify the coordinates of a point that is on this plane.

b. What are the direction vectors for this plane?

c. What point corresponds to the parameter values of m = —1 and n = —47
d.

e. Using your answer for part d., explain why the point B(0, 15, —8) cannot

What are the parametric values corresponding to the point A(0, 15, —7)?

be on this plane.

4. A plane passes through the points P(—2, 3, 1), O(—2, 3, 2), and R(1, 0, 1).

a.
b.

S —s
Using PQ and PR as direction vectors, write a vector equation for this plane.

Using QR and one other direction vector, write a second vector equation
for this plane.

6. Determine vector equations and the corresponding parametric equations of each
plane.

a.

the plane with direction vectors @ = (4, 1, 0) and b = (3,4, —1), passing
through the point A(—1, 2, 7)

the plane passing through the points A(1, 0, 0). B(0, 1, 0), and C(0, 0, 1)

c. the plane passing through points A(1, 1, 0) and B(4, 5, —6), with direction

vectora = (7, 1, 2)

. Determine parameters corresponding to the point P(5, 3, 2), where Pis a

point on the plane with equation
m:F=(2,0,1) + s{(4,2, 1) + 1{—1,1,2), s, teR.

Show that the point A(0, 5, —4) does not lie on .



9. Determine the coordinates of the point where the plane with equation

r=(4,1,6) + s(11, —1,3) + (=7, 2, —2), s, teR, crosses the z-axis.

10. Determine the equation of the plane that contains the point P(—1, 2, 1) and

the line 7 = (2, 1, 3) + s(4,1,5),seR.

11. Determine the equation of the plane that contains the point A(—2, 2, 3) and

the line 7

.

Answers

3. a (0.0,—1)

b

(2, —3.—3) and (0, 5, —2)

e (=217, 10)
d.m=0andn=73
e. For the point B{0, 15, —8), the first

9.
10.

11.

two parametric equations are the
same, yieldingm = Oandn = 3;
however, the third equation would

then give:

—&=—1—3m— 2n
—8=-—1-73(0) —2(3)
—8=-7

which 15 not true. 5o, there can be
no solution.

(0, 0. 5)

F=(21,3)+s(41,5)
+ 3. —12).tseR

r=m(2, —1,7)+n(—22,3).
m,neR

m(2, —1,7),meR.

4.

C.
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(—2.3,1) + 40.0.1)
+ 5(3, —3.0). ¢, 5eR
(—2,3;—2) + 10,0, 1)
+ 5(3, =3, —1),t.5eR

CF=(=1.27) + 14, 1,0)

+ 5(3.4, —1). 4, seR;
—1 + 4+ + 3s,

2+ 1+ 4s,
T1—s5t5=R
(1.0,0) + H(—1, 1.0)
+ 5(—1,0,1),1 seR;
| B S

I,

5t s5eR

= (1,1,0) + 13,4, —6)

+ 5(7,1,2),t, 5eR;

x=1++ 3+ Ts,

.'r
z

1 + 4t + s,
—6i + 25, £ seR

7.

4. s=landt =1
b. (0.5,—4) = (2.0,1) +

s(4.2, —1) + f{—1, 1, 2) gives the
following parametric equations:
D=2+ds+r=1=2+4ds
S=2x+1¢

5=25 + (2 + 4s)

3=0s

£=s
il £
=2 4(2)
1=2+21=4
The third equation then says:
=ik=1 —s]+ 2t
=4 =1 _E+2{4)
17 L
-4 = = which 1s a false

statement. So, the point A0, 5, —4)
is not on the plane.



