Edexcel AS Further Mathematics Vectors o
Section 3: The equation of a plane

Solutions to Exercise level 2

1. () r(E+j+3R)=(L-6j+R).(3L+ j+3R)=6-6+3

r(st+j+3R)=3
(i) Bx+y+3z=3

(Lil) sSubstituting r = J —2R+ A2 - 54’ +R) into the equation of the plane:
Lj—:2@+/1(2’k—5\~j+@)}.(3’k+:j+3@) =3
(—2R).(3L+ j+3R)+ U2 -5 j+R).(3L+ j+3R) =3
;—e+}t(@—;+3)=3 ) ~

4=g

A=2
Point of intersection (s at v = j-2R +2(2L ~5 j+k) = 4L~ 9]

The polnt of tntersection is (4, -9, 0).

(iv) The direction vector of the line is d =20 —5 j+k

The normal vector to the plane is n =31 + j+3k
n.d :(3§+j+3@).(2’g—5j +k§) =6e-5+3=4

ld| =v=2* +5% +1* =<=0
| =v3%+1%+3* = [19
4
Angle between these vectors (s given by cos @ = ———
9 9 Y T
0 =g0.4°
Angle between the Line and the plane = 90°—20.4° = 9.6°

2 1 =5
2 (1) Substituting r=| 0 |+A|3|ntovr,| = |= 9:

—1 o) —5
2 1 -5
o |+4| 3 1 (=9
-1 ol ==
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Edexcel AS FM Vectors 3 Exercise solutions

2|5 1) (-5

oLl 1 |[+4=3]| 1 |[=29
1)\ o)\ =
~10+0+F+H-5+3+0)= 9

24 =12
A=-&
2 1 —4
Position vector of point of tntersection s r =| 0 |-6&| 3 |=| 18
-1 ) -1

1
(t) The direction vector for the lineis d=| 3
0

-5
The normal vector to the plane is 1 =| 1

—2
o7
0= 94.2°
The acute angle between the two vectors is 1€0°— 94,2° =85,8°
The angle between the Line and the plane is 90° —85,8° = 4,2°

Angle between these two vector is given by cos 6 =

2. (1) The vectors AB and BC Llie ln the plane,

1) (3) (= 2 1 1
AB=|—-1|-|0o|=| = BC=| 3 |-|1|=| 4
1) l2) | — |z -2

The polnt A (3, 0, 2) lies in the plane,
so an equation for the plane is

There are other correct
answers — other vectors in the

3 2 1 plane could be used for b and
r=|o |+ 1 |+u| 4 C@ ¢, and any of the points could
- be used for a.

2 1 -2

20of4 05/06/17 © MEI
integralmaths.org



Edexcel AS FM Vectors 3 Exercise solutions

x) (= 2 1
i y|=|o|+A|1|+u| 4
z) (2 1 -2

(1) x=3+24+u
(2) g=ﬁ+4u
(B z=2+1-2u

R-G) =>y-z=—=2+o6u

> u=¢(y—-z+2)

Substituting tnto (2) = g:/%tf( g—z+2)

=>3y=31+24H4-2z+4
> A=3(y+2z-4)

Substituting both into (1) = x=3+2(y+2z-4)+1(y -z +2)
= ex=12+4(y+2z-4)+y—z+2
=S ex-5y-Fz=4
&

This can be written as v.| -5 |= 4.

-7

4. If the plane contains the Line, thew all polnts on the line satisfy the equation of
the plane,
Substituting the equation of the Line into the LHS of the equation of the plane:
[si+sj-2R+ A0+ j-R) | (si-2)+R)
=(3t+3j-2R).(3L-2]+R)+ AL+ j-k).(3L -2 +k)
=9-6-2+Az-2-1)
=1
So the equation of the plane is satisfied for all values of A, and therefore the
line lies within the plane,

X 1 2 —1
5 | y|=|2|+A 1|ty 3

z 0 3 2

(1) x=14+21—-u

(2) y=2-4+3u

(B) z=31+2u

@) + 2x{2) > X+2Y=5+5Uu

> u=%:(x+24-5)
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Substituting into (1) = x=1+2A-F(x+24-5)
= 5xX=5+10A-x-2y+5
= A=:@x+y-5)
Substituting both into (3) > z=2(Ex+y-5)+2(x+2y4-5)
=>5z=3Bx+y—-5)+2Ax+2y—-5)
S Ux+FYy-5z=25
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