Edexcel AS Further Mathematics Vectors
Section 2: The vector equation of aline

Solutions to Exercise level 1

3 2 1
1, (1) Direction vectoris P =

1
Equation of Line is v = ( j [ @J

.4_
(tl) Direction vector is( ] ( J (4} 4[ ]

-3 1
Equation of Line is v = .

3

(Lil) Dlrection vector is [

o} 3
Equation of Lline is v = +4

2 @ @M(_j:@” @

B+A=1+2u

2-A=2u

Adding: 6=1+4u
5=4u
M=%

1 2) (=35
Potnt of intersection =| |[+5| _|=
o 2) (25

The coordinates of the point of intersection are (3.5, 2.5)

o (Jralo)-(2 L)

2+3l=4+u
1=3+2U = -2=2U =-1=U

4 1 3
Polnt of intersection is - =
3 2 1

The coordinates of the polnt of intersection are (3, 1)
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Edexcel AS FM Vectors 2 Exercise solutions

3. (1) Angle between lines is angle between dirvection vectors 3( —4 | and
20-3].
(BL-4).(2L-3)) =(3x2)+(—4x-—23)=12

‘3@ —4J" =3"+4* =5
‘2; - 3J‘ =42 +3% =13

cos @ = 18
5413
0==32°(1 a.p.)

@ @ (st+e])(si—4j)=(@x3)+@Ex—4)=24-24=0
sothe line v =20 — j+AU3L—4]) s perpendicularto 8L +&],
® (et+4j)(2t-3])=(ex2)+(4x-=9)=12-12=0

sotheline s =30+ |+ (21 —3 ) s perpendicular to 6i +4 .

(iid) Theline v =21 — j+ A(3L—4]) is parallel to the divection vector 3L — 4 J.
3l-4] =z, 4
The unit veetor is ———=—=—{—— |
J2*P+4* 57 5 .
The line s =30+ j+ (2L — 3 j) is parallel to the divection vector 2( -3 .

2L -3 2 2

= {— f
J22+3* 137 13 J

The wunit vector is

Alternatively the

2 -2 5 . .
negative of this
4, Dlrection vector =| 1 |—| 3 |=| =2 o> D vector could be used
L 5 —4
32 5

The position vector of the
point (-2, 3, 5) could be
used instead of (3, 1, 1)

Veetor equation of line is v =| 1 |+ 4| —2

[

p , s, XT3
cartesian equation of Line ts =
5
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Edexcel AS FM Vectors 2 Exercise solutions

xX-3 Y—-1 =z-3
—1 2 2

1 1

o F=l 2|+ 4

3 2
-2 2 5 1
D) =1 |+A 0 jandr=| 3 [+u|l2
3 -3 -2 4

2+2A=5+u (1)
At intersection, 1=3+2U (2)

2-3l=-—2+4u (3)
Q) >2u=—22 = u=-1

Substituting into (1): QA_A=F+u=6 —=il=3
For (3): LHS =2—-9=-6, RHS =2-4=—"0¢
So the lines do intersect,
5 1 4
Position vector of intersection pointis y =| 3 |—|2|=| ¢
=2/ (4 -6

ntersection polnt is (4,1, -6).

3 1 5 -2
@) r=|2|+A| 2 |and r=| = [+pu| 1
o) -3 -3 1

2+A=5-2u (1)
At Intersection, <1 +24=1+u (2)
—=BAl=-3+u (3)
R)-@): —A+51l=4 = A=1,u=0
For (1): LHS =2+1=4,RHS =5-0=5
so the Lines do not tntersect,

2 4 2 1
) r=l & |[+4] 2 |and r=|0 |+ u| 1
-3 -3 4 -3
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Edexcel AS FM Vectors 2 Exercise solutions

2+4A=2+u (1)
At intersection, 6+2A=—u (2)

—=2-31A=4-3u (3)
1)+ @): g+el=2 =A=—d1,u=—4

For (B): LHS =—3+2=0,RHS =4+12 =16
so the lines do wot intersect.

1 -1 1 2
(V) r=l2+A| 2 |and r=| -5 [+ u| 3
& 3 4 —4
1-A=1+2u (1)
At intersection, <2+2A=-5+3u (2)
e+3i=4-4u (3)

2X (@) + (@): 4=—234+FU DUu=1,A=-2

For (3): LHS =6—-6=0,RHS =4—-4=0
so the lines do intersect.

1 2 3
Position vector of intersection pointis r =| -5 |+| 2 |=| =2
4 ) (-4 0
The intersectlon point is (3, -2, 0).
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