Edexcel AS Further Mathematics Vectors o

Section 2: The vector equation of a line

Section test

1. The vector equation of the line through the point A (2,3) in the direction of the

2
vector (4] can be written as:

o) e

© r:i[ﬂ (d) y=2x-1

2. Find the coordinates of the point of intersection of the lines
-2 1
r= + 1
HEH
-1 3
and r= +
)

3. Find the angle between the lines

)

2 -1
4. The cartesian equation of the line r=| 1 |+ 4| O |is

3 2
@ x—2=z—;3 andy=1 (b)2—x:z—;3 andy=1
©) 2—x:ZT_3:y—1 (d) x—2=z—;3=y—1

5. The vector equation of the line through the points A(-1, 2, 3) and B(2, 1, 4) is

2 -1 -1 2
@r=|1|+4| 2 (b)r=| 2 |+]|1
4 3 3 4
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-1 1 -1 3
©r=| 2 |+13 dr=| 2 |+ -1
3 7 3 1

6. The vector equation of the line %2 = % =z+11is
3 2 2 3
@r=12+4 0 (b)) r={ 0 |+4|2
1 -1 -1 1
2 3 3 2
c©r=| 0 |+1]2 dr=|2|+4 0
-1 0 0 -1
2 3 4 2
7. Find the angle between the lines r=| 1 |+A| -1|and r=| 1 |+u| O
0 2 -2 -1
1 2
8. Find the angle between the line r=| 0 [+ 4| —1 |and the z-axis.
-2 3

9. Find the coordinates of the point of intersection of

2 -1 5 -5
L:r={1[{+A| 3 |andl,:r=| -4 |+ x| 13 |.
5 2 3 8
10. Theline L is X—_?’:lzz__l
1 -1 2
The line M is XF2_¥=3_2+1
2 -1 1
The line Nis X-2-¥=1_2-3
-3 2

The relationships between the line L and each of the lines M and N is

(@) L and M meet, L and N are skew (b) L and M are skew, L and N meet
(c) L meets both M and N (d) L and M are skew, L and N are skew
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Section test solutions

Y
'S
Il

2 2
(3} and the Line is ln the direction ( j

-2 1 -1 3
2. The intersection of these lines is at 2T A = +u|

X:24+A=—1+3u=>A-3u =1
Yi3+22l=—2—-u =24+pu =-5
Solving simultaneously: 24 -eu=2

A+ u=-5
FH="TF
H=-1

-1 2
Putting this value back tnto v = [ 2j + #[_ J :

(2

The point of tntersection has coordinates (—4,—1).

3, Uslng the direction vectors:

-1\ (1
g-@:( ]( jZ(—i)X:L+2><3=5
2]z

o= (—1)* +2° =5
lo| =v1* +3* =10

cos@zg'b: i - L
k|~ EvExz vz
0=45"
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X—a, Y—4a4, z-a,

4. Uslng
Ml M:Z MS
X—-2 z-3
= awo{g—1:o
—1 2
z-3
2—x= awdgzi
2
2 -1 32
5, Dirvection vectoris AB =0B—-OCA=|1 |—| 2 |=|—1
4 3 1

—1 3
Equation of lineis r=|2 |[+4| -1

3 1
" o —4a 4 _z-—4
&, Writing the equation in the form X4 G 2
Ml MﬁZ MS
-2 -2 -0 z—(—1
X2 XTI (1)
3 2 3 2 1
2 3
n vector formthisis r=| o |+4| 2
-1 1
: " a-b
F. Uslng the dirvection vectors: cos6 = m
a
3| (2
a-b=|—-1|| 0|=3x2+(-1)x0+2x(—1)=4
2) |
|o| = J22 (1) 427 =14
o) = 2% +0* +(-1)* =5
4
008l = ——
V145
=614 (1dp)
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2
g. The direction vector is | —1 |.
3

1)

The direction vector for the z-axis is | 0 |,
1

The angle between the Line and the z-axis s glven by

2 o)
-1 (o)
3 1

cos O =

V22 +12 +3%4/17
3
cos =| —
(\/14)

0=36.7°

9. The coordinates of polnts on Ls are (2 -A,1+34,5+ 22) ;

The coordinates of points on L, are (5 —-SU, —~4+131,3+ g,u) .
AL the point of intersection,

2-1=5-5u A+5u=2 O
1+3l=—4+13u=>31l-13u=-5 @
5+21=3+2u A—4pu=—1 O

O+0@®= u=2,1=%
These values also satisfy equation @,
The coordinates of the point of tntersection are (-5, 22, 19),

10, Polnts on L have coordinates (3 +A,-A, 1+ :2/1)
Polnts on M have coovdinates (—:2 +2u,3—31,—1+ ,u)

Polnts o N have coordinates (4 +&,1-3,3 +:2t)

I L anol M meet,
B+A="2+2Uu A-2u=-5 @
A=3-3u =>-A+3u=3 @
1+2A=—1+u 2A-u=-—=2 0
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OP+@0=> u=—2,1=-9
These values do wot satisfy equation @, so lines L and M are skew.

If Land N meet,

3+A=4+t¢t A-t=1 @
A=1-zt >-A+zt=1 @
1+2A=3+2¢ A-t=1 O

D+ =2t=2
>t=1,4A=2
These values also satisfy equation @, so lines L anol N meet.
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