Vectors Revision Worksheet (Lines)
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Vector equation of the line / passing through A and B is
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Vector equation of the line / passing through P and Q 1is

2 -1
r = |3|+A] 5 |,Ael
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In Cartesian form

X
y=3+7u5
z

c2-x=2222
5

3
Li:r=3i+j+2k+s(i+2j-k)
Lo r=2i+2j+k+t2i+]).

If L; and L intersect,
3i+j+2k+s(i+2j—k)=2i+2j+k+t2i+])

3+s5=2+2¢
1+2s=2+t¢
2—-s=1=>s=1

Whens=1,t=1

Therefore 2i +2j + k+ 1(2i+j)=4i +3j+ k
Hence point of intersection is (4, 3, 1).

4. Li:r=3i+j+2k+s@i+2j-Kk)
Lor=2i+2j+k+tQ2i+j+Kk)
Since (i + 2j —k) # m (2i + j + k) for some m€UJ | L, is not parallel to Lo.

If L; and L intersect,
3i+j+2k+s(i+2j-k)=2i+2j+k+t2i+j+Kk)



3+s5=2+2¢...(1)
1+2s=2+1...(2)
2—-5s=1+1..03)

Solving (1) and (3),
5=34+3t=1t=2/3
§s=2+4/3-3=1/3

Sub into (2)
LHS=1+2(1/3)=5/3
RHS=2+2/3=8/3

Since LHS # RHS, L and L, do not intersect.
Hence L and L, are skew lines.

5.

If lines intersect,

S5i+2j+4k i+ 3j + k)=3i+j+ k+ p4i + 7j + 5k)
S5+A=3+4u..(1)

2430 =1+7un...(2)

4+h=1+5n...3)

Solving (1) and (3), 1 =2 -u=>pu=1
Whenpu=1,A=2

Therefore position vector point of intersection = 3i + j + k + 1(4i + 7j + 5k)
=7i+ 8 + 6k
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Acute angle between the lines = cos™' =17.5° (1 dp)
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6.

Perpendicular distance from O to the line
4 2 12
2 x| -2 6
5 1 —-12

J9 3




7.
Perpendicular distance from A to the line
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2 |x| -1 || 4
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8.
Vector equation of the line passing through A and B is

4 1
r = |7|+A|-5|,Ael]
4 1
Since P is on line AB,
4 1
OP = |7 |+A| =5 , for some A €[]
4 1

Since OP is perpendicular to AB,
1

OP ]| -5|=0
1
4 1 1
T+A =50 -5[=0
4 1 1
4+A-35+250+4+1=0
r=1
4 1
~OP = |7|+(D)| -5
4 1
5
= |2
5
9.
Since N is on line,
2 2

ON = | 1|+Al5 , for some A €[]
9 4



Since PN is perpendicular to AB,
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PN|5(=0
4
(2 2
L[+A 5] 3 ||0|5(=0
9 4) | -4
0 2 2
=2 +A|5(|O]|5]=0
13 4 4
40 —10425K+52+162.= 0
45) = —42
14
15
2 2
ON = |1|-145
9 5 4
2/15
= |-11/3
79/15
10.(3i)
x—lzy—H:Z—H:?»
2 -2
x=1l+A,y=—1+2A,z=-1-2A
1 1
An vector equationof [, isr = | -1 |+A| 2 [,Aell
-1 -2

Vector equation of the line passing through A and B is

1 1
r = |2 |+u| -1 [,pel
3 -8

(i)

Since (i + 2j —2K) # m (i - j - 8k) for some m€ Ll | lines are not parallel.

If /, and /, intersect,



1 1 1 1

—1|+A] 2 |=| 2 |+p| -1
-1 -2 3 -8
I+A=1+p..(1)

1420 =2~ p.(2)
—1-2%=3-8...(3)

Solving (1) and (2),
3n=-1=A=-1/3
p=-1/3

Sub into (3)

LHS =-1-2(-1/3)=-1/3
RHS =3 -8(-1/3) = 17/3

Since LHS # RHS, /; and /, do not intersect.

Hence /, and /, are skew lines.

(ii1) Length of projection of AB on A

1 1
-1 2
-8)\ -2
NEG) 3
(iv)
Since N is on line,
1 1
ON = | -1|+A] 2 , for some A €[]
-1 -2

Since AN is perpendicular to line,
1

ANDO| 2 |=0

1 {+a] 2 || 0
4] (=2 )

ot 2+ 4N +8 440 =0
9 =-10




A=
9
1 1
ON =|-1[-19] 5
-1 ? -2
-1/9
= |-29/9
11/9
-1/9 1 -10/9
AN = | -29/9 |-| =2 |=| ~11/9
11/9 3 -16/9
Shortest distance between the point A and/,
=l\/100+121+256=@
9 9
11(1)
Vector equation of the line / passing through A and B is
5 3
r =4 |+A0,Ael
10 4
In Cartesian form,
X 5 3
vy =141[+A|0
z 10 4
x=5 z-10
3 T 1 =4

(11) Length of projection of AC on line AB

~10) (3
5 1o
5 4] |_

- _1=001_ 4
J25 5

(i) |AC|=100+25+25 = /150 =56

Perpendicular distance from C to the line 4B

= J150-100 =~/50 = 5v/2
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