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Exercise 9A
4 -6
1 ar=|5|[+4]-3 2 e ii r=|-2|+1]| 4
-1 ~1 3 1
b r=|5|+4 1] 0
3 Vector k =| 0 | is in the direction of the
7 3 .
¢ r=| 6 |+i=|1 Zraxts.
2 2 The point (4,—3,8) has position vector
2 -3 4
d r=|0[+4] 2 -3
4} 1 8
6 0 : .
The equation of the line is
e r=|—-11|+4] 5
2 -2 4 0
r=|-3[+4|0
8 1

2 ai PO=(5-3)i+(3-(-4)j+(-1-2)k
=2i+7j-3k
ii Since the line passes through P, an

2 4
equation of the line is s '
r=3i-4j+2k)+A(2i+7j-3k) al a=1[b=|-1

9

b i PO=(4-2)i+(-2-Dj+(1-(-3)k

=2i-3j+4k )
i r=(2i+j-3Kk)+A(2i—3j+4k) boa— {
¢ i PO=(-2-Di+(-3-(-2)j+Q2-4)k 9
=-3i-j-2k
il r=>{-2j+4k)+A(-3i—j—2k) Equation is
2) (3) (-5
di PO=|3 |-|-1|=| 4 r—1+,1[—2
1) 4) (-3
3 -5
i r=|-1|+4| 4
4 -3
2\ (4) (-6
e i PO=|2|-|-2|=|4
4113 1
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-3 7 4 b iii x—1=y—11=z+4
4 aii a=| 5 [,b=|2 4 -2 6
0 2 x+2 y+3 z+7
7Y (3] (10 YT T
b-a=|2|-| 5 |=]|-3
2 0 2 2 1 1
o 5a |3+ 4|=|p
Equation 1s
1 -9 q
-3 10 icomponent: 2+ A=1=>A4=-1
r= +A| =3 jecomponent: =3+ (-1)(-4)=p=p=1
2 k component: 1+(-1)(-9)=g=¢ =10
1 5 —4 2 1
iii a=| 11 |,b=|9 b | 6 |+4-5|=p
—4 2 -1 -8) \4g
5 1 4
b-—a=9 - 11 |=| -2 i component : —4420=1=A=2
2
2 —4 6
jcomponent : 6+(i) (S)=p=>p= _13
Equation is 2 2
_ ¢l
1 4 =65
r=| 1)+4) =2 k component : —1+(%)(—8)=q:>q=—21
—4 6
16 3 1
—2 12 ¢ | -9 [+4]2]|=|p
iva=|-3 ,b= 4 -10 1 q
=7 -3 i component: 16+31=1=>A1=-5
12 ) 14 j component: -9+ (-5)2)=p=p=-19
boa=| 4 |-| 3|=| 7 k component: —10+(-5)(1)=¢ = ¢ =-15
-3 -7 4
-1 2
Equation is 6 Direction of /i:| 2 |, direction of /»:| —4
-2 14 4 -8
r=|-3|+4| 7 -1
—7 4 =-2| 2 |, so parallel
4
4 b i x—2:y—1:z—9
2 -2 -1
i x+3:y—5:£
10 -3 2
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3+24 3 2
7 Lir=| 2-34 |=| 2 |[+4]3
-1+44 -1 4
2
So the direction vector of /, is | -3
4
[, has direction vector
5 3 2
BA=0A-0B=| 4 |-| 7 |=|-3
-1) (-5 4

Both direction vectors are the same, so line /|

is parallel to /,

3) (=3) (6

8 AB=0B-04=|-1|-|-4|=| 3
2 5 -3

9) (=3) (12

AC=0C-04=| 2 |-|-4|=| 6
1) \5) |-6

So AC=24B

So AC is parallel to 4B and there is a
common point A4 in both.

Therefore A4,B and C are collinear.

3 1 2 1
9 |-1|-| 7 |=|-8|=2|-4

8 ) (=2 (10 5

10 (1 9

41— 7 |=-3

0) 2] |2

So not collinear

10 Since P,Q and R are collinear, the vectors
ETQ and ﬁ are parallel.

a 2 a—2
PO=[5|-|0|=| 5
1 4 -3

3 a 3—a
OR=[10|-|5|=| 5

b 1 b-1
a-2=3-a=a=3
. —3=b-l=b=-2

So not collinear

11 Let a denote the position vector of 4
a=(8i-5j+4k)+(-2)(3i+ j—6k)

=2i—-7j+16k
A line parallel to /, has the same direction
vector: 2i—4j+k
So the equation of a line through 4 and
parallel to /, is
r=(2i-7j+16k)+A(2i—4j+k)

12a (10i+8j—12Kk)+ A(i—j+bKk) =4i+aj
i component: 10+ 1=4=>1=-6
j component: 8§+ (-6)(-1)=a=>a =14
k component: —12+(—6)(b)=0=>b=-2

b Substituting A =-1:
r = (10i +8j—12k) + (=1)(i— j— 2k)

=9i+9j—-10k
Therefore, X has coordinates (9,9,—10)

13 Find the coordinates of 4 and B:

3 1 8
A=5:a=|-5|+5 2 |=| 5
9 —2) (-1
3 1 5
A=2:b=|-5 +2[2 =|-1
9 -2) (5

5 8 -3
. AB=b-a=|-1|-| 5 |=| -6
5 (-1
9

o [ ABl=(=3) +(=6) +(6) =
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—4 1 -2
14 Find the coordinates of C and 4 : 16a A=2-r=| 6 |42/ -11=| 4
1 2 9
1 7
A=4:c=|2|+4| 1 |=| 2
3 1 1 —4 1 1
. 5 ; A=5:r= +5/-1|=| 1
1 10
A=3:a=2|+3] 1 |=|1 5 )
3 -1) (0 -
9 . 5 Al 4 | and B| 1
— 7 10
s AC=c—a=| 2 |-|1|=| 1 . .
o | b Since /, is parallel to /,, they have the
1
S ) 2 i same direction vector | —1 |. Therefore a
S b=c+A4AC=| 2 |+| 1 |=| 3 1
-1 -1 -2
" 0 1
. vector equation of /, is r=| 2 |+ 1| -1
So B has position vector | 3 3 1
-2 o
¢ |ABl=y/(1-(-2)) +(1—-4)* +(10-7)’
15 A vector equation for / is =27
5 1 . |AC|= AD =27
r=-11+4 3 0 1) (-2) (2+4
6 -2 21+A|-1|-| 4 |=|2-4
4 3 1 7 -4+ 1
) @AY +(2-A) +(—4+4) =27
4 5 1 _1-2 =317 +24 =427
c-r=|-1|-[-1]-2| 3 |=| -31 =347 +24=27
2 6 -2) \-4+22 > =1= =%l
Since it is given that C intersects / at two 1 -1
distinct points, the equation |[e¢—r |= 35 ~ €1} and D 3
has two solutions. 4 2
I 1 (32 + (4122 =35 B
=CD=| 2
= 1427 —142+17 =35 _2
2 -
:ltﬂ -144+17=45 0 1 D)
= A -4-2=0 2|=|1]+1] 2 |~oc+1cp

Therefore, subst}tutlng these \falues of 4 into i.e. P is the midpoint of CD
the vector equation, the coordinates are

(4,-4,8) and (7,5,2)
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17a A vector equation for the tightrope is

2 20
r=|3|+4|15
8 0
Let B(14,1,0) and C(6,17,0)
~12+204 —4+204
S BA=| 24154 |, CA=|-14+154
8 8

| BA|= (204 —12) +(154+2)’ +8" =12
= 62547 ~4204+68 =0

:ﬂ:g or /1=£

5 125
| CA = (204 —4) +(154-14) +8” =12
= 62517 5804 +132=0

=1=2 or 1=00

5 125

q=2
..2,—5

Therefore the position vector of 4 is
2 20 10
a=|3[+2|15|=| 9
8 0 8
. 4(10,9,8)

b Tightrope will bow in middle due to
acrobat’s weight.
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