2.4 Answers
2.4.1 Solutionsto 2.2 Example

For the lines to intersect,

1 3 9 -1
2|+ Al 2| =|2|+u|-2
3 -1 5 1

Upperrowl + 31 =9 -u = 31 +u =8
Middlerow:2 + 24 =2 - 2u 2 A+ u=0= u = -1

Solve simultaneously3l + (-1) = 8
2, = 8
A=4 u=-4
Crucial !
Check the lower row : LHS =3-1 RHS =5 4u
=3-4 = 5-14
=-1 =1

As LHS# RHS the lines do not intersect, they are skew

(D
2

[ 4 marks]



2.4.2 Solution to 2.3 Exercise

Answer 1
2 -2 -6 5
(i) 3|+A 4| =|-3|+ul1l
-2 1 1 -2
Upperrow 2 - 24 = -6+ 5u = 24 + 5u = 8 (1)
Middlerow :3 + 41 = -3+ u = 41 —u = -6 (2
Solve simultaneously4t + 10u = 16 (1) x 2
4 - u = -6 (2
1lu = 22
u=2 . 1=-1
Crucial !
Check the lowerrow: LHS=-2+ 14 RHS=1-2u
=-2-1 =1-2x2
= -3 = -3
As LHS = RHS the lines intersect
[ 4 marks]
(i) To obtain the point of intersection,
-6 5 -6 5
-3|+uf1|=1|-3]+2|1
1 -2 1 -2
4
=1-1 Intersection al{ 4, — 1, — 3)
-3
[ 1mark ]
-2 5
(iii) 4 e 1
1 -2

() Xx5+4x1+1x (-2 =+/(-22+4+12 /5 + 12 + (-2 cosb
-10+4 -2 =+21+30 cosd

8
cosf = —
V21 x v 30
. # = 1086° which is an acute angle afL4°

[ 3marks]



Answer 2
(a) For the lines to intersect,

1 1 1 2
0|+ 41| =1(3]+u| 1l
-1 0 6 -1

Lowerrow: -1 =6-u > u =17
Middlerow: A =34+ u = 4 =10

Crucial !

Check the upperrow: LHS=1+41 RHS =1 +2
=1+10 = 1+ 144
=11 = 15

As LHS# RHS the lines do not intersect, they are skew

[ 4 marks]
1 1 1 1 2
(b) TofindpointA | O |+ Al1l] =0 |+ |1 =] 1 A(2, 1, -1)
-1 0 -1 0 -1
1 2 1 2 5
To find pointB, (3| + u| 1 | = (3|+2|{ 1| =15 B(5, 5 4)
6 -1 6 -1 4
s 5 2 3
AB=Db-a=[5|-(1]|=[4
4 -1 5
3 1
4111
5 0

3x1+4x1+5x0=+vVR+42+32 12+ 12 + 02 cosh

7 = \/50 V2 cosé
7

cosf = —
10

[ 6 marks]



Answer 3

8 10 8
(a) rge =13+ | 14| -] 13
-2 -4 -2
8 2
=13 [+ 4| 1 for example
-2 -2
[ 3marks]
. 10 9 1
(b) CB=b-c=2124|-19|=]| 5
-4 6 -10
|CB| = V12 + % + (-10? = 126 = 3V 14 or 11.2
[ 2marks]
1 2
(c) 5|1
-10 -2
I1x2+5x1+(-10)x (=2) = 12+ F + (=102 /22 + 12 + (—2)?? cos6
27 = /126 1/9 cos6
cosf = — 27
/126 x V9
_ 3V14
14
.6 = 36.7°
[ 3marks]
(d)
I
C
The shortest distancel = 3v 14 sin36.7° = 6.7
[ 3marks]
(e) Area = % X 6.7 x 3V 14 x sin(90 — 36.7)
= 301
[ 3marks]
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