4.3 Answers

4.3.1 Solution to 4.1 Example

P(_ 5a 7a 4)

There must be a special valueldhat moves a point along the line from the
start point ofl 7, — 3, 5) to the pointX. Call this special valu¥.

Thus,X (7 + 31,-3+ 1, 5+ 21)

PX = x— p
7+ 3V -5
=|-3+ /X 7
5+ 2% 4
12 + 3V
=|-10+ X
1+ 27
Making use of the scalar product,
12 + 3V 3
—10+ AV | |1
1+ 2 2
6+ -10+4V+2+4 =0
28+ 14V =0
N==-2

X(7+3V, -3+ 1, 5+21) =X(1,-51

The distance betweefiandP is,
VA - =92+ (-5 -T2+ (1 -42 = 6 + (-1272 + (-3
= /36 + 144+ 9
= /189  (or 3V21 or 1375

[ 4 marks]



4.3.2 Solution to 4.2 Exercise

Answer 1

P(_ 3, 8, 0)

There must be a special valueldhat moves a point along the line from the
start point ofl 10, 3, 1) to the pointX. Call this special valug.

Thus,X (10 + 44, 3-24, 1+ 1)

s
PX=x-p
10 + 4% -3
=|3-2" |—-| 8
1+ X 0
13 + 4%
=|-5-2
1+ X
Making use of the scalar product,
13 + 4% 4
-5-2V]e|-2
1+ X 1
52+ 16 + 10+ +1+ 4 =0
63+ 210 =0
AV =-3

X(10+4V,3-24,1+71)=X(-2 9 -2

The distance betweetfiandP is,
V2 = 32+ (9-82+ (-2 - 07 = 12+ 12 + (-2
=6  (or 245

[ 4 marks]



Answer 2

There must be a special valueldhat moves a point along the line from the
start point of— 7, 15 2) to the poinX. Call this special valu#.

Thus,X (-7 + 2/, 15- 41, 2+ 1)

PX = x - p
-7+ 2V 7
=(15-4 |-|-1
2+ X -6
-14 + 24
= | 16 — 4%
8+ /X
Making use of the scalar product,
-14 + 2% 2
16— 44 || -4
8+ X 1
-28+ 4V —-64+161 +8+ 1 =0
-84 +214 =0
V=4

X(=7+2), 15— 4, 2+ 1) = X(1, -1, 6)

The distance betweefiandP is,
JA -T2+ (D= 12+ (6~ (-6 = /(67 + 02+ (127
= /36 + 0 + 144
= /180 (or 6/ 5 or 1342

[ 5marks]



[ 2marks]
1 -3
(b) r=|-3|+4 5 for example
2 -3
[ 2marks]
. 2 1 1
(c) AC=c-a=|p|-(-3=|p+3
-4 2 -6
1 -3
As AC is perpendicular tb, p+3|e| 5|=0
-6 -3
-3+5+15+18=0
5p = -30
p=-6
[ 4 marks]

. 1
(d) |AC|=‘(—6+3 = J12+ (32 + (-6 = 46 or 6.78

-6

[ 2marks]



Answer 4

9 1 2 2
(a) 13|+ A1 4| =|-1| +u|l
-3 -2 1 1
Upperrow 9 + 1 =2+ 2u = A - 2u = -7 (1)
Middlerow:13+ 44 = -1+ u = 4 —u = -14 (2
Solve simultaneouslyt — 2u = -7 (1
81— 2u = -28 (2) x 2
-7 = 21
A==-3 . u=4+14
p= 2
Crucial !
Check the lowerrow: LHS=-3-24 RHS =1+ u
=-3+6 =1+4+2
=3 =3
As LHS = RHS the lines intersect.
To get the point of intersection,
9 1 9 1
13|+ 41 4| =|13|-3| 4
-3 -2 -3 -2
6
=101 i.e. (6, 1, 3)
3

[ 5marks]

1 2
(b) Using the scalar product ( 4 ) o (1

2+4-2=12+ 8+ (=22 V22 + 12+ 12 cosh

4
S0 = 5T Ve
B 4

- 3V14
0 = 691°

[ 3marks]



(c)

A(416,-3)

There must be a special valueldhat moves a point along the line from the
start point of( 9, 13 — 3) to the pointP. Call this special valu#.

Thus,P (9 + 4, 13+ 414, -3 - 21)

?P:p—a
9+ X 4
=|13+4V |- | 16
-3-2¥ -3
5+ X
=|-3+4
_2)"
Making use of the scalar product,
5+ 4 1
-3+41V || 4
-2 -2
5+ -12+164 +41 =0
-7+2W =0
1
V==
3
1 1 2
P(9+ A, 13+44,-3-2V) = P(9=, 14-, - 3=
(9+ 4, 13+ 44, ) (3, 3 3)

[ 6 marks]



Answer 5

. 7 4 3 .
(a) AB=Db-a=|(14|-(8|=|6|or AB=3i+6]+6Kk
5 -1 6
[ 2marks]
UGN -4 3
(b) ADe AB=|-8|e|6
1 6

(-4 x3+ (-8 x6+1x6=+v16+64+1 9+ 36+ 36c0sh
-12 - 48+ 6 = v 81 v 81 cosé

cosfh = —% Direction Important, see lesson 5
[ 3marks]
0 1
(c) The line givenis = | 0 |+ 4| 2
-9 2

By letting/ = 4 pointA is reached
By letting/4 = 7 pointB is reached
. The pointP represented by the limgpasses through andB
[ 3marks]



(d)

1 =7
2) B(7 14 5)
2

0(0,0,0)
There must be a special valueldhat moves a point along the line from the
start point ofl 0, 0, —9) to the pointP. Call this special valu#.

Thus,P (0O + 4, 0+ 20, -9+ 21)

—>

OP=p-o0
N 0
= 2/ -{0
-9+ 2 0
il
= 21
-9+ 2
Making use of the scalar product,
N 1
2 °|2
-9+ 2 2
A+ 4y - 18+ 4 =
-18+ % =0
N=2
[ 3marks]
P(O+ A, 0+2V,-94+2)) =P(2 4-5)
[ 2marks]

This document is licensed for use by staff and studeisratvsbury School, England
To obtain a licence please visit www.NumberlsAll.com
© 2020 Number Is All



