<C4> VECTORS

Answers - Worksheet E

1 a 1+21=7 ~A=3

-4+gl=-1 ..q=1

b [2i+]-3k|=+a+1+9 = V14
|—4i +5 - 2k| = V16+25+4 = /45

(2i +j — 3k).(~4i + 5 — 2K)
=-8+5+6=3

— ~1
6 =cos |m'jE

3 a PQ=(@Bi+j)-5i-2 +2K)

= 2 +3j — 2k

| =83.1° (1dp)

© =52 + 2k + A(=2i +3j — 2K)

b 5-21=4+5u (1)
-2+31=6-u (2
2-2A=-1+3u (3
(1)-Q) =3=5+2u

u=-1, 1=3
check (2)
true .. intersect

pos. vector of int. = —i + 7] — 4k

—2+3(3)=6-(-1)

c |—2i+3j—2k|=\/4+9+ =17
|5i—j+3k| =V25+1+9 = /35

(=2i + 3j — 2k).(51 — ] + 3k)

=_10-3-6=-19
— —1 -19 — o
0 =cos |m@ | =38.8
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l+4s=5+t D
6-6s=-5-4t (2
4x(1) +(2) = 10+10s=15

3
.. pos. vector of C = [ 3}
-1

pos. vector of mid-point of AB

_—

=OA+1AB
4

1

1
6| +1
4

. Cismid-point of AB

5+421=7-u (1)
—A=-3+u 2
1+24=7-2u (3
D+(@2 =>5+1=4
A=-1, u=4
1+2(-1)=7-2(4)
true .. intersect
pos. vector of int. = 3i +] — k
diagonals bisect each other
let M be point of intersection
. AM =(3i+j —K) = (9 — 2] +5k)
=—6i + 3j — 6k
OC = OA +2AM
= (9i — 2j + 5k) + 2(-6i + 3j — 6k)
=-3i +4j — 7k
area of triangle ABC = § x 54 =27

check (3)

AC = 2(-6i + 3j — 6k) = 6(=2i +j — 2K)
| AC| =6J/4+1+4 =18

let distance of B froml,=d
w3 x18xd=27
d=3
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. (4 5 -1
AB=(@2i-j+2k)-(4i+2-4) 6 a AB=[1J—(—1J=[2J

-8 -10 2

5 -1
=-2i — 3] + 6k sr=| -1 +4|2
-10 2
1 =4i+2j — 4k + A(=2i — 3j + 6k) b 5-1=0=1=5
r=4i — 7j —k + (6 — 2K) sub. A=5inl
0
T+6u=2= u=3 r=|o| . C(009,0)
0
- 5-1
sub. =2 inl, c OD =| -1+21
-10+24
. -1
r=4i-7 —k+ 2(6] - k) OD. 2|=0
2
=4i +2j —4k .. Aliesonl, -5-)+2(-1+2)+2(-10+24) =0
| —2i —3j +6k| = /4+9+36 =7 91-27=0
2
|6j — 2k | = \/36+4 =40 1=3, OD = 5}
-4
(=2i — 3j + 6k).(6 — 2K) - D (2,5, -4)

=0-18-12=-30
6 = cos™| = | = 47.3° (1dp)

d OD=+/4+25+16 = /45 = 35
CD=+/4+16+16 =6

area= 1 x6x 35 = 95
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—6+4s=6 = s=3 8 a AB=(4i+6 +2K)— (4i +5j +6k)
sub.s=3inl; =j -4k
1 0 1
r=(-6/+34|=|6 s r=4i+5 +6k + A(j — 4k)
-2 -1 -5
- P(1,6,-5)liesonl; b 4=1+u (1)
1=4+3t =t=-1 5+1=5+u 2
sub.t=-1inl, 6-41=-3-u (3
4 3
r=|-4|-|-2 (1) = u=3
-1 2
. 1
0oQ =|-2 sub.2) => A4=3
-3
PQ=+0+64+4 = /68 = 2|17 check (3) 6—4(3) =-3—(3)
3
[—2 =J9+4+4 = 17 true .. intersect
2
L 3
© OR=0Q £2|-2 pos. vector of int. = 4i + 8 — 6k
2
-5 7
=|2|or|-6 c |G-4k]|=+1+16 = V17
-7 1

l(i+j-k)|=v1+1+1 =3

(—4K).(+j-k)=0+1+4=5
- —1 — )

6 = cos |ﬁ | = 45.6° (1dp)

d let closest point be C
OC = (1+ )i + (5+ )j +(-3— wk
AC = OC - OA
=(=3+ @i+ 4+ (-9- )k

AC must be perpendicular to I,

. AC.(i+j-k) =0
(B+W)+u—(-9-u1)=0
u=-2

. OC =-i+3j -k
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