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<C4> VECTORS Answers - Worksheet D

1 a =3+2=5 b =12-5=7 c =-5+4=-1

2 (i+4).8-2)=8-8=0

.. perpendicular
3 a ({50 > ()= e [5H3)=0
-1) {3 1 c -5) \-4
3c-3=0 6+c=0 2c+20=0
c=1 c=-6 c=-10
4 a |4i-3|=\16+9 =5, |8i+6j| =/64+36 =10
(4i — 3)).(81 + 6)) =32 18 =14
. angle=cos* &4 =cost L =737°
b |7i+jl=+49+1 =52, |2i+6j| =4+36 = 210
(7i +]).(2i + 6)) =14 +6=20
. — 1 20 - 1 1 — o
. angle = cos 5070 — 008 E_63'4
c l4i+2j| =v16+4 =25, |-5i+2j| =25+4 =29

(4i +2)).(-5i +2j) =—20+4=-16

. — -1 16 — —1 8 — o
. angle = cos el — COS (_JE@ )=131.6

5  BA=(9+j)-(3i—j)=6i+2]
BC =(5i-2)-(38i—j)=2i—j
| BA| =/36+4 = 2410, |BC|=+a+1=15
BA.BC =(6i +2).(2i —j) =12-2=10
s ZABC=cos! -2 _ =cos!-Ll =45°

2/10x+/5 N
6 a =3+2+8=13 b =6+6-2=10
c =-5+0-6=-11 d =-3+22+32=51
e =27-28-1=-2 f =0+9+0=9
7 a =(2i+]-3k).(i+5 -k)=2+5+3=10
b =@ +j-3k).6i—2j-3k)=12-2+9=19
c q+r=(+5-k)+(6i -2 -3k)=7i +3j —4k
p(g+r)=Q2i+j-3k).(7i+3j —4k)=14+3+12=29
p.q+p.r=10+19=29
sopgHr)=pg+pr
8 a =pqg+pr+pg-pr b =pq+pr+gr-g.p
=2p.q =pg+pr+qr-pq
=p.r+q.r
=(p+aq)r
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9  (5i—3j+2K).(3i+j-6k)=15-3-12=0
-, perpendicular
10 BA=(3i+4j—6K)—(i +5 —2k) =2i —j — 4k
BC =(8i+3j +2K)— (i +5 —2k) =7i — 2 + 4k
BA.BC =(2i —j —4k).(7i - 2j + 4k) =14+2-16=0
- BA and BC are perpendicular .. ZABC =90°
11 (2i +3j +K).(ci —3j +k) =0 b (-5i +3j +2k).(ci—j +3ck) =0
2c-9+1=0 —5c—3+6c=0
c=4 c=3
(ci—2j +8k).(ci +¢j —3k) =0 d (3ci +2j +ck).(5i — 4j +2ck) =0
“-2c-24=0 15c-8+2c*=0
(c+4)(c-6)=0 2c?+15c-8=0
c=-4,6 (2c-1)(c+8) =0
c=-8 3
1 8 1 8
12 2 || =v1+4+4 = 1| =+64+1+16 =9, | 2|.|1|=8+2+8=18
-2 -4 -2) \-4
. cosf=2 =2
4 -2 4y (-2
1] =V16+1+4 =21, || 3||=/4+9+36 =7, |1|.|3|=-8+3+12=7
-2 -6 -2) (-6
. — 7
. cosf= o= or 121
1 1 1 1
2|l =V1+4+1 =16, || 7| =1+49+4 =3J6, | 2|.|-7|=1-14-2=-15
-1 2 -1 2
. — -15 — 5
. cosé?—JéX&/E =-2
5 3 5 3
3| =/25+9+16 = 5J2, || 4| =/9+16+1 =26, |-3|.|-4|=15+12-4=23
4 -1 4 -1
. c0S @ = 5&2;3@ = 1of 123%\/_
13 |(3i - 4k)| =9+16 =5 b |(2i-6j+3K)|=+4+36+9 =
|(7i — 4j + 4k) | = V49+16+16 =9 -3 -k = \/1+9+ =11
(3i — 4K).(7i — 4j +4k) 21+0-16=5 (2i—6j +3K).(i-3 —k)=2+18-3=17
. angle=cos™ = =cos™ 1 =836° . angle=cos™ 7—ﬁ =42.9°
|(6i —2j —9K) | = /36+4+81 = d |(+5 -3k =+v1+25+9 = /35
| (3i +] +4k)| = J9+1+16 = J_ |(=3i -4 +2k)| = V9+16+4 = /29
(6i — 2j — 9K).(3i +j +4k)—18—2—36=—20 (i + 5/ — 3K).(~3i —4j + 2k) =—3-20- 6=-29
. angle=cos™ — 2 =1109° anglezcos’lﬁzcos’l(—\/%)=155.5O
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14 a BA=(7+1)i+(2-6)j +(-2+3)k=8 -4 +k
BC =(=3+ 1)i + (1 - 6)] + (2 + 3)k = —2i — 5j + 5k
b |BA|=64+16+1 =
| BC | = V4+25+25 = 36
BA.BC =(8i - 4 +k)( 2i — 5j +5k)——16+20+5=9
-1 9 o
N S =822
c :%x9><3\/6><sin82.18°=32.8
15 a A_B’=(4i+3j 2k) — (3. —K)=i+5 -k
AC—(2I—]) 3 - k) —-i+j+k
| AB| = V1+25+1 = 3f
|E| = J1+1+ =\/:_3
AB.AC =(i+5/ —K).(<i +j +k)=-1+5-1=3
— 3 -1
cos (£BAC) = s -3
b sin®(£BAC)=1-(1)*=%
sin (£BAC) = \/: = %\/E
area= 1x3/3x+/3x2+/2 = 32
4 8 4 8
16 a ||-4||=+16+16+4 = 0|l =+64+36 =10, |-4|.| 0| =32+0-12=20
2 -6 2) (-6
". acute angle = cos | me | =Cos % =70.5°
6 4 6 4
b || -1 =+/36+1+324 = ~12|| = 16+144+9 =13, | -1|.|-12| =24+12-54=-18
-18 3 -18) | 3
. acuteangle=cos™| 2 | =cos™ 18 =858°
1 2
c = J1+1+9 = 11, =J4+25+9 = /38, 5[=2+5+9=16
3 3 3 3
. acuteanglezcos’ |J_1 | =cos* J‘ld— =38.5°
4 5 -4 5
d ||-6| =+16+36+49 =101, || -1|| =V25+1+64 =/90, |-6|.|-1| =—20+6—-56=—-70
7 -8 7 -8
. acute angle = cos™ | *70 | =cos* =42.8°

101x+/90 Jl(Tlf
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17

18

19

a ﬁ%=(6i+5j+k)—(5i+8j—k)=i—3j+2k
“r=5+8k—-k+A(i — 3 +2k)
b 5+4=4-5u (1)
8-31=-3+u (2
-1+24=5-2u (3)
XD +(2) = 23=9-14u
u=-1, 1=4
check (3) -1+2(4)=5-2(-1)
true .. intersect
pos. vector of int. = 9i — 4j + 7k

c |(i-3j+2k)|=+1+9+4 =14
|(=5i +j - 2k)| = V25+1+4 = /30
(i—3j +2k).(-5i+] —2k) = -5-3-4=-12

acute angle = cos ™| NTE | = cos’lﬁ =54.2° (1dp)

x=2+34, y=24, z=-5-61 X=4-4u, y=-1+7u, z=3-4u
r=2i -5k + A(3i + 2] — 6k) r=4i—j+3K+u(-4i+7 — 4k)

|3 +2j —6k)| = /9+4+36 =7 |(~4i +7j —4k) | = V16+49+16 =9
(Bi+2)—6K).(-4i +7] —4k) =-12+ 14 + 24 =26

. acute angle = cos | 2 | = cos® X =65.6°

a 7+21=-4+5u Q)
-A=7-4u 2
—2+24=-6-2u (3
D-B) = 9=2+Tu
u=1
- A(Y,3,-8)
b [@i-j+2k)|=+vV4+1+4 =3
|(5i — 4j — 2k) | = \/25+16+4 = 35
(2i —j +2k).(5i —4j —2k) =10+ 4—4=10

acute angle = cos | L. | =cos™ (24/5) = 60.2° (1dp)

c 7+21=5= A=-1
sub. A=-1inegnfor |
r=7i—2k—(2i —j +2k) =5i +j — 4k
.. Bliesonl|

d AB =(5i+j—4K)— (i +3j — 8k) = 4i — 2j + 4k
| AB | = V16+4+16 =6
-~ dist. of Bfromm=6sin 60.20° = 5.21 (3sf)
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20

21

AB =(11i + 5/ + k) — (9 + 6)) =2i —j +k
OC =i +6j + A2 —] +k)
= OA + 1AB
- Cliesonl
[(9+22)i + (6— A)j + AKk].[2i -] +k] =0
209+22) - (6-A)+1=0
A=-2
sub. A=-2in OC
- Bi +8j — 2k

[(4+ i+ 2+32)] +(7-4DK].[i +3j —4k] =0
(-4+)+32+3)-47-44)=0

A=1

s (-3,5,3)

[(7+64)i +(11-91)j + (-9 +3A)k].[6i —9 +3k] =0
6(7+64) —9(11-94) +3(-9+31) =0

A= 2

3

-~ (11, 5,-7)
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