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<C4> VECTORS

1

2

Answers - Worksheet D

a =3+2=5 b =12-5=7

(i+4j).(8i—-2j)=8-8=0

=5+4=-]

... perpendicular

s L)) b [1-2)=0 )=
-1 3 1 c -5 -4
3¢-3=0 6+c=0 2¢+20=0
c=1 c=-6 c=-10

a |4i-3j|=16+9 =5, [8i+6j| =/64+36 =10
(4i - 3j).(8i + 6j) =32 - 18 = 14
. angle=cos™' 4 =cos™ L =73.7°

b [7i+jl=v49+1 =52, [2i+6j| = Va+36 = 2410
(7i +§).2i + 6j) = 14 + 6 =20
. — -1 20 _ -1 1 o
. angle = cos hodo o8 f‘63~4

¢ l4i+2j] =V16+4 =245, |-5i+2j| =v25+4 =29
(4i + 2j).(=5i +2j) =20 + 4 =—16
. angle = cos™' zﬁ_if@ =cos' (- ﬁng—o): 131.6°

BA = (9i +j) — (3i — j) = 6 + 2

BC =(5i-2j)—GBi—j)=2i—j

| BA| =\36+4 =210, | BC | =a+1 =15

BA.BC = (6i+2j).2i—j)=12-2=10

. — -1 10 — -1 1 o

.. ZABC = cos o5 08 5—45

a =3+2+8=13 b =6+6-2=10

¢ =-5+0-6=-11 d =-3+22+32=51

e =27-28-1=-2 f =0+9+0=9

a =Qi+j-3K.(i+5j-Kk)=2+5+3=10

b =Qi+j—3K.(6i—2j-3k)=12-2+9=19

¢ q+r=(i+5j—K)+(6i—2j—3k)=7i+3j- 4k
p(q+1)=Qi+]j-3K).(Ti+3j—4k)=14+3+12=29
pqt+pr=10+19=29
S pqtr)=p.q+pr

a =p.q+pr+p.q-pr b =pq+pr+qrxr-q.p
=2p.q =pqtprtqr-pq

=p.r +q.r
=(ptqr
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9 (5i—3j +2k).3i+j—6k)=15-3-12=0
.. perpendicular

10 Eél=(3i+4j—6k)—(i+5j—2k)=2i—j—4k
BC =@®i+3j+2k)—(i+5j—-2k)=7i—-2j+4k
BA.BC =(Q2i—j—4K).(Ti—2j +4k)=14+2-16=0
- BA and BC are perpendicular ... ZABC=90°

11 a Qi+3j+K).(ci-3j+Kk) =0 b (=5i+3j+2Kk).(ci—j + 3ck)=0
20-9+1=0 —Sc—3+6c=0
c=4 c=3
¢ (ci—2j+8K).(ci+cj—3k)=0 d (3ci+2j+ ck).(5i—4j +2ck)=0
=2c-24=0 15¢—8+2c7=0
(ct+4)(c-6)=0 2+ 15¢-8=0
c=-4,6 (2c—1)(c+8)=0
c=-8,1
1 8 1 8
12 a 2| =~1+4+4 =3, || 1||=+64+1+16 =9, | 2 |.| 1 |=8+2+8=18
-2 -4 -2/ (-4
cos =% =2
4 -2 4\ (=2
b || 1||=Vi6+144 =21, || 3||=v4+9+36 =7, | 1 |.|3|=-8+3+12=7
-2 -6 -2 -6
. — 7 — 1 1
. cos¢9—\mX7 =7 orﬁ\/i
1 1 1 1
¢ |[2||=V1+4+1 =16, ||-7]| =V1+49+4 =36, | 2|.|-7|=1-14-2=-15
-1 2 -1 2
. — —15 — 5
. cos&—JgX}Jg——g
5 3 5 3
d || 3] =v2549+16 =52, || 4| =9+16+1 =+/26, |-3|.| 4| =15+12-4=23
4 -1 4 ) \-1
. — 23 — 23 23
.cosH—SﬁXm—mormB
13 a |Gi-4k)|=9+16 =5 b |2i-6j+3K)]| =4+36+9 =7
|(7i— 4j +4k)| = V49+16+16 =9 lG-3j-Kk)| =V1+9+1 = V11
(3i—4Kk).(Ti—4j +4k) =21 +0-16=5 (2i-6j+3Kk).(i-3j-k) =2+18-3=17
. angle =cos™ < =cos™ 1 =83.6° . angle =cos™' 7;% =42.9°
¢ |(6i-2j-9Kk)| = 36+4+81 =11 d [(i+5]-3K)]=+1+25+9 =35
|GBi+j+4k)| =o+1+16 =26 |(=3i—4j+2K)| = VO+16+4 =29
(6i—2j —9K).3i+j+4k)=18-2-36=-20 (i +5j— 3K).(=3i — 4j + 2k) = -3 — 20 — 6 = —29
. _ -1 _ _ o . _ -1 _ _ -1 _ o
. angle = cos “X% =110.9 . angle = cos Ef@—cos (—\/%)—155.5
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14 a BA=(T+1i+Q2-6)j+(-2+3)k=8i—-4j+k
BC =(=3+ )i+ (1 - 6)j+ (2 +3)k =—2i - 5j + 5k
b |Bdl=1J6a+16+1 =9
| BC | = V4+25+25 = 3J6
ﬂ.?c=(8i—4j+k)(2i—5j+5k)=—16+20+5=9
" 4ABC=cos_19X;’Jg—cos 3 = =82.2°

¢ =1x9x3/6xsin82.18°=32.8

7
15 a AB=(4i+3j-2K) -(3i-2j-K) =i+5j-k
AC =Qi-j)-Gi-2j-k) =-i+j+k

| 4B | = 1+25+1 =33
| ac | =Vi+1+1 =3
AB. AC—(1+5] K.(i+j+k)=—1+5-1=3
cos (£LBAC) = f =1
b sin’ (LBAC)=1—(% =%
sin (ZBAC) = \[5 = 242
area=%x3\/§x 3x2 2 =32

4 8 4 8
[—4} =416+16+4 =6, [O] =464+36 =10, [—4}.[0}=32+0—12=20

16 a
2 -6 2 -6
. acute angle = cos™ | 22 | = cos™ 1 =70.5°
6 4 6 4
b || -1]||=+36+1+324 =19, ||-12|| =~16+144+9 =13, | -1 |.|-12| =24+12-54=-18
—~18 3 -18 3
. acute angle = cos™’ | 19><13 | =cos 78 85.8°
1 2
¢ = J1+1+9 =11, = J4+25+9 =38, 5| =2+5+9=16
3 3 3 3
. — el
. acute angle = cos \/— J— J— J—
5
d

[ii] _ G367 = Vi, {

7 -8 7 -8

—4 5
1] = J25+1+64 =90, [—6}.[—1J=—20+6—56=—70

=70

_ -1 o
T01x 50 | =cos M\F =428

. acute angle = cos™’ |
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17 a E=(6i+5j+k)—(5i+8j—k)=i—3j+2k
. r=5i+8k—-k+ A®li-3j+2k)
b 5+A=4-5u (1)
8-34=-3+u (2)
—-1+24=5-2u (3)
X(D)+(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

¢ |i-3j+2k)| =V1+9+4 = 14
|(=5i+j-2K)| = V25+1+4 = 30

(i—3j+2K).(=5i+j—2k)=-5-3-4=—12

acute angle = cos ™ | Jl—;j% | =cos’lﬁ =54.2° (1dp)
18 ﬂ:x—ZZZ:z-FS _x-4 _y+l _ z-3
3 2 =6 - 7 4
x=2+34 y=24, z=-5-64 x=4—-4u, y=-1+7u, z=3-4u
r=2i— 5k + A3i +2j — 6K) r=4i—j+ 3k + 1(—4i + 7j — 4K)

|@Gi+2j-6K)| =9+4+36 =7 | (—4i+7j-4Kk)| = V16+49+16 =9
(3i + 2§ — 6K).(=4i + 7j — 4Kk) = —12 + 14 + 24 = 26
. acute angle = cos ™' | =L | = cos™ 28 =65.6°

19 a 7+2A=—-4+5u (1)
A=T—4u )
24+2A=—6-2u (3)
)-(3) = 9=2+7u

u=1
w A(1,3,-8)

b |Qi-j+2k)|=Va+1+4 =3
|(5i—4j-2K)| = \25+16+4 = 3.5
Qi—j+2K)(5i—4j - 2k) =10 +4—4=10
acute angle = cos™ | % | = cos™! (%\/g ) =60.2° (1dp)

¢ 7+24=5 = A=-1
sub. A =-1 in eqn for /
r=7i—2k—(2i—j+2k)=5i+]j— 4k
- Blieson/

d AB =(5i+j—4K)— (i + 3j — 8k) = 4i — 2j + 4k
| 4B | = Vi6+4+16 =6
- dist. of B from m = 6 sin 60.20° = 5.21 (3sf)
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20 a AB=(11i+5j+k) —©0i+6j)=2i—j+k
OC =9i+6j+ AQ2i—j+K)
= OA + AAB
s Clieson/
b [(9+2A)i+(6—-A)j+ AK].[2i—j+Kk]=0
20+2) - (6-AH+1=0

A==2
¢ sub. A=-2in OC
o 5i+8j -2k

21 a [(4+Ai+Q2+3Aj+ (T —4DK][i+3j—4k]=0
(=4 + ) +3Q2+30)-4(7-42)=0
A=1
. (=3,5,3)
b [(7+6A)i+(11=92)j + (=9 + 3AK].[6i — 9j + 3k] =0
6(7+64) —9(11 —9A) +3(-9+32) =0
A=2

3

o (11,5,=7)
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