<C4> VECTORS Answers - Worksheet B

1 a 6i+j b —4i+2j ¢ —6i d 10i-2j
2 a =4(3i-3j) b = (4i+2§) - (i-3j)
=4i—12j = 3i + 5j
¢ =2(i-3j) + 3(4i + 2j) d =4(3i - 3j) — 2(4i + 2j)
= 14i =_4i - 16]
3 a =+9+16 =5 b =2J1+4 =25
(3 N _ (s A1) (3 _ (-3
e pr2a=[3]) 2] =] a 3a-20=3() -2(3) = (]
|p+2q|=5 |3q-2p|=9+196 =205 =14.3 3sf)
4 a =tan'1=266° b =tan”' 3=71.6°
¢ Sp+q=5Qi+j)+(i—3j)=11i+2j d p-3q=Qi+j)-3(-3j)=—-i+10j
angle = tan™' = =10.3° angle = 180° — tan™' 10 =95.7°
5 a [:]=\/16+9=5 b (_;J: 494576 =25
(4 L (7
513 25 (24
c [_11]: 1+1 =2 d @= 4+16 = 20 = 245
I G -1 R N 2 Y 1
ﬁ[l 2\/5(1] s 4] 5\/5(2]

6 a |5i+12j|=~/25+144 =13

28 (5i+ 12j) = 10i + 24]

b |-6i—8j|=36+64 =10

" 13 (-6 - 8j) = —9i — 12

¢ |2i-4j|=4+16 =20 =25
. L s s\ — s .
- 2\/5(21 4j) \/g(l 2j)

7 a Qi+ A)+(ui-5))=30i-] b 2Q2i+ Aj) — (1 — 5§) = =3i + 8j
2+u=3and A-5=-1 4—pyu=-3 and 2A+5=38
soA=4, u=1 A= 2, u=T

8 a 6i+cj=3Qi+]j) b 6i+cj=—2 (-9 - 6j)
wc=3 soc=4

¢ 36+c*=10"=100 d 36+ =(35) =45
P =64 f=9
c>0 ..c=8 c>0 .c=3
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a a(i+3j)+b(4i—2j)=-5i+13j
at4b=-5 (D)
and 3a-2b=13 (2)
(H+2x2) = Ta=21
“a=3,b=-2
b c(i+3j)+ (4i—2j) =kj
~ct4=0
soe=—4
¢ (i+3j)+d@i-2j)=k3Bi-j)
1+4d=73k
and 3-2d=-k
H+2x2) = 7=k
: d=5

(30

_Sj
-4
J64+16 = 80 = 45

b | 4B| =
c =E4+%E
3 -8 -1
= + 1 =
&) 45 -(0)
d OC = 4B

-8
.~ pos. vector = [ 4}

a =J(2-4) +(=3-0) +(3-9) b = J(7=11) +(-1+3)> +(3-5)
= J4+9+36 =16+4+4
=7 =24 = 26 =4.90 (3sf)
a =+16+4+16 b =+I+1+1 ¢ =+64+1+16 d =+9+25+1
=6 =B =1733sf) =9 = 35 =5.92 (3sf)

a |5i—2j+14k|=+/25+4+196 =15

e (51 -2 + 14K)

b |2i+11j—10k|=+4+121+100 =15

L 1220+ 11§ - 10k) = 2 (2i + 11 — 10k)
¢ |-5i—4j+2k|=25+16+4 = /45 =35

. 20 (. &:_ A — 4 & As
- P (5i-4j+2K) 435 (=5i — 4j + 2K)

P +144+16=14*=196
=36
A=+6
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16 a —2i+4j+uk=—1(4i+2j-8K)
LA==1, u=4
17 a 2p—q=2(1-2j+4k)—(-i+2j+2k)

=3i-6j + 6k
o |2p—q|=+/9+36+36 =9

b (i—2j+4K) + k(=i + 2j + 2K)

= I(2i - 4j - 7K)
1—k=21 (1)
2 +2k=-41 (2)
442%=-71 (3)

[(1) and (2) are the same equation]
2)-3) = -6=3I

o l==2
. k=5
19 a (di-2Jj+ k) =k(2i — 4j — 3K)
A=2k (1)
2A=—4k (2)
u==-3k (3

[(1) and (2) are the same equation]
3x(1) +2%x(3) = 34A+2u=0
b A2+ (=22 + 12 = (2429 )?

5P+ =116

u=-31 = SEP+22=116
=16
A=t4

u=-3Aand u>0 .. A=-4, u=6

21 a &I =09-0*+1+20)*+(5-1)

o337

b -2i+ Aj + gk = 2 (=5i +20j — 10k)
s A=8, u=-4

18 a AB =(—4i+j+8k)— (<2i+7j+4K)

= 2§ 6j + 4k

pos. vec of mid-point = 04 +%E
= (2 + 7j + 4K) + L (=2i — 6 + 4k)
= 3i+4j + 6k

b AC = (6i - 5j)— (=2i + 7j + 4K)

=8i— 12j — 4k

E:@Jr%ﬁ
= (<2 + 7j + 4K) + 2 (8i — 12j — 4K)
—4i-2j+k

JRERH

071=&§+%Fé

Aeaft)-2

b OM =304
.. OM and OA are parallel
common point O

20 a BC =

.. O, A and M are collinear

=81 — 18+ +1+4t+42+25-10t+ 7

=6 — 24t + 107

b & =6(—41)+107=6[(t—2) — 4]+ 107

=6(t—2)*+ 83
*. closest when ¢ =2
min. d = +/83 =9.11 m (3sf)
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