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362 VECTORS IN 2 AND 3 DIMENSIONS  (Chepter 1)

| Given vectors

 show how to ﬁnd -

EXERCISE 15B.3

: , show how to find geometrically:

% QGiven vectors

A i
£ ;:,l' - 25

g r+2s h i(r+ 39

2 Draw sketches of p and q ift
a p=q b p=-q ¢ p=2¢ d p=3q9 € p=-34

So far we have examined vectors from their geometric representation.
We have used arrows where:

o the length of the arrow represents size (magnitude)

o ihe arrowhead indicates direction.

{
A =
s

Consider a car travelling at 80 km/h in a NE direction. )
a® +a? =802

The velocity vector could be represented by using the and ) 5
y-steps which are necessary to g0 from the start to the finish. . 2"‘2 = gggg
a” = 3200

In this case the column vector [zgjg ] gives the z and y steps. . a=566
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| y-component [‘;] is the component form of a vector.

:c:bmnpanent .

For example, given [i] we could draw ‘ and vice versa.

2 is the horizontal step and
3 is the vertical step. : 5

EXERCISE 15C.1

4 Draw arrow diagrains 10 represent the vectors:
y 31 - 2 2 =1
+ [1] o [3] < [%] ¢ 3]
3 Write the illustrated vectors in component form:
B f B ¢ A

BER N o SRR S
/’ \ ________

Consider adding vectors a= [Z; ] and b= [gl ]

Notice that the

horizontal step for a +b is ay-+b andthe

yertical step for a +b is az+ba.

—3

;o find a4+ b ‘k
Check graphically
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NEGATIVE YECTORS Start at the non-
Consider the vector a = [3} move horizontally
then vertically o

the arrow end.

Notice that —a = [ig ] )

In general, it a=[2] el a5

ey

ZERO VECTOR

The zero vectoris 0 = [g} and for any vector a, a -+ (—a)= (—a)+a=0

VECTOR SUBTRACTION

To subtract one vector from another, we simply add its negative, ie., a-— b =a+ {—h)

Notice that, if a = [Zl] and b= [z;] then a — b=a -+ {~h)

EXERCISE 15C.2
T I a:["f’] b:[;}, c:[:gl find:
a a+b & b+a ¢ b+e d ¢+b

¢ ate § c+a g a-a kB bi4a-te
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2 Given p=[3']; q=[7}] and r=[3] find
& p—4a b ogq-r ¢ p+gq-r
4 p—q—7r & g-—r—p § r+q—0p

3 @& Given BA = [33] and BC = ["13] find AC.  Hint: AC — AB+BC
b1t AB=[7)], CR=[2) find CB.

—

w Po=[7] RG=[2] and Rsz[jf] find SP.

%

SCALAR MULTIPLICATION

Recall the geometric approach for scalar multiplication.

For example: _ / /

A sealar is a non-vector quantity.

The word scalar is also used for a constant number.

. T I 1
Consider a = [3] a4+ a= [;] + {;] — [g] and
= [1 1 17 [3
atatas= M + 3]+ [3]= H
Examples like these suggest the following itk isa ,scéiéf, ‘vt'hgn‘j 1 {z‘;: ]

definition for scalar multiplication:

¥ » — . (—*1)(11 i a2 o
Notice that: e (—lla= [(“1)@3] = [ *} = g

« ma=[0n]=[5]="

ot 3
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EXERCISE 15C.3
1 For pm[é], qx[“f] and r::[“_”?] find:
a -3p b 1q ¢ 2p+4q d p-24
e p— 3 § 2p+3r g 2q—3r h 2p—q+3r

9 If p= [ﬂ and q = [_21] find by diagram (and comment on the results):

a p+ptaq+a+q b ptq+ptat+g ¢ g+p+qt+tptd
LENGTH OF A VECTOR
Consider vector 2 = [g] as illustrated.

Recall that |a| represents the length of a.
By Pythagoras [a° =22 +8* =4+ 9=13

la] = /13 units
In general, if arz [zi], ,thgﬁr’}a{m*yﬂ 2

1 For r:[ﬂ and s:[”;l] find:
a || B s ¢ |r +sl d [r —s| e |s — 2r

2 1t p=[3]. q=[7] find
a |pl b |2p] ¢ |-2p| d [3p| e |-3p|
t ldf g |4q] b |-4q| i |34 i -4

3 From your answers in 2, you should have noticed that lkal = |k| |a|
ie, (the length of ka) = (the modulus of k) x (the length of a).

By letting a = [a;] prove that |ka| = [k||a].
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ANS O
Lo3-u-1% HH—PH‘/],, ,

1

. 3t =1 e
b Conjecture 18 = 3 ], neZ

1

[0 e

R

d Yesas A“‘w[ 3],
3 2 4

LI 1’2"[-2 --1]' [~3

41
~Fk

G

0
F —Qz]""} = [-4 -3

7 4
1——n] forall n€ 2

b i ;f’*:[

REVIEW SET 14A

IR

-

-
gy

12
g a a=0,b=5¢c=1d=—4
b g=2 b=~ ¢=3d=8
3 a Y=B-4 b Y=31D-C) e Y=ATB
d Y=CB' e Y=ANC-B)y Y= B1A

7 unique solution if k /&%, no solution if
g8 pe=1, y=—% z=~1
9 a —2a+4b+o= ~20

G 3b+ c= —10

©g=2—t, b=—4—3f c=10t in-real)

b There are three unknowns and onily tvo pieces

of information, € =° +¥° +dzpd 2y—20 =10

10: When & /=2, thereare no solutions.

]

When k = 27, there are infinite solutions of the form

= 2ty yE=2t48, =t {Eisreal)
M x=8t y= =T a=24 tis real
REVIEW SET 14B

171 07 2 af{l0] b 432\”%
[01] {864}

0 0 90

d  CA doesmnot exist

3 a { z ,.,4] b does tiot-exist c{ 1 B ]
- i 11
=% 3 ~2 —A

A B 2A-F 5 $5630 6 AB=1, BA=1 AT = B

7 2=2y=1 =3

. wr_:ﬁ"_;:l, -y:.zfi’f—;*—&, z=1 teR

9 b when m
EXERCISE 15A.1
1 a8 | L ¢
R ﬂ

scale: 1 emE 10mfs

150 kem/h
84’3 A
Scale: 1 em= 30knvh

Scale: 1om= 10km

EXERCISE 15A.2 L i

1 apagsnt Bpgnt e p and r,q and t d qt
¢ pand g pandt

92 atrue b true ¢ filse d false ¢ tue F false

EXERCISE 15BY . v

1 a
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»

b yes
EXERCISE 13R2 0
18 TS

/-

|
b
|

=

S F

Y.

oz
a parallelogram

i ey — —t
AB b AB ¢ 0 d AD e 0 f AD

r=q—p+s & p=L+st+r—4
pe=—ubtbg=r=9gq

fr+s B —t=s B rts+t

i ptq # g+r W prgtr

e N B

t=p+s B r=-$—€ € F=-—p—q—§ |

EXERCISE 158.3
1 &

//

EXERCISE 15C.1 077 i v
1 a b < d
S o —%

3

e li]e (@] B [

N CREIRREIREE)
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EXERCISE 15C.3 770 1 : ) CB= [_.f’;], CB = /35 units
Ta {*18’3] b {21} € [&] d [33] ¢ L}] f {“}7] & 3 VI3unts b \/—4umts ¢ 3 units

g {151] h [13;1] 2 a [81] - [81] 3 {81] iXE:Cl:!::‘*: 6, d==—0 b a*“fi bv 2, @=1

EXERCISE 15C.4 7 2 a (z—-3, be= 2 g1 & a=l b= 2
1 a xf—um'rs b \/—umts ¢ Sfunlts d /10 units ¢ g=1, be=—1, =2
29 units 3 ar=2 s=4 t=-7 b r=-4 §e=0, =3

2 a \/’— Gunits B 2¢v/I0units € 2v/T0units d 3+/10 units
e 310 upits § 2+/5 units g 8/5 upits B 8+/5 units
i /5 units i /5 units b ABCD tsaparaiielcagram 5 a s:e—z, 8, ~3)

EXERCISE 15D . EXERCISE 15F o

: 1 a xwiquHQntxwwlpdxw—(rmq)

>
-3
&l
A
;———ﬂ
Ll
r..._"_..‘x
&l
i
R
L
 SRRTRAS |

1 a b
e .—-5(4s~t) f x= 3(m — n)
5
e[+ [

.,% ay=[3]ev=[ev=|3] 9|3

x/ #P©,0,—3) Y E

‘ 4 2 Xm[ws} b oxe= |F] ¢ x= |-l

< i d P—1,-2,

3
5 A= [42], AB = /35 units

7 a BB=4ab AB=b-a ¢ BA=-b+a
: g d(‘)?:wba--aam_b--almw-a—b
' o FX - o
X OP = +/26 units OF = /14 units g a [51] b [43] ¢ [53}
2 a i\/_fi'unitsii(—z,z,‘z) b 1 VIdunits # (1, —5, 2

3 1 2 3
et VIlunits B (L—4.0) d i Vunits K (L5 -5 9 a [12] b [d ¢ h‘] d [Yg} ¢ {25}
& & jsosceles b rightangled ¢ right angled - -
d swaightline  § (0, 3,8), 7= 3 units 4
6a({3y,0)b(02ﬂ)and(0»~40) -2
EXERCISE 15E.1 (i , e e
- 4 10 a \/ﬁ units b VTdunits e it [~
1 a Z b OT= {“’“1] ¢ /38 units d 3 units VAT 1
, 4 21T Vi
T3, ~ 1, 4) &

¢ OT = /26 units S
EXERCISE 15C [amsmnnany
a M4 b CA= m o = H = H

=3

\ » 2 a B(L1,10) & B(-2 -9 ¢ BT, 4
__g - A Jo—— - g - \/% . o p
2 a A {;J BA [; } b AB units 3 CG,1,-8), DB —1, —13), E(1L, -3, —18)
BA = +/26 units & a parallelogram b parallelogram ¢ notparalielogram
s & 3 . 1 s ik 5 a DO -1) b RG, L6 ¢ X2 -0
0A= |11 B=111 AB= |0 6 a r=2 s=-5 b r=4 s=-1
7 8 ~7:2 b ~1:12
, 5 1 ‘
4 a NM= [w‘,“] b MN = [A} € MN = /42 units 8 a a=7 b=-1 b a=-} b=-%
-1 1 EXERCISE 15H 00 s
ot w1 1 r=3 g=-9 3 a 2 b .2
s % e ’ 2
5 a 0 [‘3} OA = +/30 units 2 a=-6 b=—4 ¥t -3
R & a AB|CD, AB=3CD -4 $
—-(E - - AC = /:;(—5 nits i i N . .
b A Mg ) Y b RS KL, RS= Kl opposite dircetion






