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Appendix J.1: Vectors

Definition: A vector is a quantity that has both a magnitude and a direction. A two-dimensional
vector is an ordered pair a = (ay, as) of real numbers. The numbers a; and a9 are called the com-
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Example: Graph the vector (3,4).
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Example: For the points, A(1, —2) and B(5,4), find ﬁ and E{
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Definition: Given two points J(ay,a2) and K (by, ba), then the vector represended by

TR = < L -4, )Le-éa>

(lad = skt , ed = ShAS

Definition: The magnitude or length of a vector a = (a1, as) is

la| = !(4,)14—@35 ‘ <3:V$
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Example: Find the length of these vectors.

A) (4.6) let,65 (= Ju?res = [Tesse = Js2

B) (0.0) |<»,»>):J;2;,T: >

o = o

Scalar Multiplication: If ¢ is a scalar and a = (a1, aa), then we define the vector ca as

ca = <ca)164z> 243,V>= <‘/8>

) ’
al= ‘ (c£:)L + (64&)L = ﬁzﬂ.z J'Czﬁ:

:m\ = J_C/z crrd = ‘Lc_l}‘!\z_lj
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Definition: Two vectors, a and b are said to be parallel if there is some scalar ¢ such that a = cb
— e

YA
ﬁ
m (2/2)

Vector Addition/Subtraction: If a = (ay,as) and b = (by, by) then the vector a4+ b and a—b are
defined as

a+b= (b’ }'L, J 4, /’Lz>
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Example: Compute the following for a = (3,4), b = (6,2), ¢ = (-2,5)

Ajatb = A2 ¢S LLdez> = Z4,6>

Db = L0e> b LIg, 6> = (Lo, S

Cla—-2b = (‘;'q> - 4,2_}"{> = < -—ﬁ‘ D>

D)3a—2c+b = 54) 12> - é—% /D>_b. 6> < 4'4,‘/>
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Definition: A unit vector is a vector of length 1. The vectors i = (1,0} and j = (0, 1} are referred to
as the standard basis vectors for the xy plane.
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Example: Find a vector of length 7 that is in the same direction as a = (3,4)

“"—'—\,ﬁ—:./‘ihé =J2s = &
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l/ 4 e heve MN(IZ“
Il e veche 2
bagrer L P L, o 2l e mede ,'}«m\
- s < £ ’ S> l/snl"" VC(‘IL’Q

Appendix-J1 Page 7



e,,J S’W"’

Example: Given the points P(1,5) and )(3, 10). Find a vector of length 4 that is in the same direction
as QP.

QFz £ -3, S-/o> = [Z-2,-s>

Bf [= T qr2s =J=

Angse— (S L ¢ -S> = pt 8 g
Lo = 2
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Example: A pilot is flying in the direction of N60°W at a speed of 250km//hr. Sinboz %
X
A) Find the velocity vector. Y X=25° som bO
(P
V= =20 smbo | ZsVLos LoD W, 20 E
- v L Losto = 9
=L -0 = , 280 1Z) h
L L=y
V={70C-12673 , (25D
V= é - 28D (a8 go} 2<D Sin 3°>
B) If there is a wind blowing in the direction of I\'_sléoE at 30km/hr, N
find the true course and ground speed ol the plane. -
v
w-= < 1o Shn 1/513‘&>$V$> _
ys
= £ P V2 3> /2
= 2 v
= LsTzo, sE>
S

resal f:

— Z-es 3 3,126 4 LISTz, 1§

=l-1263 HISE 125 #1502

= L ~l45.24 , WL,Z/}

Sﬂﬁ“"'{ = /rl = (2’9,5’2‘*‘)& 4,0(/5.2:‘)& = 2943.6C K/
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Example: A 50lb weight hangs from 2 wires. Find the tensions(forces) T and T3 in both wires and
their magnitudes.

T, = L-IT] ws 20, I T sm 3>

=2 |T,) bs 2, 1T} sn$2>

T\“’TL b =

-0 =D
1T | Los 23> + [Tzl s +2 =P IT |30 + [T3) S & 78

J Tl sm3 L [Tp] sm$? =80

_

| 1| 630 4 lr,| (»530 snsp = SO

|T|| ( Sin$> 4 L S.h&")s = 0

Lo.ss"’

sV
Soh 33 J— 0539 S,\’\w
Los SV

IT] =

IT| = 32,8y
T : £ "2%2? , 32>

Toz £2¢.27, 334>
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