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Theorem 1 — Angle Between Two Vectors
The angle & between two nonzero vectors U =0 = (U;,U,,U;) and v =V =(V,,V,,V;) is given by

6 =cos™ ( UV, +U,V, + UV, ] =cost ( uVv, + u_zvi o ] )
Jullv] [

Definition
The dot product u-v =0+ (“u=0 dot v=v ") of vectors u=0=(u,u,,u;) and v=V=(Vv,,v,,v;) is the
scalar

UeV = UV = UV, +U,V, +U,V,

Dot Product and Angles

The angle between two nonzero vectors u=0 and v=V is #=cos™ (ﬂ) = cosl[ L_T\i
Jul[v] jal|v]
The dot product of two vectors u=0 and v =V is given by usv =|u|[v|cos@® or 0V =||[V|cosé.

Orthogonal Vectors

Definition Vectors u=0 and v =V are orthogonal if uev=0v =0

Dot Product Properties and Vector Projections

Properties of the Dot Product
Ifu=0, v=v, w=w be vectors and ¢ a scalar, then

1. UsV = Vel UsV = Vel
2. (cu)ev =ue(cv) =c(uev) (ct)ev =Ue(cV) =c(UeV)
3. Us(V+W) = UsV + UsW Ue(V + W) =UeV + UeW
2 o 12
4, ueu =|u| U0 =|u|
5. 0°U = 0 6OU = O

The vector projection of u=u0 onto v =V is the vector

proj.u {ﬂ}v:{ﬂJl or  proj U=[Ejv:(u'\7]z
M V[ )V N vl )|Vl

The scalar component of u =0 in the direction of v =V is the scalar

UV _ el or |U|cos¢9zu'\7 o
v V]

|u|cos 6 =

Work Definition
The work done by a constant force F = F acting through a displacement D =D = PQ is

W =F.D =|F||D|cos¢ = F+D =‘|EHD‘COSH




MATH 21200
T 120 W 2. 3

-
.2) v:__g..h"_’;,.?-a T o
5‘-’- _:; o 5j+.-"2/
.- - 25 D0k
=2 7+07 ¥ 4 R Ry e

&) 22 < (3))+ D)+ (E)0) < 3404023

Pl RN (&) = /2 18, = |25 5
121 [Cr (%) J;’;.; (25 . [T =]

! }:J{s’}"'+{tz}l+{o]'_z- = yisrer S JIsg = s

dr m5=;'j‘ (3)__ . 2
) PUZ] (0D 13

&l




- ¥
[ = _11+ _5':1 = q o

[Fl=JGF) = [Z 1 - [z =S =
[ 2] = (S$)*+(n)* = Jesrey = [ise = /3

J;a) et FEl g3 23
121D (3 “ s~ g0
e )i gt/ 43
)/‘“’/C‘” (FF "o e
. = = ¢ p) . 62 /3 7, &
o’)%"‘*(r# ¥ (m‘)(?‘”:-‘ '"E"("r"+r

a) LA o

(2)(2) + (2)(10) + ) (-n1) = & 220-11 = |3

)2/ = t/(z)%{m)‘-p Cn)? = J%mo #i2r Tdtey =N

2= [y )y w (= JFaws = )7 =3




6) P=-T+] | RET+57+2Z

@) 27 = (@) (1)+ (F)(1)+ ()(e) = VT +J3 =5 /7

|21 = [0 e+ = 1ot =Jz

| &= ﬁa") +(r)‘+(zj‘ =J2+32¢ = Jg =3

R B |
“é") co=0 {;r!fﬁ’f (H(7Z) 3T 3m) i) 3
;;) __i_ _(_“’:__Q__“_J? e I
[7 (Iz) 5. O3 "Nz

—_—

L)

:<J_""f)—£;‘> E: <~J—L— _'__:‘_1
P (Z)G) ( D)= t-L-2- 2L

7= JE ) = Lt - [F -

<), _ J3o
o T

21 [T ~/EF - =B 42

A i o B T
cosl 73 ﬂf"(@/y% Pt

E&
s
:E_
(5 <\\__

o Tl R b
i (w—)“” ( )

—— T .

&



N}) ﬁ:(hﬂ); B - (0,3)/ C=(3,#) D=(¢1)
-.._._.?
AC=C3-1,4-02 22,45 BB=C#-0 1-3> = <$-2>

ACBD = (2)4)+(¥)(2) =§-5 =0

6{99- - — 'Bv: (0) -= —2:
G /A’?/(ﬁ/ {ggiﬁ/—OJ{Mmaﬁ%Wa

20) 7 - Ej?:(-v’)+(gf)=-;-j
v
.
P N\ 8 CB '(“F)"‘(M)“‘?*;
Ty

O B D
-
rr -2 2= (22 =0

C8 ze
§=33%/5°:/8" F=(F]con 18°

myﬁﬁ <co233° 433>

Ao W 25%{,@ 33 4o 33°

Coal8°



-3 —
30) 72,5»; v w/njwﬁ
Lo Ttiddir2y
-
Lt J'(f*';fﬂ)”f'i*f-;www

PR i o - =
N d '(-‘5 *25[):?-?1#2_;.; =]+20)=|

—
—————

— - —— — e

U4) |F]=402193N  B-Ghiad = (6008 w6 620
[0 /=605 dom wW=/P/IB] tsato

—

W=(6021¢8 W) (6054 )2z 0)- (¢021¢8m) (405000 ) (1)
= (4021¥8)(05000) T

— — —

#)

——

— —— e e

[Fl=1000 48 [B]= |nit = S 2804t
mau;u:;j 2 '}ﬂ W:/;//F/&ﬁvt?

W = (1000 44, ) (;25’0,&‘)5&2—?:(fuﬂ&%)(ggfaﬂ)fil)
=(1000) (24%0) pt.44, - 2640000 4- 4,

—_—

e



