2. Croos - Peodyct oL
i - '\TQ.C*O\( \bvoc‘\)c'\'

|
i

. —oojfc\r Yw'oéuc"f
3 ‘{‘{S\)\\' S amo'\'e\{\(‘ vec)&o\f

{

C - AR s (Ma ni"dAe) |
\'\/\\g } (a) |

T com'aov\ev\'l(“ o B f

dA. |

0< (.Q<7,"

(b)

" (a) A sin @ is the
component of A perpendicular
to B. (b) AB sin ¢ is the area
of the parallelogram.




4-11
®

3{%9\\' \iwv\l _T_\’_o \e

,—?
I - Diveckion o T is L s F\M\Q Loewne d

Dk By
o

amd

XD = “—gx?

—

|
|

Qjo.wé —‘P? Q‘L-Q‘\Y\Q a \OW\Q | % RHR
=
C s aAOV\a nox wacl 'Hﬂ?\CS P(cme

‘!I.Q V(C}oVﬁ aN' e FQ‘(‘@MQ\Z

— = S
Axh = AR sm o

T 0 |
i ( Q\m&s—{xow\ucf s a usebul

‘ test £0Y VQCJ(?OVS il exe ‘)aV'q,u-e(




k- By Bx) R
i Reso\t Followoin m\)\*ir\[cc«){‘éov]

ﬁ/',a\\: ‘%X,/&\ = %
X i :—ﬁ\x'&: /1\‘\
X/E :—ﬁx{k\: A
—>‘%_ A A
AxB = (Aa% *—'A\H?
AN
A

AR =
Ax
R x

4-18

R((’Q\‘}-va\(ltql COO‘(J\'V\J'e S 5‘\<W\
[b&in'\"‘l'ov\] \&

R < (B2 48,7 8, F)
= (BB - A8 T + (8- A8

o)

|

}evmn —‘o«l/+tvm CM/\‘L elim(nd‘iow
LOS:' ma\\mk '\/C(/V\/;S‘Q(V\l +<vm3

L

/! -"'\J‘QV\.\‘.S‘R 1

d- soevive ‘.



|
|
|

MCVW\'\ V\C(.V\}QS 4-19
!
al) Ovdev -2
Guy qi\\z a’t"’;' qak\
b, ba
e: (3 =2 |- 3E)-4(2) = a3
e s
b) Ovdev -3
|
' ®», QG Q3 .
t by b, l°3 = Qu, ba. k5 - g lDl 133 +94, lez
,‘ c, S G Ca G ¢, G C, Ca
fExqu,‘t-’
RS
e 3 2=z >33 —;\45 +E0) 4+ 3
£ B N TR 3 | -2 ] | -2

e

I

Wcdions  of Re _Svoss -
éiav\t\okk\f womantom RN / and
i

— —_ >

L= \PXF

= 330 -] -aJ40- @E)] + (O[40)-(2)6)]
= =54 -20 -4
7108

-

|\ \ncﬂac‘t
T

PV‘OCL’C* w
)“'“’}‘5 ,

rx F

—>

~

O

—
-




EXCLW\\‘O\Q - Cross Deodo o

‘ 4-20
W 3T 1R
o= A
R
T-"xB: D 5 R
+3 +$ -
‘ +1 -1 0
= A1 - @] -%[5(0)4;3(4)]
+ R3¢ - 0]
= -D-%- 0k
TN = (2 -3 0R)- 37 +L6 -®)= 3-7+10=0
T (- 5-18%)- (- 3) = e =o
—z o L 4o botk cwnii
C= AR sw O [W\QC(N{'I'UQLCSJ
swb = C A(-l)a+—(~l)l4 10y - N 102
P e d fra | A
= |102
8%



_Yv
£
5

Ct

1

= qa — Q\QL)COOG + L}

law of Coswnes




1
i
!

iKinemoJ"{CS in_TRree Dimensions 5-|

|- exjrmsiow of oLV c‘esc\(\rajﬂoﬂ oe - J‘cmensiond moﬁ'om
, - S—d(mcv\g}omj mo’\‘ioy\ 1S baS('ca/u 3 -one C/[anS:'onc/
moJﬁoV\s occordr\% simO{‘l‘cw\ 9008(% .

A\

Yt

b

?(x\&%, 1)

"

?qv\‘\' e Tm%cc*mx

b8

RN

X (‘ﬂ = ‘w\s‘\“cqu\‘aN\eous ra()&i**iow \je&o\( of +a-e ’oqr'!*(cle,

wh= () D & \8({'\%\ vz R




vevaqe ueloo&\"}
‘ 0

h\k f_:{
Cov\s tlt\( <@ q\l“\‘cc(e in o (ane
: : $ o Yo Q. "
i e ™oV i A vovn
P /:TA'?{ Posikion veetor & P "?
l x The cacmie N r;os“:ow vecjov
v 6 A0
;’ AC = A N
Ei AY AX L A A\a 8
éikd’ A'lf EQ +ﬁ{ ‘hme i;_\’revvd ﬁov ‘fﬁ( \mo‘(‘io;« @vowx
.D o Q. TRe aL VAU Qe ve loci «P of {Re Pax’h‘c(r (S
;H’\w d eﬁi he tl as '&( \/cc}ov ua.m/[’(tz -ezucu( {*n
L&.. Chirkcemc«'{' vl'n/(rla( 67 Ke ‘/‘t'Mf m{‘{\/\/ﬂ/{ :
> >
V= AY - ax7? v 7+af [3-2]
At A't At at

- diveckion  of vedor AV
*W\aim’{\x\e AV /At

Vo

218

{

- &
At
- N
LU



i
N
i
i

;'_Tﬁ{’qvc(‘cw\eoos velodj“q 5 J, at +f\€

5-3
Po'wd“ [

‘{Attché AN YY\QIW{fUE\? Q'V\cl cjf‘(cc,{‘ion as 'f‘e{ ll'mi‘{’

a e a loccd UAQ oint Q

appro bed b Pe ouyer velo o p

s buhon 1o é‘ t

¢ closer ond  <fosey 4+ P (as At—>0),
:/\‘t Ay |
| P

iV 4

X

'— ct\\(*e_ck{\')k 0@ x—)? 'S + ‘H cLJtR c>1‘3 oxjh‘c(c ch P.
! B} K"CE f

- e7ocJ\ +0 +iwm relie of ceéwxae‘oo{l loos(‘h'oy\ vCJ‘O‘(‘-
1

1

5<L€scv£\9€5 mo{\‘ow cd' J th\'co(qr o’lv\Jr om(l .;v“f('cu{(u/
P P i
i {V\S\"MJ" OQ "'LM(

’-(f}: _Ci [IA+}8+%?)
dt
=51_1<Q+<_4_\}%\+§(j~1\ since @;O,d&
Jdt St t dt
'\—;7= '\S;(//L,\ +

lMa%“;«{-\)AQ of IZFI: 4 A ,71 ;-; [rect. coovd. ]
| a-3]

fan & = '\)—'y/’U’x

OV\QVV%) oY

w\a}v\,i‘uﬂe aml Jc’ndﬂ'ow




S?_etc‘ 5-4

i

[speull‘ Vo= <:J\- \‘ +\)' +\T

*Lv\$¥aﬂ\7kam-wd% 5P¢t4 'S (’(UJ(’ oe ve{od(n; \er‘ov.
-udOuk\k Ras i\\rccﬂtom avA YY\C(}/AF"\AJQ

»a\wra%e 5‘;>eel = distkmce dvavelled
+ime




| Accelc\(ooL‘ow 5-5

¥ TK{ avevay e Q\M‘l ’tr\S'(“a.Kfow\-eOUS < CCn’f Yq)(ﬁ'()ms N
- éimtvxs(o ns ave sxtmaiu{*(‘ Coquvc( (}‘e“tv‘ qj{i %J:‘ons
w.

;IO‘P ov\Q-d\'w\-evxsion«/{ moTi0

i -
1 ./V;
-\7 cw\A VZ ave UQIOCZ{‘(CS fov N

R

if"“*‘d‘ MOVIWG  In A CV\Ncc\ 4 \
i(‘mﬂi & Pawnd 8. o F =

;‘t—d\'{:Ccvcv{(’ W\ﬂuxv»{‘l‘oi-es !
‘ - é(mevcv& QL'V‘CQJ\*(ON

' -2
i — AV
] =_ 2 2 &
| Av = U -V
H
1 ’U-’l«

-

Te\e avyadq € che,\e\(d‘COV\ ) aQ 5 of- '*Q( r:q,\"\*{cl( as it moves
élgvovw DO b Qs defined as the vectovr clanm e
uV\ ve IOCZ“"& . A? ) Qli\] (('L{ QJ Ac& ‘fEQ ’l‘('ﬂ\€ if\'l\f V\lﬂv( +

‘I; —> — : >

d = AV - B- Vo V) - V)
at At At

- B Ty A R A% R

at At at

= ax T+ ?\.K% + at/’a
‘ o 75 O iC \lt\od* C&Mxex JL'Ylebm loc"‘wfgy\ Pw&—Q
ov & \le\ocih} cQwﬁes in ma?n\'lru de.




56
e {ns{'wxi’mwous accclf\m)(:.'on ,_2 , at ,o(rw\i' P
ilis CIQ‘CW\QQI A ma%&:i“‘-udt qvul vl\'\rcc/{*(on Qs ‘f’e{ ll‘mf"/
Eﬁqﬂomaooul L\k —f{f QNMX C(CCL{CY"&\/I\{QV\ uoK-er\ ,oo,‘nf
i& aﬁomaoQgs f;oh\(” quxcl AV and at Eo‘(‘e\ qpf)rocuzz‘

!Eso.m N

~
|
R P L. Yol
| st>o0 At d 2 7
P &
S C VPV Q.k%?-\» a, k ,
/
Qe = é__\_@ = A_z_’(
dt Jdt*
G = dy =
W cﬁc*
0, = . d%
dt Jt7

-k \)Al ‘}'0 "‘\'W\t V‘u*c o‘P Caamat OQ VCIOCC"'

_ 730 (£ velocity o €s 1Ih ma%m'*l'oxle oy J\'vedhov
1 IF does wet Ra\f{ sawme divection as \}eIOchL vcc){‘ov.
- A’CC@\'QVCCR‘EOV\ \)eci‘m\{ lies  ow cowncave <ide 0{3 covavi r«f'e

I
&
H

{
i -

|
f_i-avev«tkﬁ Qcce((v { ON \regtvs "'0 -p\‘v\'\{ 'l'imt ,'n'({vw\/

ameovs (o

‘ duvin U\\a(( e ve [Oc'\‘k N <S.
:‘ iV\*aw& 6% Qccw(crcd(‘ ‘.3 isQ:ﬂ{ v‘df O'Q C ¢ o‘#
| Uelbc&\}f oS Qa SFeCLQCc f;oiva a+ « Sftc(@(c {*Cmt.



The acceleration a is resolved
into its components a, and a,.

qumlf

éa Re Coov&'\v\axeé, of a Pa*r*kle moviv\;
iV\ H{t X —-IO'GV\P ave ‘Vewn k

’ } L (2(

3
w= | + A'('::\ éo--%
= at+ 3 ()
§ .
‘F\V\A +R( YJ(“\'CJC') P05f+"0'\’, Ve/OCi{“Y 20 +
éqv\c\ qccer:w\fiovx cd‘ “'\'me t=§ls. 1
| 2 4a ’
4 A
'LQ-O
+ b




-
.‘os’ { D\ ‘ }L‘k a ? 5-—3
: x> I+ a(a)r = 9w
N 3 _
1 4= 2(a)+ 1 () [am ol ,%r”f,
| " 60.3
¥ = 924} |z
its\‘wv\cc E\mm D\ G LW ® R
= 13 * Y =S - {121® = 15m A '\53%-' B N
0= Jr“‘g-*m‘ 1= 53.0° £ 5 x
i x 9
'\k!ocd}l
Uk - 4t el U= dy = 24 3t (mls)
‘ dt Jdt
iM £33 Vel = & m'S» '\1:6(1) > (4 m[s
‘ V@) - 8% 4147%
: = el Qv +\Y°~ s wt o kmls
9‘\)’ = , _‘\B - -IAIV\ ‘ = 603
§ Uy 8
lAcce('c\{‘t\*'l()V\
‘ 2 3 T
= dw | é.gll: 4 (mis”) Q(}= C_’_\ﬂ;.grj -6t (m/s)
d{’ df C“" +




ACCelera‘\’iOMf Q cmé Qy 5-9

;"'vas‘\'ﬂ)c)n've “‘0 rLYoresevU(" fee qc‘(_‘elevc]{‘ioru D‘Q %)
Fa\("\’(de MOVCV\:% Q‘&,OV\X:OL CUV‘\Iec( {h«fe in llc‘mms O‘P‘

"\f‘C*QV\c&tL\a‘( SOV Ov\QV\f\‘
O1

- “\')W\CL,\\ +b rFaC\“Q/ '
~ asS30C {a eé w vk C‘Q«LY\B{ n dived{‘iow ot ?
OJ” - ‘(‘aue‘ to r@dﬁ

-qssoda}eé W cP\a/\f\c&{ n mqgnijrm’e of "v—?

oY ?qraﬂcf 4o & CQW&Q in '\—? q\un‘m}f a swall cuwnoonf
of +ime At is a vedl‘ov AV xuh‘a sSame Ql(rcc\Liov\ as
= CLV\AA Same le‘\rec o as 5: Veloc: ’-\l'_i1 af‘f*e
S 2 A . . pog
end of A{:) IS Va=V, + A&F  sawme divéchion as \
!
bot somewlhdd Teu}tcr wm ma vu'erJe. |
V‘PH\ACCU\C\V to ¥ ¢ In Time iV\"’f\'Ua/{ at tle ¢ ¢
—~= = — .
&y i L o ;;: —'\}—}9_=’\5;+A? fut ’\V,‘cwul ’_\E Q[\‘P‘L{Y
wdivedtion . As A'(‘-“?’O, A & L o vﬂi: awnd. ’—\Fv i
’\?—?a\(\t\ '—\)j,L Rave =sawme vha%n{'k)wle.

2

/__Tangent

Normal
\Qt P

(a) (b) (c)

v at P . A? v \:\v
~N

a




5-9A




Metiow - Covxs\‘cmj? Acc\e[cv‘co{‘ 10N 5=lo

We Rad o Re average accelevetion
:6_3:: A—\Iz’
at
14" 'mi'\\a( ue\ocllra (S {};Zl +€CV\ “’ae \M‘OCH‘} q@"‘{\(’
+Hwme t i3S
‘F(N Cons'hwd qcce!e\rciiovu.
7()& X,ﬁé(qv\é z COW\FOV\U\fs aye

U = Vop + Ay
'\Yuk: Vo -&-Q‘t{ @
T o= Vep ¥aAgt

\Asiw& cu‘a\svmnfs as N “Q\e ont—dlmev\sim«qﬁ C axal
‘W\l Fosi‘lﬁbv\ Ve:*o\( becomes 2
-.; .

Iw QGW\(DOV\QV& S
x(®) = x,+v, t + 'liq"é
" P
Lk(Jc\ Yot \Ymk{ +~fiq\3% @

_ 2
20)= 2+t &-{iq%‘t



Pt e

5-11
In valtons @ Gu\tl @ “‘KC VaYiovs var\‘oo“@-\i?
GLOHM ‘{woceei inde emlevd' o eact o tRexz
Time is common Sl o all mog’ions.
X- w\oci\ﬂ& aWc&ch b x-accc{e\(‘cdl‘(ow
‘)(-Pdsijﬁom «@tec}ed ’o? mikd 1~v(|oc{{'~6 and x-qccc(ev 104




