PuNSICS

2.01" rorces pnd MOTON

SPEED, VELOCITY, ACCELERATION

*  AverOge speed: Total distante
4otal kime tawren

velotiy  may  thange hougn
e sped  Yemains onstont
if Ene alirecron only cnanges.

('tpeed = statar quantity)

Buk if speed enanges VENaNGes ¢

* Veotky e
(D Averagqe vowoduy: Yote of ehGnge of displaument.
V= Ax 1otal displacmont &'/'A\I A Veleity chonges
At ipotaL timne P \ 1/ . aceeminstant-
N /

(\l ' yecttor quantity )

(1) _instaneous \le\od\:\i : \:e\oc\,\“ of & Pody at o g‘wen instont OF Bime.

7 digplotement : Snoriest distante ‘berwesn 2 po\m\'s I mw_o—\ogo\._ms\:anuH :
~(Nvetor  Quanyivy). P Boyn iy T R S RS
-eq- 1SO0m qdqut nNnoxth / b‘%&&gml,,,, . ,\ : Af,z;-_,',,;-..,i e
_eq- \Som Ivuo.ditothon x-Sl (e | S

Tne FinQl_position) lotarion. i >
®  DiskaN( : \enG¥n of PALH  4Avaveuneo bg bochj csm el N et & Shagys
( staraY  qQuankay) o T8 aSNONe e Netl/l Nadoie sl
eq. VW®OWM .. o 0 e
B g e 3 . = NIhOMeRNes L e/ v o0
. ActQ\thon . M0%e OF hONGO ofvolodiy. St
(i) Averoge Greo\droKion= chONQe Wn wveoddy -
AN 0RO e e e e

O..2- DA T A ( Ax ) az \y=U e £ .
At At t !

il s
FORMULAE , ST R e S N vo\ouug_w Ane body ehonges oy
S o e S et G OISR RN UROTENG

V= U+ 0\:,‘ (_os Q= \- u) for constant Q. i ;
. 4=0S% @ N

‘S or x = Ut t_\__c:‘\:’,- ) e
] % ek EE e T Ey (/D _,—\omls LSV i

v - \Al X 20% T8\ epgiid B 5 g S Yy
, = 2 IR e ,,,:L?,;s,,p_ NS O Mg T ST
\ ey . SLona HE By IS B R A B

i u=0, s:.%__atl onad V:=Qt . . ,
At = fimeinderyal




~ Vettor and Sta QY

VQLYOY quantihes : PIYSILG quanit-
125 With mMagniiude and o
diveHonN. =3 = —

Stalar: quantities: physical

Quantikes with onuy magniude.
™M, t.

distanw: gummation of O

INdividual - displawnm ens b +wn

1 DOINS. |

speed: mMaGNituce OF Velouly -

Accelergtion

Pogitiye acceleration:
(1) QCR\RYOEION 1N wWnith +ne
VRIOUry increases

(1) GeeeleYGhon in e \xe\ou\r\ys
AiretHon

Negahve acwwerotion:

(1) acceleratsion in wONIKN e
VRIOUHy decreases.

(1) acelevation in +ne O PPasiie
divetrion o the VRoa by .




2.02

7 MOT\ON C]RHPHS (UNIFORM MoﬁON)

: Query S¥raignt Lne tanoe expressed oS @ lintar equatkion. | &
Y=mMX % C ad PRt PR s
™M = S\OPQ and C = ¥\ '\ﬂ\QTu.vt 3 : e | e

s v Y = e e ""."
s AU o .y el el -
Ax r—

A3 =X, % L_ TR I P o e e e
=%

T0 tawunate ik ygRe ANY 2 poinyg(on a RN conSEQNE S0pe=0"07 T LI
Sroignt ik ) and sene Yy -1y, T Ot =Xy _ xis conckont 8ope=00 .

% x X 3¢ LA

\!Q\O(_HKJL-\'\mQ Qroph . e e g g el ki
SLOPE  —Y QCoI0TANON . : ~ o (NS S S
AREA ONDER (RAPH / LINE —> displaument  (Vxt)

Agooration fime qyaen -~ - o =

SLOPE -5 X Cnoining) Bl v e
AREA UNDER (rAPH - Avoodey . — (Oxt). T

— Mn&ag,x,,—m,,,a Sasty ose
Displaument Eme Qyaph

SLOPE 9 NelodWMy— = = = = o Qo= t\ofe . coanat o0 <0 e

DISTANLE - TiMme gyqph Al
SLOPE 3 speed, e e

X
R

, ST s R =S = 1711’1#,;,, —,Ll ',',t)
Speed Hme graph FECER oS e ed |

SIOPE = Quuerakion _— 2l —— =

el o 5
AREA UNDER (RAPH - distance.. o & B e O R s e e B
¥4 A x x X —

wd . hem /2 hy _7‘51 e : SN T
£ ~_*AO0no B are displaument yeorors 2RrRmIN |

\rep A  sffomx Y (XYy) , Fomutz (Y2) |
B A R - 3 ) o =
AL P D - Overoldisp = b & Bl P B Pl “(sotutanty)

s S ovodwy ] =&1_. BMiny = QA RMnE & Cogfas e o
5

o SEey - ED Berent chemanGE e

* Avg-ve\gdhi;‘g;sg" s __Nowouw=—> BB—Q,R‘“]“T = rminr / BT s - i
=2 . :

Tora\ ¥imne

distany. NO PYinoqoMas
for tne £ime.

miny

TOTAL Hime ‘/1-\ Va



B,

Sowing \Drob\emsf EHERRNEE T e T R
4 A R EEER R Pl b b n el (e il ey
B 5 = | ’ ‘ R ERE L SO
| [ ] i f | | |
@ \c kne bOd\j \SA\: X = 0 onp_o.r, L’MML&J@*}J\ &.o Dngin? f=il rl { I ; ——
1 B TR, - e | Pl S I s R R ‘ { I | J_,L__l__
= = 1
FiNd OUE tonen U\LQ\SDXQU!mQ(\t,H\s muum‘&uL fffff J BEEEE . | | ,’ |
‘ ‘ J | | ‘ " I | |
BRSPS R V0% =0 [ Sy e |8 [ ,.,._‘. | 1 | | 52 | | | | f | | ]
o 4 — i T = T
‘ L EEESB
i | e |
» } focedl ‘ |
| | lang Bedy is Moy mmmgm‘-_m}s_xxf_‘y
MRS . Thy d;smammonh ak %o i nogaine~ ﬁ
=6 f [ (Houwards itls ofigis) [
30*?1 0dy mmf% m.&m,%l - ondiis oate L
| -\E-h n ’l!;‘{\ If\ VAN e OxsﬁLorL‘b *éeaﬂ\n.k
am POsinye Side=1am rmdnq%vwo
S = - lam solt (a
This s wonon e boduy \ O.LO_m, d:L;LL_*J.\Lh )]
nicn S 1S nri(}l\ TY\'\‘Q\S \—~ Rsc
&
1
! |
o b\ v Mo bltadh | | | ||
O I " = |
i e )
| @Jno_mwmn‘u’ ana tne  displawment |
W e 3 EE i
| | | [ | |
‘ | | | | I
| [
| “ | ? \ ‘ Displamnent = o - b D lo=ih +0 M
‘ ’ i ! | pistance = p+4p
SSEBRE. = 0= ) w BxW E 1 | B [\blalbl=(32m
[ | | | [ 2
B | B : Y Qx4 =16
| | = 1\ ¥ hd =)
ES LN
[ [ 4 | R
1y A
" |
@1 1 13 4% 54 4 9wl v 123 W gAe £
; | = neQaxve ang positive | velout \Qgi
b ! ' ino d\'QF\CjE; 4 1S _traveuwing i
|
= | negoriv Aoty = Yeversed aireckion (1eer
B ‘ POS i Hiue 1= foanerd difedHon(x
= in Some aSi4R v AS & \ote
(%)
kA y A0 L
( /;//;/I;; In 0G0NYe guadyonk et — ? sign
. / i /{Il':,‘s ©QsN': Mean . Guiiterdl e ve nilck
I //:’!'{/ : Z10M]s mMOONS | 10m IS in_ Hne velerse
: /. l/fé; ! Y awrednon / opposi IV
i ¥\ k10 m
: 2= 20 M
| % 3 ZDm




Cases .

CASE L;) tonsStont \;Q\Odt\j 0 ¢dtolant fime ANORING 0NY
ONA\L M . X 0S (ex Dt
> X 2 A0 Inifie nstant V- & -
ace =0 So no thongeinV
/
3
ik o b
CASE (i) INCTeASiNG  velouty ; LONStaNE  Gcceierakion
Vv ™ b5 & [ QL
/ ( potavo\a )
-
t +t £
CRSE ({11) Decreosing Veodiy , constant geulration =
vV W x P
\\
=
N (poraoio)
S
= + L
CASE(iv) Verou™=0.
=
( scationory
: e oo etk )
e
X x X X X
v ak
L’t 7 Lt s Q_:\l;\k:) N=HOX E e W =08
disp= I xbxh : bzt n=V=0L. ,.:@.,_\_Qtz
e 2
x =lxtxakt = \ ae? w=0 \ WD
2 2

aisp= Vx E, ond inthal

vewodty (V) = U.




* Direction of gecelerabion= Some directon
as thu net {orQ.

« 0 = downwards NeYe as Hne rut forus
MQ = weight which atth dowNwWords

(™G = ™ is scalar, 9 is V)

‘( Balanud Forws : Foet =0 - 0\1'0)

20 ™) |8 +(-1o™M 1)
» ) t 2 &=
0=F =-MG =.q.-10mISE  =z0mis

m no

taking aownward velo iy as —ve.




MORE ABOUT \ECTORS

= Heao

* Repyesantgiion of G \vetior QUONHity - )Y

-Tai\
TO 0G4 2 vettors YOU NOVe 10 Rnowy g

difukion ond mMognituds.

MR UOY X Nedor = NQtor
Medior ¥ scquay - Netror

\F we muyw; .
Fwe U\H?H G NUMLRY by 0 POSIHYR No. +ie AINALHON OF 4t HLBUIKNG  VRUOY YemOInn +e some.
Muwpy o vettor Oy G Negarive nuMber i giretHon is yeuersed. ;

Aaddihon of 2 VQuiorg

R NQUOY con be shirtea RoaNely Yo iiselk. (Weoping JeNgtn ULEREDCES LR diveriop DRCIORGEc)

: -
Triange law: swirt vewor (B ) pgrguer 4o iserr so its Aail jowms A’S head.
down Ane xqmmrimg ends : YesultGnt yector (T\’ *‘E) sttt shaon)

/\ //h' > Jown 4vu HQQ ici) 0RO heodAne weeheoad.
E’ = 7@ — | ]
/ ’ B
“ 3 =5 < e R ;
—
X = pyINOGoIas
+neorem,
\
= ': :
2R TS

-2A

fuw digarams.

* b SANNG develoPes G NSION WNIN O ¢PYU qas onit . Tension in Ofe SNING S UNGive +o Hu SKing . | 5

TAUL xeNSioN YNUSH 0C equal everyuineie on +t SING. oE
F\ Fy Fi=F2 .
PN ;
/ \ whnen aceoleyatrionz O y NO QX\O“%Q of Ui foyrn MNOMON Mg =5
‘_——W S0 Fror =0 oNA F1=F,y (F,2F320). (5\4F, =0 (aoRe onu of 4 foras
oA =\e clud to oD difection
‘/’%4“*//// 4nis tase )

Suromnaicol Figureas Urings' \angwns ove equoly SOme neight .

\'. /'/
T ’Y\ /“{ T
e

i




PO A 7o | I B0 O
LWNen You PUN tha Strings. wuitin BN.-equalLFoxe _4ny DAl movw‘, |
_ diagoenauy 0@ quadtilateral is FYMeE SOMUNIAL. =1l

—

Ey2 ksl SIS o BN e i 0 5 S R B R T | |

s
B S B S e e

FAE e RS-

S WSS B s | i ’

| |
| ‘ | | e ._ﬁ-_L__..-._._w_—a"-_H

A o T | T =1 Tt | | | | |

e | Sl
32 | =t

EalsEs = 171 1 I I | |
o= =1 S S S TR S e I S I L L R e e oy e = | |
| A
e e e T R i T T N E I
= 77‘- e [ e e ) | ‘ | B | -——J
ERaEREARE S T
F;\'&QS\I\\O“’{ "0“.1 j, rbe | B B B _7\7/3[ 7_47 SN 2

[ |

S rengrng Of \RUor - | mqmum o 1y qmyicm&.# r_.f_4_H__r_~__,__4r_,

‘ l ! ‘ ‘ ! | | | f | | | | |

[ I VAl T —‘F—“_7—9\ T‘”‘ ; :
L Parole \ogvoqjm_obmmnammn j— =ik Fa _—_H--*L—J

! > \ | | |
7_7__\‘7_//_}‘)‘:] s | | B | i I ‘ -  E i 1 ‘ ‘,
7/ | | { | | | { | i | |
Z 4 = e 1 | I} | | ) e B = | { L L .—r,iva[
//\ | | ] | | |
B BEETEEEEES T TR L
5 2 [ [ ‘ [ [ S
b | il el aalec [ b sl it | =l A -
B PR g il s Ve e
{=dl =2 1 Belrles e
el e B A e = o o e
E= = ‘ 1 | { s
] | ! 5 T ] T i
| i | e
e =7 T — ] I = %8
| Diagnol = < Thadl s IR |-Judy -aJd w | | il |
! | Eeet ' | [ i : ; I |
] | | | | | | ! — i ! : - B
= ) ] [ : = r [ [ ¥
2 B Gy et 23 FezaN+(=anN)=0 B et ic o
Fr | <O ; ' E an | ( -;nk <1> one ok 4he |
t 4 i I i
| ) () % Fr=2aNn+t an =N ( *O“QS\SGW\“Q “ | )
‘ | ks 2n Q +ho o\?pos\‘\t ¢‘“9‘°“
\4J 2N & { I | \ l | [ | : '
\Soma p‘T\ﬁ\: oF OTINN
The 3 Tesutes oe voctor Gaditions. (2431 0ve ()0 (il) N i) ada ™ <ayady
- \l
= N
A - 75
~ <™, N
e
/r/ 7
| e E | ::1."’— e i
-~ ~ ey NP =
/‘O’IQ'; ’/
) / X7 ,/I
e
/ /, (‘) (‘\L
Fy i L4
v
3 o>/
[58)
(o )
(B 1SS ;‘;k 3r
= Ny 6 + On s
TOA+D =0 (. % DiEes
Same m .'N
ZF:_:O F:“‘F’i Fa ... ¥Fn= S "’ 5",3 = o e —
(L= aoy 00.0F Foxr) L , AT il 131 ep2 =181z s
L -~ 3 Ph
§




205

! ‘ |
‘ EER B
U | ek ] ;H el Sk Lol |
farapolas. | : O O 1 1 7 T B e
ey axiioxAC ) o |l &l A5 | | i ; (B 1)
| | |
| | | | ! | |
e I W BV e A b |
— S Sl NN U B 1 ot T f J | | d |
ol e b de Tl e do Ko ol il vl 6l BRI 7 P
[ (] | | \ ‘ [ i
S }\ — 77.V‘,F—— R e S— _L~ — ! r ’ ! i —_‘f
| = s 3ok o <] SRl 7 |54 NP =lut +ladx ] b o |
T T - : ' e | i WP =lodx | b= | B
| ! | | i | |
B8 (508 A0 NG5 2 i L Lleey 1 | vl=dadx V= 2% Ll ||
e it //I ¥ ! | ] } 1 ;4-\
N O I e e £ ol : Tl ‘
- 2 5 / ’ -u{c_hod’m '\ohsm’m!as) l
| TR | ] |
= P [ Gt e =15 /| | $= ak? ous{ma e
! [T o1 I R (00 = | | E x 2« tio_ipg eQSe1S
D\sp\omn\:LS) is QQT olic. umh ‘ ; ™ FOTM | (¢e 010y OL{ON )8 Catuacto Y g‘h o |
@SPAck ko Kime fon uNiFoYM ol || lxne Qraph |is lo_parasola rraulG_and i$ not
Oked motion. " Je | | j ondo sd, e eQquat-
R (23 I ‘l = ons snow nat &
|
(# wurve is o ;on'unm:\mg& _inKinity STOGY, Soignt tine_segmens yrapn i/ o poravale
_(toungents) indined ot Somn cmdm\ ‘ } £ = ]
10 . |
__Slopes - |
(1) \NSTANTANEOUS || , = spedkc p e,
L The SI0peof a  wuarve sjoundm.n_spgu C point by ar win tangent Qkt a/spedfic instant
_Qinngwmgnmmmmm%& ‘warve QE khak/ given point of +ime. eq oL RS, )
|- e
p i
= i
? | ! No 45 -
= [ j;g_num%e& L Boph ot on
T | ‘ nstonk (6 ¢ ) qive/tnd intdaniapools
| : | \Io\lu af Lagsyl
Sl ‘ { —t = //' l,
___§ |5 ‘ ,/// ‘1—\: epGadoun-ti= |
il J‘ ! /] nStaneous 4 ecorarion)
7
— = = 77
/ J
| x 94 9 3 N 1)
V11 T
fne siope of dne. &mgmr_q%q;;,x?&m $10pe Of ko curve Qi kndt poine
|
e e 5
I Y, =
e (X)) X)= ot g tbnoent &
&= /;/ /’ i
R
B
[ g ‘ i
(\D“p»ERkuE o ]‘
Lmow et Sm{_m‘\t {1 2 S| iy B! x x
| .
A &antﬁ\in}\mxgm xm u‘\og NI R Q o pein ;
\ 3 1 =i ._fl_44 l l ! 1 L
Svope ot ;.mmnup 2t gmp nJm‘msz{m;L instants QN / B ~J
| +ho | QinO%tvﬂDuM~mmﬂmm,_ﬂJ nis. o i ZiBE oo
, | dp 4 i I | Sr—padoaty | S give\putly
! 3 1 ]L | | | 4‘/ L [
1N O B P e E
I R




CQseq

Cose (L)

dist = x

becrensing speed

\‘\ INCEeasinNg speed &y - = t
\ 'HVJ\’?CS'-I\(} fY‘ogn;ludP of -)
> NeouHy - However Hns o= LVI_V‘
7 NEIDUM S o] o T RsaING __’__’_.
: ;{j’[\d”;:;u\gnbatkdfo Qv \\'\;:a ( tl = t1 )
- DOCTEASING »4(;\0(,\‘,\\,\) 05 e\ \\»q 9
—\_)t Q(tl’tl) =NV,
cage (L) \nereasing  accelerasion "
v Soileies e B e\OX
3 L) : c\0pe ySoV havd'y
vV o~ 0 |— ” ’/ \/ S C\ﬁongav: (;—‘5’-1)
/D —"t o
/ So a s \ess
) .5-1_// =
K 8 >
A e i
/ CEes st ‘L) Lk edeqD SlODHQ SoOwv
/ Vo i D NG oS S'Q“"Hlom“j
/ | (1b-5=65) %00
/ 5 (¢ NLTeases
)BT £ 4

CaSe (111) INCFROSING HSPIAUMENt  with TRAUUNG veloUty

ono Ahen ne awosNQ.aiSp\uquM decreases ——¢
. 2% < 3 : Naa00 00D \niQasing spead,
v QS VRIoLAY INCIeGSes i ¥ Opposite gitedtion. T revtonsiani
(en s ~ consiont occ inuensing ot
€Q-< NTOWING Up & bau
RQ < G PeRAUWM : g \etodmj
1S Mox Qt ™MNean Position . Tns
X SigNiHes ih amplitudy ; wnidh
= INCreases on +ne veloUty duereases
o ? ,' x (o) At e exireme posi+ion.
posikon €27/
00 hes iha VOIOUAY 16 —ve, lout BAONL LL' oM (4 Thu e simply
meons n *UJ f)VD'JSiU Qs thon o 4 e §ign can De yemoved
ONG We Qed GRINLICUR INVRI0UNY Kot 4 to Li- /s
X g L —— % x x x x x x x —
Y
S S AP 1\
s
//J
7~ 1
u e
A uh] l.\.[
’b 't )x
v= U 40t S=Ut Aok vz = U + Q0%

2



bring apout G chong ‘.r;“sy_du
(state o vest) morion) or snapes

1 O e = 313Q. \tS presenca is felt wnen it
FORCES lN %HLANCE NAs an iNWrocHon with yawer.
NQWEONS ISt 1aw of pnotion: law of ineriia. (in o sitaigheine)

& LOdY LONHAYLS O e in iis state of YRSt or uniform Motion , UNIRSS GN eX1eTNG
fovee is appried on it/ atieo UPON by an eIeTNGL ;VNVOIONWY OV -

Fagtors: () \!Q\OC\\'\:\ (uniForm. motionn G s«migh\—. \ine ) femaing constant .
L'\‘)VQ\OO*ﬂ L‘\Q“%QS on\y if }:F =0, nev € (summotion oeF F-0

\Net +aQ

Resistance of aGny OWIRLE O tne qpplicakion oF fort® wiithn “¥eSpetk o irs dnange in
S0k oFMoMoN [ yest. In o prnysicol objetk, MASS is ENe inerkia oF any Objett.
Force

* A Pnusital/ NON- PNYSILAL InreIAtHioNn +NOYF CNONGES /4ries 4o Chonge +ne siawe of yest
/TOOEION _in a shoight LiNe and/or &Nt snNOpPe of &N object.

L ﬂbwg DOOINS O rOve. F__>)\ S ehonqes enape . o . RS St s B SO S

*  ASSUMPHON: NO  JisSiparion (10SS) of enerqy. : =7 N~ N —
LANRN. eNeTQY Franstorms
3 from 4 gpexm o anovner, -
it ¥ends to \0SQ Somme enerqgy

Any AN iMNpURS ¥ne Presence of Qn aceieration. SO, G -

Force OYINGS OVoUL @GN Guelerakion. AN = Forte invowed.
Taln--—liigat ) , e
et 2 , 2 o TS R s B
Qe is giretrly proportionale to the gmt-of F oo_g\im. e R
&  nesrforee = Mxa, L0 R
Foydes in valance

wNON 4Ne Yesultank forw = 0. EGqumeit st SRR {11 3T E L ool CRERIES ol %
FOY(RS are in  0o\aNne when : SE P e I e 8 B U s
(1) eirnor 4ne \)OO\:‘ 1S ot rost Viler S S P L7 () notmol YeatHon fove .
(i) gneYe is O constant velouwny e PR R Y00, — O oNEYCE =
SUPPOTE= NOYMA! Yeuttion foree.  EG _ Fowws oting : SR, A
— eSS (1) Tension | SPYANG fomes e :
i
; ’ L g L\\) 7-7% FESL SN . S o SR o
=F A= o LN RS Ry i
3 M e \'_:’ Fongyne Ay i
| Nl ‘ =.J =
(§) Fricsion L S
FIZ LT IAT ST T T A R T S —_— - .
)

—{ Foreosin verdicol girecdion Ove bo\gnwd. N—-m%,,

Torces in_WWoriaopiol difrechion pYo no\onwo 3 =
‘ : B ST P *'jengi =
( F e = WOIT YosiSkONCE )

AR S




EFFECT OF AR RESISTANCE

Air Yesistant -~ Fo.o Net fore = Fop
Fair & velouyy / Speed.

Fair & suriau Qrea.

EQ: )Te Woment 0  Yoindrop is dropped from the clovd: \ =0

yfora owing = mq,
Fror @ CownuwOTAS , alcelration : downuiards. Far vl
4 : 1y N30y a-@=9 gy . 0Xk9g
Frep QNG G Qre +he Some magnirude. @ \ X : C’b \L
: ) 1. AW
2) RS $PEAG \NCIQASES SO 002S kne Al £aSiStance R BB,
V= present | Fraer € % .
== o)
3) e speed ypriner intreases (due to a) Ond i il i A
e QI YOSISEANCR incteQses. Fooe (L& oj,, o s A e s N el h)
| g =conshgn Yl 2 3 L
H) Tne forces areln VOWANCe, o =0, ,°"°“‘"“°‘."_mg@, Tl Loneus - LK
L : BNt e o m% 3 Yoy = Mg
I E=zmx0 ,if =0 (wnsiank Y), #men £2 0. ELESSe =

N = constont

; Germing) velou+y )
0. Ko2p8 reduiung os o= fpek N0 ¥y Keops AU O\NG ; ¢

peceverakion 1S zeto -2

=0

winen  someene -Jumvs o o p\OI\Q. et SDQQGT SO even. FO\‘T ouk InNerYe isine

possivility  tnat ane

aucewerayre. Even

e Speeg  cone e

pa'romu\q ‘e sutfou gYea is T

~oQun Fnevr  derminQl \)Q\o&\-\\iA ond  Yeawn Gnd land  on s Gyound smooHniy.
grapns
G :
Sope : 9.3m /8% \’Q‘OQ*% of & foning Ve\mj“ﬁ oF a&mung nody
body  withour Fqiy- — wikth Fair.
2 m% =g :Q-3mis? (ReOhes Terminol v )
t
vy
1[ - dQL(pasu\q ((a(:(';mtiv -
7 \ion \
y oL Lo\ f ‘ Yace \nmo\uﬁ 0¥ Eair
v : (—mk k‘\\'\o \‘
dQuouhnq ) Aot

Qil\_“ onon
- it A

>

t

It Aermingl velouty i$ re0eNed Ui (oud Ve o WV A ierpinal NQIOUAY Wou (o) with:dengaout

vorn ¥ Y, 0 os 1N

e  wuv isSinue-
onwNg.

terminal  \elouhy

S 4ailed o Yeudn.and kne person  conknues ko

controlles, buk N0 SUf{gE  OTe0 Con. when 4ns person gpens wis/ner

,50 Ene Glr yesistanw 15T nelping e sRydiver to
1 v




Fner gewreases as wng porhda qols
Q0WN. Ay a pO\Y'\\' frot =0 ,50 020 and

Nz (onstanktyy poYHLlL fFatly wim constant
V QS M\ drag fores baranwd e
LWALIGNY OF 4y Ol)0ct.

UNnikorm [ constant v = leiminal veloutry

= o)tk ™MOURD N Ufuic whien oHers
Somu YeSisianu 1D Moron. Werfe,it S

ONY YESistone.

o= POYGLNULL ODONS S0 v oXoRs

| = WO 1eYMING! Y sotoined,
as sugtauoveat Lty

_ e GRS < 173 -1}
T e supzY asopsavicRly
P
; e EAGAAQT = W SOV OTODS -
'\'2— e \5 AN OLU Quses, n getredse
=

L -

"'\9 “"9 ™mQ ™G

Frer=mG For. oG -Fo Frer:mg-Fpa Fnet =0
NG > Fo. MG YFo: ™Y=¥p3

5

weigni Mg ) bolontd <

° ASY €OSe  Fpgr = g -Fp MG~ 0= MG,
The Net £ 1§ moximury

¢ Lt €0 Se Fpet = MG -Fop, but by 00

QQuUEY 1 50 Frur 20+ a=0
N 2 ComSAoNE = oY Minat M.

N3y Vo YV YVo TR AL PRART
Vd‘b (Fp;drcxﬁ Fova )




201
FORCE, MASS, ACCELERATION conont £ oI £ (=) <1
Newkton's And law of Mmotion - F=mo, Tast =000 T Resutiont F & m\;-MM 7

d\tu\—\\g
( Tra Yesoltant force uu:m% on Q boaq \S propor\:ionu\ ko YOktR of U\C\T\QO. of pnoMaenium

of the obyzc\: TMAS tnange YaRes  plate N ihe  gliecrion of +ho . fesu\tant/qppnc.d&ota}

e acc\eraron oF an olpjeLr prodouddy | ner forw = (l)d\lgwg pwpop\\ong\ 1o Mmogmmdx OF thu netrforu, (i) some
P m\' difechion as e nex foiw i) m\msq\g pwpovhormb 0 tha o\o,ec,t'.s WAGSS .

Force to stop smining & to Mass ang velowly.
Force & yore oF (hONge of Momenium.

A} o > 5 T
FA AP > F:\Q(AP_ R=1. 5 el piE i e :
Ak bt e e e Al A
2o AP 5P - PL v -l = o (No-Ww ) = o F-onG
= i ,,bh, e A V,A‘_b,t,,, e o iEe Wi e el s

Ouitome of fOra @ changein (i)staw orvest (W)veloury
2.08  (nmovonor A gitedion)

FRICTION =" Sadeier =0~ == e

F = appiied fora e ey Sk i
= AnicHON SFo0 S I e e

SN o EE e SR B = e S o £, &Qnd&t\ui ot motion

A ricion OPPOSe S / 4ries EO OPPOSe  YQIOHVQ MOkion OHLALN 4Ne SUTFAWS (n contace.
(ONG QS in O girecion +nat does so € ),\\.—Js.n.squ;@z T AT Ta1 T\ Tat s MM i b Gt 5 16
T DOES NOT AUWAYS AT INTHE oPPOSITE piReEcnoN! E
F\'\Ur\on g afor@ whnitn s At the conktack of 2 SurFALES. \t ks Qquo\\\j ~on oovn
SUYFOLeS (duQ *o Otion x TeGekion). e N O e e s P
|FineYeis no moHon F=§ . whtmgou upp\q a foree but mtm(smmobommLob}qu
, noS O tendency L0 SMNONe DUt 0 OSYYE Ypgyoiiee =8 =l e S e S
N= 0 - z ST b Qs =
: ’ Salte i et o N e e e - o T
: [ - ZEE0 Box: ypichionindne DOCRWGTD didetkion. =X digeckon
2 &3k Qround : Frickion in R forwotd diMetion 4% di%ecton. 00000
-

RR\OAYE MNOECION —> WOy | -fxiLhon &= woy
Re\GHVQ YWOHON: ONe is fixed and Ene ovner (s ,,mmung,_,,,,,, .
\€ Frickion iS successtul @ no pokion ¢ falled Lnokion

Fx’_i’mon'\s o SQ\F-oo‘mﬁng for(e wnen tnore s A endenty ofF MOBON bukr NO Gehudl MoK N
Stan'c




BIRD'S ENE VIEW

2+ Frickion is indepengont of grea oF (ontatk. —

5 o Ly e Ener.=0
STATIC = Batoan Al
FR\“\DN\ | ANz &= 0900 by 40Die SuTtOW.
DY NAML |
C /7 x\iNETIC | PO
d 2N g 2 ¥erz0
. 3 3 . £ F
starc frickion: fritkon oing botween 2 _ .L.-u :
SUYFOLOS wNeN  +Nhete IS NO Ye\GXye YNotrion Erichon 1nC1008, ik 00{USES 148 NOIUL S04
berwesn 4hem  /opjetk 1S Qk yest. net foret =0
Frithon is T SO ¥ha olojetr (oesn't mowz.) N 8 | frer=@ Tru boor Sdomistol
s L,_.« KJ move 0% Anig point
E_‘,Ejir N=0 D {erR'S Yo'k ,uou canoppy 0 WAle lower &
— : - B JRrRS YOE w0l coN OO0
> S 625 S 10 ROCD 4R OOk in Movion (eq-3-3N) [

Duynamic friction: fritkon ating berweon 2 Surfaotey winen fhereis Q rewanve
MONON  BRHWLLLN NOM | cunlen+ne oDJRL: STOTAS to Move. ASo catled : Rinerc frichion

= E C -

T G O e ST B B

_§9 = dynamic ¢mickion
_ drvougrout 7 dve objed € slofonorg.

~ ) orontan. 6 boedy's ynotion a B (F)
is 10QUIYRd. when e body StOPS

~ NOVING e SLYFBeS IMIIOLR , 4 foru (Fa)

YQQLIred 40 YeMMOoue Hnis inleriOLR IS larger
|3 51 ) B AT,

*wnen ¥u F arops, £ yemoins tonstant.
* wnen a body isin mokion L= (onstant _og long a5 tne sUTFAW istnesame. P 1k
_ (ayromit fickon yemoins vaenengedy

© liMniAng Srickon : MoXIMum ysickional ypi . [i _su;mu;cont mﬁnimg,qpp\\j Iprovide § .
B L ¢ Wiy ;
WMiANG fitHony oynomic frickion  siavic & MO0 dgnomic F ok isnor ssome &

*  fauors for frichon: (i) NotUYR oF malwrigl (i) NOYmo\ monon,

e N . s g ; i
> : ¢ Hodh Howes move W 7 avedon » QANOVAN  ANe1Q 1S Mo oMY ¢ Qpplied

] \
- — : _of Ane A0D hox . Tae ¥ Angt Reopsit Nomn Aaling ( wnen #u podies ore wouing
-7 -
1 - | 3 A X y
, I S Slowty du Ao oy dolsnd fall) \s,u()wu\on. %
| | g * \E Ahemt o o §, Nt 4op Yox woud Ym\( ?D—»)_
bt obebadiigk) ) »“adop Doy Awies dn xemo Qb 108t =» \fotdia,

i oig oD ON MMu nAaQll 003

Gepliva ©OY




FRICTION

" F inoependant ot - SO
g Wer oYY !

) X O w\o\)g\f\lsmoo’m
(W) area of (ontact

* ¥ isaepenganton:

() NGIUYQ 0f SUYSAUL 1N (ONEALE (of prateriat)
(W) NOYMA) VoaHoN.

funaomenial Glderen 'OYWN SAGKC and
AYNGIMC § - rokC § iS 0 Se\F adjushing
oy wnile 0:\51\0m'\(b\€ isoNStont.

SioxiC § = € appiied, N § sorns
{ hena tmuo o se\t T OBjeris
= Otdwshng fore. s\'ohc-v

&

(Fridion ispresent)
n B's aitn [ 1encanuy 1o
r Yamarn G ¥ SoMs
u m\“k (X -
b &

— 05 b AT1eS ¥0 pol B POLR
to s 4— SIS

—S\OL.
e~ C Qs Yo puil B palR o4 S\

—T7 e 4 1Rp1eset RS Uk FoLs 0N

—




2.09 .

FORCE, WEIGHT, AND GRRVITY

F2mMxQ , out ma is not @ qone.

9 3 M) oce - dw groviH (q'%NS"l) 1) @ tavTohona! Held
£ =mq 09 Q= Gceieration—oy-Earn—= 0.8 misd siongin
X 4 = Gtcoeration—dueioQronily CLIVE s oRF

it n {{ R then g = tonstant ,
(n:heignt | R:= Raaius oF Earen = BUO0 Rm , 4= 195501 4ngn 1essey 4nan ).

we use ‘g as a uanen the

ob)ewr is Very cose to tne
eaym's surFacr,

W= mQ
Tneweight of on object changes with g, S6tne weight of on ovjectk wdipe diferent on
diHerent ploners. MG never chongeh.

- EG: on moon: glsyoe =\ M OFikon Eoren.
L

Saler  gne mass, SyNouer fne  @ravitational pul( grfavitaronal foru, weigne)

20

~ ACTION ANDRE-ACTON. ¢

oLNng on
SBHREPY bogies -

_NoWwtoN's 3rd 10w OF Tokion =
s ALTON
_Every atdon NAs N equUal VUL OPPOSite 42 -OkioN.QNG e QcHon ONA YoutkHon foreed

_oc¢t on 2 diHefent ovjecks.

(4 ’K N = bysutfot on bloeR f;l_FM.QUQu :

_LINEN You DYESS G WoN |, you keol a Force on yout rm :

_wiven e force y sthewon | il el 4
Q. wnen xne forCe 4ouGPRY ko pre ] LF PYLIOLR On SUTface
| Ine1e0ses, ML gena You 4eat in your arm oo 1.

NzN RE-ACTION

, NOTE : ThobrotR (MY 1S guiudiy ondne
~A0WIe'S SUTHALS, DUX NOS poen sepaxaked /-

eq- ,N(.\mima = pYess o Jorte VACRWOTAS..

N

z: h 1e0\a) e\oxis :
¥ TY- TR TR L T Ve s e o to_.m_%_tm_-(nm&_n&m}gi)y
> A oweund. o} -~ . =2
—— e B T el S P TN 20y sutkoU 0N BIOCR = "Y\?_‘-zas';é_"-' )
5 s -k b SpROLite, hut
i : HuQround by Ferk Jang pevson. l
o 5N OU‘,OYE,OFE‘EQ 0{\ _vg a,) -_Es, A5 2SN _P— = o e ORl T A h___AN‘;m,g not 00N
FRECE PODY DIRURAM (al Fottingonobiet Snown) 5P S R i

e, AT A LT e TSl SR e i e I RETY S on
LG ! Mg = oY AneEoYEn on Blotk | i
hi2) N Roorey exeils Fonuqos coveinGittoweveout - ° — SARAEEERR ey S0Me HodY
L rair bua 40" =’ oppasie Yeottion A Qes oppies ok L MG = ‘2‘5,‘9‘0&“_9%} T‘;';‘i‘l"‘})._
. ™ //%,\ puns U p EQTAN:
A Q 7 - g L TR |
AR on_#u sorRet (Fqos) . misitsroum m =iy ol e NS
e 1008 £10Y120 o Avu Qag, Ok Onieck /YOUREE SOV OF SYOOLON ™Ma faith
TS Y 7 g 3 -
\"f\(‘j = ‘0\5 LoYin




"k;il‘ovmo\ Yeaction

5 ; e
™he forw. exeried by Asutial on on object wu;mg against i

; il att in & difeckion
““‘5 ¢ ouing agmns&. Q Sutfa will create O Yeactkion ,Anat W
- 10 4he surtae B6NA not on ane divethon ofF tne appliea foves.

Lodder Woi F wnich it opplies on i 4nee. The 10000y +4ries Lo fa
+reg SLPPOTAS it Lc'i =

NO 30 dan—— /1

‘\-{o\\s ’

N, TYe0 0xach on w10 dor- TV BT
31 WIMNOUY Anig 4he 10002 would faI BoWN <6 it
$3 1 T giretHon as it 4norg |
Would be \h e g '

—
Z

oteup.

Eq

4endenuy ot
oLIoR




FORCES TN BALANCE © NOTES. ;

O¥h OY0Cr tnonge (NOCNONGe) :  Displatement ,x .

\ = \ n
ist oraer enonge velouty , V= Ax (vawob thonge oF gisploument )

At
V'\./w
and Ordeor thange : Gueleyarion, Q= Q_\_J_ =8N KD;3 = Q[NrXx (raw oechoanoF velouiry)
Dt pE '\ pe Atz
AR N
3rg ovder enonge * jerR , N3 (YOle Of (hofNge of auelraton)
be?
(1) Extovnal Fovte (T ou‘mc)_ Fe=Ma. Fe » externol forw
(i) Friciionis owing. Fe= ma 4 § ‘1 § - srickion
(i) Restoring forw owing. Fezma4+§4f, £ (_‘2__1 St - 2o
Q) Drog fovu fe=mos £4+F 4 Fy : \ PO i ___,,_,r:_]-,....___} Fe
) B |
= (‘F | : = 2 )I
NO binan F athing 'poyond 4rene h 2 = g

L (@V\Minoting 0ssumptions of Fy Fy ekt DURG 005eNE)

Restoring fort : 1esiores he ennve ~Sypem. oack o \W_oniginay formn.

NS v ik MOON  posiHon). S 5 B olos Sl NINT SRS RIS e L

Drog forwe: force fel by AN object LY tne viriuQ oF irs pnotrion _in any  vistous fluia.
Fp A v altsin o oiYecrion oppositeto V. £ 25 Kol ~ ~
(1€ 3nQ object 1S in O fwid ovag fore i felk.)  § \istous:paporky of o fiuid ot 1esisK .

(Anicr  \quids  £00v o X\'\%\'\Q,\' 1esisdante o MoKoNn ond  \ movion ok @ soiid dhvuit. Oil 15 Moy e vistous
houQ o greater  ViStousity).

s o -\ Oon WateY. not felaled YO density,
Fp = v%lv (B = constant , oera ) ' Yis 0 SQPOYOW properiy . =
FREEFALL : : figet gy {5 i SR S0
Fe= ™Mx N2%X \5\* E})\ 4 g_(,bx,,) Aot 'S no F or Kx ,,om,\'ng Featbais=nc a1 i
N A} -
Yol e i A - _MNAS A % ,,Q,

'q=aaue w‘q‘ov‘\'ig'\"["' T e wineewver—@
— - e =% B o s e —ondnot¢rarp /S ®
Fe=mg —> mq = "B (Ax:At) + ™MO
e Y B L R e ST B

0= _n_wﬁ\s_a_ | {B (%ﬁem i

b S L R _____Q0=O0-=iexmnina\NeloUtY i ey S

BV-‘d‘Oﬂ Fos o\;g - Fair =4 = e o
0:Q-AVv. Td = onstant a\pna = Q-Im) ;
Case : airvesisiony Mot 4aren — X =0. 0= Q

(V) _AEN=20 0= 0 (using dne same formula)
ﬂa o - J

Fritdon @ Soud-soWMa suyfaw

~Dyag forc : sond-\iguid sutfals.
()







<

2.1 and 2.2

MOMENTUM (1) ana (2)

P=mV :
" P equired = ami- of force yequired 6 Stop G mowing ovject .
=N = N=2Imn/§
R : oS S E : : P
* mpuise = Thonge i momeontom = A'\') e ; Ely: ll‘:ﬁl l"K‘Jl e Y,
ROC T
Ap = mu-my =F xt th\: T . impulse s M(AV)E axAh i,
= - J, ~N
F=mMv-my -8p=3 At :=enAViemeconstany L ey e
X At DX

CONSEIMOHoN  PYINGIQILS > mMomenium of & .Syxeem*,'15.,_mu1mjs_conser_vnd_bmna oNd OFter
0. COWISION, proviged na eXACINGY Foras ave aueng .

=26 S el B ond B Ore pressed ,msomﬁt. 20Ln O¥NOYM Ond _Yoweosed
2 IS ~

s Igﬁgf’ﬂ?nj%l B2 (') Dressedm _[;%@Lfffff B | v-¢ Lavcumgi_

~ F S 0 comoct dfovu ( 0fS opy when _p ono B 010 (N contotk) < AnoHime OF contowe bwun A ond @

W Xeynoin dpe  Sowve foy b ond foy B 5 F is4he somme for A Gne B
(irnpuise = Fxt "ong = AD . S itpuise doy B 60O & yomoin #u SOme).

‘L“W\G\g 7 myim;?) P

5 ~(>.n)—sz) b s 4 :

= YV T Mpx0 .)_\11,3\ b= Vp: Womig ]F\ hywiS 10bk

~ P bofove YoUONG: T OFWr YOWOME —— > (\X0)4 (2x0Yy= (AX2Y4 (1XN) TV 0-H = —umjsi

NOTE  4ne Ingividvar  momentum  for A ang & - win mnngb&M;mmmmmmon WA

ST %\u -mmng »ONO B I0G: O Q- s%xm._!ﬁw: __nmnqﬁu_-\mig&sum =0,

: _Frer = AF 3> AP =0xt =0.

j 5 U =hmlS = 0pposite divethon

MMOMENIUM  DEFOTE  TRIUSE = MOMeNntum QFter YOU0AC. WS NeN 0. Fpgy OMING on-a sysem=0,
Ane 40tQ) TNOMENUMA OF 4Ne Susiem TeMOINA tonsorved. *

Lo - o eloshe cOUISION.
COLL\S\Oﬁs e S R S e

X 2 s e e B

S as o ANNASH P (ONISIDN S i

12 E\Qs-ﬁc,couis\on 2

ne K-EoF e s%sl em YeMains conserved, J&Ebejn\g_comsion_._xf,_nﬂg[ conision oty £
2
}\l\ * 2 mav_';_ - _J_. m|V|_—--——— J—.mz—‘i_

3 BRI L e S s e : \S:E_&;_mx_l‘ _foymula.
Jovol boxemaoins tensarved Togen e s el T
My, ¥ MaNg = MN AmaY = 4™V
N= Myvyg A ™MaN2

™ & ™M,

R D G e N\ Nz Vv afver collision




e = =BMIS

»

(=0 0% fino'\p =0 098 anoa Y =0 )

% - ¥ - Y
(OO O
X Q"t ) .

ISR Ty

0 o & b5

l—, - (ﬂr’?
| \

inidiotp = 5400  inimOoL P = FINOVD

LR (01 N N -2.5Mm|s

FINO\D = 254 10X .

Q) a 'bon mass 500q is faveling wiih
O VeldU'tYy OF 32 ktwpn’, ¥ oalt S

‘Oro\»\g\m 3o 0 resSk In 04 8.
Cattulotx QVG - Fora.
' wWhen wyiting
0vg - foru Hhe ="
ign (snh yequired.

Method H A :
12 Kmph =20wls
0= AV = 220 _go s

/

— e

2 0-4
F=zvvig = D:5%x -50:-abN

Mmevnod-8 2 ¢
’ M:0-5KQ W:3I2KMPh v= 0

Ap:=myv-mu = E-avg: AP =m(v-u)

= 0-5(-20)70-4 = 35N ) b e —

assumpriona:

UNaer ne
(") a=onitorm
(1) consraunt mass

-

F =mMG

Fd Yaw of th&f\gq of momunrufm.
1 assumprion isn't frug, F=mx BN,
F= DN (mv), nt

At

unonge ok x = AX

Rox0 of (NGNG0 0F X = Ax
t

WM HeYe IS an exwrNal foru GLHNG on

Pu SPRM e taw oF conservaton
OF PMOMUNtUM  doasns apply.

AW = pnowuntruMm ot G sypwem \S QW GMA
(oNserved oot ang GH * a tolision,

FnoL D = intial -




e ) RESL € LISIO N
LEQ (1) BEFORE fOLLISION
vy — \v_‘___,_:,
T | | coPotion for Anarh Ao cownida <> ‘.’\;‘- Vo
A ] | &

|

Friehioness surtow

@ DURIN(; COLUSION

V= vy —

sy

\ = Forws 0Ne = ‘gnd OPPOSIR , SO MoManiura
e Rt e ;
N .

04w RB sysrern yemomns tonserved

@ AFTER CoLudion

Vy—> V; —
\'“"1 \ \P¥ >y (enonged Vv ond thoNged gxeomess)
ARl e e e s
WMOSS =M, e M, ) fore ows in Ane opposite

€9) )A j“F direckion to Velodty s so

A ve oty QYoo S
AL RA +m1\/1 = MV f‘ﬁ-\_\lg_' =)

V3

: | 7 - fords Q\reckon = VeloUky'S
* D Defoye coMiSioN =P arrey ¢p\ligion F -—)i > Six0CHioN, S0 Ne\OUHY NLIROSEs.
* Froy OF sysrem = 0 sl 7

V'S Qlve@ion:

e A S

§ b ond B ynove apoYk 0S BIS V Nere ases
( S0 muth 4\/\@\3 Move GUWOM .
A e AN P S AN AN St

Q- inelasyic colision % SOMC Of +he K- E iS onyeried
O P.E, you tant Qek +nu

. e LoSS N K-E >( L L m M ) m,N,?) ',%"(!‘«'\.-H‘ﬁ,_)v2 = 055 - A
| % :
s MomMeNntuMm  DRFOTR = MoMAnHUM ojter.

’ rq- O ™ 2

f1n l———\lz__) Yy Na

6

O A L l A 0ng B SHICR 409RENET ONG MOVE Wit 4 SO
m,

velouty v,

InQaSHC : deformMs DRrrMONENnHyY (energylose) -

Elastic : doesmy deroym OR  deforms pnd veforMms (noenergy tost)
L

°G-oF POTAIGNY @lasHe is OYOpPINg O Yubber vall.

X X x x X - x *

=

. POTACNIUM : GRSWE, eilner wHite X KRG mis ¥ight  6F —x Rgmis (towOardsrigne),

g A ]—a B XYY - A0AO\ P oRrer A BB SHER 400¢ 0nO TOVe '“‘"'*mmw
I 2 & = x-Yy 0 =y oivedion (RwMT) C8¥5) a(av-5)2 10V plommantumic
b S VE3071023mis & Hgiveckion
" O e SR e, \

— conide S41ER 400 , YTnove LT A010! rn0SS aFier covislon > Bk3 =10 RO J

s ) (%3 BRY Smis > - ; y s I = o s

I"’ : - z ¢ MY 3> 30:10V : 30 = |
= r“ V5 ..J B | B:awrg smise= | PE(BYB)= (BX2)7BORGMIS P 0 3V - 3wis —

3
i

)

B P PR o ———




