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Mechanics
Physics 15 the most basc o‘9 all the sciences. It deale w-*Hn the behavior ond sf’ruc\—ure_ ‘

_of maiter,
Motion in One Dimension @ Kine mahics

c oo X2TX Aax X Ax _ dx

Avaraae \/e.iem{-y V= f-+ At |ns+m'}‘aneou”s Veloaty 1 v= ,i-'t’go At dt
AV [ dv

Vo=V, _ Av Instantaneovs Accelerahon * a= lf Do At T dE

T Yo+ At

Ave.rajo Acceleration: @ ropay

Equatens for Motion with Constant Acce,\e/‘a‘{'wﬂ"

Eﬁua‘hon ' Missing ngn'h‘f',v Acceleration dve fo ?‘a{v‘;"f'y v
V=V, + ot X- Xo 3= 18m/s? = 32 f/e2
X-Xo = Vot + +at? v; B N
VA2 V24 24 (x-x,) t
X=%e= Ty +v)t a
X X, = VJc-é-a'ta Vo >

~ Newtons Th(‘ee_ Laws o'F Ho‘\'ron . ) LT Ty

L Neufon.a F!rs"" Lcw o'?“ Hb'hon - qu 0‘9 \nef‘*‘(q
EVer‘Y ob <t cw%nve.s tn l+3 S‘l‘a’(‘e. o{' fCS'}' or O‘F Vno‘hon i a s*‘f‘a!dlﬂ(“ liAe a+

constant cpeacl unless it 15 compelled d’\anJe that  state 53 forces exerted UFoﬂ Wk

¢Newlons Second Law of Motion
The acce at‘aﬁan PFOA\)@,A bd a ﬂe+ 'Force on ah ofo c.c.'f' 15 Jufcc"’{:] F('Ofor‘ll'toﬂof +o

the magqmitude of u\e net *Force, 15 {"M’-— same J!feqlwn as “\e. ne.+ ﬁrcc and
1s mvex’&j Ffopor—hona[ fo the mass of the ‘%cld oo s

a X or Fima

e Newbone Third Law of Motion - Ac‘hon ané Reachon

ect exerts o force on a second ochc.f‘ ‘H\c, sccanc‘ cker‘hs ‘an
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Whenever one ok
equa‘ and oppoaite -Porca on +he 'Ftr‘s{"

Weldk’f v An |m,oor+cm+‘ force a.c%nj on any boAJ s rl's W«u\jk'l' [,/ de';m c,:f “ 'H;c
ree ! Fra otem
o W=mgq | |lb=445N
Weht 18 o vector measured i force ynike (N), where :

o walar whose S| Ut iy Hhe klogram (ﬁ) i Tmaes s
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Scalars and Vectors

' d ob
Scalars have W‘“gm’l'uie only_ Theﬂ are Sfec.xﬁecl 53 & numbes with a unt an , ;j
the. mlc,s ot °“c1mar3 al g\orq. \}ed‘ofs' such as dté?laécmen'{'" have ba% tham Jal
and direction and obeﬂ He rvleg of veckor ﬂijdm"a.. —

ten of Vectors 3

' .
" AY Y w\ v+ w
v v \\ v
——'—-—h-, LY .
w

. Given Panslielogram method Consecutive method

We. call V+w the vector sum, or fesultant, '
Nectors can be sobtracted as well ag added. 1 v and w ave two

V-w means V+(-w)‘
Metion 1n o Plape. |

Y

Frojectie Motion = For o launch aﬂjlé- &, and s [ B '
intial Fosr‘noﬁn ot +\xe ortdin ot \cac(‘dmo:f‘es, 'H'\e Uy v x,,.y
moYion s desgeribed hj the equa‘h(MS: ¥ ’ I
A '
x_xoz (v;_n, COSS.Q)t 2 o UO:J ”:-——‘_‘x
4= Yo = (o sn B)E - T gt x 3 :
Vj""' e S&n e:; "ﬂ.t -
N z - v -
Vg e Whan 837 - 29047y, N

We. Tm\)¢¢+or3$ s a Paf'a,bOtd\ wlﬂoy:, gquad‘(a/} Sz -
N/ 2
4= Gon &)x - (2 (Vocusz&.)’) i

and the prepchiles range (Hhe honzontal dictonce  between launch and e redurn to
He launckmj‘ V\ujb»:'t T 2

Ve
R: —-—°-—-Sm2€9;
N

Frichonal . Force

The ‘bece, behoween eocfuces 1n relohve metion ts called slid
Coefficient of Kinetie (ﬁtha) Frichon ( M)

n \Crlc}ton,
;Fg » /‘Lg_ Na

1{"j tweo obj&c‘j's are j—ai' in relabve wmebion , efahe frichon s the bLarce that
opposes the start meton,

CoeFicient of Static Faction (/“s)i fs = M N
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Uniform Circular Mohon
when o body wmeves with conctant sPeecl tn
’\,_,. c\rde, x+' is sad +O have. um{'orm Ccf‘cular mo‘hon.

Cen‘}‘mpe'i“a! F‘crc.c_: A center - See.kma force ’H\a‘l’

Covses an objeet to follow a cwreular ?AH"«

Ccn‘f‘r‘l'puaa.{ Force 1 An appasent outword force. Cx.fcﬂwécl AL

Ezj a f‘o’h&ms bod&. 2 C
L _ Zwr

Cenﬂ“oe‘fa‘l Accelerstion @ &% r Ve T

Centr P&"‘O\\ Fcrce, \ Fé - m&c‘ M(_Y;)

Rotational Mechanics (Torque,) ; Eqruahbnum |
E@Q ’L 19 e wmeagure 0'(1 H\e. w +\;rnm3 " a,c‘hcn O'F o “Fcrce, F
| TrFan®P=rrF

Balance of Torques * 2T =0
P Ty~ o

‘brigwm the P«‘s*‘ wonditen

. A d
Firet Condihon of E‘i"‘\'bﬂum P Fera M“j fo be m e on the bwb must be zeére.

—thot must be wmet s ot the recultant force achnj
\ s F =0
tEFy =0
Second Condition of Equz{xbrwm: I a bacij s 1 equa({érrum‘ not enly must the forces
aching on it add vp +o 2ero it alse all +orques exerted by Hese forces wrth
"esfe“‘” to ary axis must also add vp t©o zery

Ay \(:.2-“\& =0 Momerts abovt a ?om‘f"A;_

4—— 106t i | I ”“403 z - - “ o
- & ® :
B A ~ - 10—
F§ / }i ‘ 2
/ w=10b | 25
A .sas'lafn is baajced when the Fwo torques are cqm\ : | R
~ counterclockwise. torue = clackuize targue

(Fud)= CFod), N
Rebbins (H%) | 3 LT
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Momertom : Collisions 1nOne Dimension
d vel

The lvtear momen’)‘um of a boc.l.j £ defined as “ne. Fﬂx]%‘*‘ oﬁc s mass an

p=rmv

Impulse = F t}
P 1~ Fat

QClij.
P=Momcn+um ( Irj M/S)

= Mmass (kj) )
(VA W’.tocd’j (M/&) -

Newtond 2nd : F = Pt
te _
I*fdet *L‘; d"ékd’t = Pp-p = AP

FAL = Ae: mvy - my = m(u’;-vt\ )

Tine Auer&? ot o Force !

I r .
Fq\/" 'Et" S£F‘d{: = :XT-b— o FW:Z!;

Conservation of Momentum:
momentum after

i

momentom before
4 [
M‘Vl + MZVL - m‘ \/t -+ mzvz

P,+P1=~Pl'+}>'

&

CoeKient o‘(’ Peshitoton:

Law:
(‘) The totul rmomentum o‘F‘ an Lsola}'f—é SSSXLeM cé —

bodles rumainsg O ctart, o
(a) n Hhe docence & an external foree, Hhe
of a s\csai-eyn Cemains uncb\onﬂ{é«

V-V, Vit Vo weloedhy  oftfer qua_C{'
C T rm—— ’
U - U, VU, weloedq before wmpact

{Per@ed" elatic colisn , & = |

Vz-V, = ~e(V,-V,)

Cmp(d‘ell melachie  eollisien, =0 shk "age)wer .

Elashe Collisiens - When okjects collide without lw:d’mj deformation or the Jcnerahon ot heat.
or Coup‘e, "'oJe..“'hc.{‘.

Inelashe  Collisions ~ Whenaver colhdarlj .,Lﬂecb becsme. +‘m\jl"-‘={

‘MP&C‘\- refers +o a POch. (N)
bpolse  1s impact forre x time (Ne)

Co“lblo_n; m Two D;mngons

: 2
2 4 i
:J_im‘v. = ’%_"m,v, + Jz"""’z"'z.

MV, =m\V, 'cs & + My €08 6y

’ r 4
O=mv s +myy, sinG,

Co'%lcbﬁﬁ V; >0
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\'\/of‘k and Enefgy
The amount of work done s the scalar qUanh-lfJ caledated from

WeFdcosd=F-d |

N~ Unded 1= [ Nem = kg - m¥s2= 0739 £+ 1b

Work b.J a Voriakle
Fx

Foree :

Xz
we | % e = Feax

X

Power : The rate o which a force does work s colled the power 'mpu'}‘ P of
He force.

S\ Uit of ‘Fowef‘ :

’JW=F‘ds=F~VcH:
_ dw _ Fdx ax \
P= g - B - F(SH)

l watt = W= [Jd/s = 0732 ft-1lbls
| hp = 550 ftib/s = 744 W

2

Tf-"ams!ochmal KUHC+I.C E.ncrda: W= F.'d = W ad < M(M'i)d, - ..L mv"

__ (e enerqy of rmotion)

24
KE = szvz

fotertal Eﬂef‘aﬁi Ener33 stored and held in readiness bﬁ an oLJ:d' bd virtve of by -

posttion, |

m a stered state o has the rm‘em‘zal for olama work

PE = Mgy ’

Work E“e“\’m Theorem:
we S“’g,_c L @)t = & [V - LmIva)®

“

E

Robbnng (1993)

W= KE ‘- kg = AKE
W= AKE = -APE

LQ\»} O'F Conwvckhon o‘F Ene,@d .

cannst be created or . o
alflﬁlr, ot Hhe +::d s desiroged. 1 may be dransformed from one for

nt o’F Cntv’J'j never CL;a.nJe.s ‘ :

KE +PE = &'+ P’
‘s'imv’z‘l- M&d = “LMV'Z-;. » '
z 39

M n

G

i

) ,"‘ -


http:of-\f.JC

UﬂNQPSa\ Gravitation

Kep{aré Theee Laws of P!ancjmrj Motion : ,
I, Each plane:{‘ moves WM an ell.,m\\mi erbit, with the an ot one rous of the euxpSe.

2. The radws vector from the wn to +he. vno\/mj Ptane'\’ S ovt area ot a

constant rate.
3 The. :,quofe of ’rk?- +Hime. VEa‘mr'ecl %{ eaclﬂ ?\aﬂe‘l' + *rcu/c{ ofice. dfow‘!cl l"\‘&

6u{p‘hroﬂ orlot s me’OfﬁM&t bo the cvke of #u{. (enj%\ of the sgmimadaﬁ

E[ t
oxie of the {LPSQ. _[_; )2 (r& )5 Ta ‘Tb Gare. Hherr Femacl,s

T. ?: Ve \{rb are thar avefaac. disfances

Mewhons Law of Grantation
And pair- o€ F“"hdes n -Hﬂe vniverse aa'rad: e,qc‘,‘/\ o{hgr ern o ‘FO(EQ. w}usc Mgﬁhl"'\ldc 1%

E-A m‘mz " '} 2 2. m' % Mz are CKF"CSSS:I (L]
F G rz 16 667 07 N-m /‘ks | kdoarcuvts, and r i meters.

Aecelerahon due 4o arqula \ 8 = Grpi V’alocsﬂ o a gatellde = v= '\J %_f_‘i
m,
‘ « r e
The Flud States ‘ P @ Two particles alract each other
Dc:nsd:" ¢ The densiby of ang  mak
‘3 \Lj j Qﬁrlq} 18 dcﬁm&:l asg '+~S massg Per un."* Vclume
= Am
Av

pldlc:f. Pressum: Pfcssuf"e, s c!t_ﬁ((c{ as ‘H’ke 'por‘ce_ on & um+ Sor’Gq_(e area.,

E
,‘ . P‘ A
S| ‘um+- of pressore : | Pa= | N/m2
t} atm = 1,01 x 10% Pa = 760 ‘orr = 4.7 '&/mz

Pasmls Prmc:p'&

A J‘aﬂac n “"Q_ pressure “PP"&A b an Cnclosecl flod e +ransmitted un‘dimmlsfﬂecl
+o e.ver\ci pertion of the flud and to the walls of the con‘l’am!nj vessel ,

‘Ak‘cj—n.tmec(es Pﬂnctp[& o
A bedy whelly o partally mmersed - o flod Wil be buoyed bu o force equal
o -\—kc,j wc‘@id; of +the ﬂv;jcl» Had d@quces, ! R L

Bernovllis Principle | |
lf the é.f:e,e,d of a fud Pw’-hc[e, tncreoses as i+ travels alonj A SHCCW‘('??—-,‘
He pressure of the flud wmust decrense_, and cbmlel‘\sely,

Robbins (1998) | 6
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