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PhjStC.S 15 -l+te. rw'IO,t bo.Sa\<:. of au -th<:. s.Clel\ce~. It deak. w.fI.t fI,~ kJ.U·lv,or Gtt'\d. .sfruc::h . .re, ,_ 
,-. of rn.-iter. ' 

Mahor'1 /1"\ Or'.rt. D1W1Q1.sto/\: kine n,£ttI'S 

)(2.->< Ax Ax dx
-':IIAve.r~e V"I(l"rty: v:: -- I" ~+4.nt4i:llneou:5 Ve1e<:J·y : V= 1,m At ­-rz. - t-I 

I 

At c:JtAt.~O 

.. M.. ~ d~ ~ 
- V2- - '£ :a Ai Iii stantaneotls Acce.lero..t,o~" a.== 1~~ ~t - d=t?~L-Aver'";I\je Acceler~+,on: a.'" +2 _t, At 

-:.;';"' 

E~uD.+lOns ~ l--to-ttaJl'l wrfi-t (on s1-a.I",-I- Aae.ler.a.+,ol') ~ 
E.,v«hp r1 Accele.ro..+,ol"l due. to Jf"o.;.V'I+Y:'M,s*""j QU40tlty 

v ;: Va .,.. C\.1: x- Xo ~ = 9. ra 'n<l/,..a:: 32 tf./s.z. 

)( - >< 0 = V" t .... -t"t .2. v 
vz.= V/ + 20.. (x - Xo) 1: 


X - ><'0 = i (Vo + v) t a. 

)I... - X 0:: 'It: - t t:t t 2. Vo ,. r .. .;. 

L. ."',---. NewtOflS Three. L{}.ws of Motion i"1. ~.. 

• h1ewtol1~ Fu·"s.+ L .. .", o~ Mt:>+,on - LQ,w 0+ \n e.rho, ~ 
Every ob-Fc.t conhYlve~ WI I+S sto..te.. of ~stl oro-f rrtoh<:>n In 0. s+r~I-.j~+- IMe 0,.( 
Ctlt'\~+Mt <pe.ed., vl'\less ,t " cc"",pe./led -flI d-tAflJe fi,~t 6td.re hJ tnrc.es ~XUT-ed. YFOA '14--. 

~ ~~ M 1: :.. 

• Newtons Seco,r,d L.Q.W 0+ Hoflor} , 
Th~ ",.cce./~lA:hon f("~vd b(j "- ne.+ ~,e Or'). ~"'1 object I~ d,r~c:+~r:.ror0r+,ot\cJ+o 
fi.te. t'nO.:j'u tucL4to of {he I'I.e.r fc,rce. I los. 110'1 ,",e. SQ.Wte dlrec:h Oln 0...... -4-k,e. 1't~~.,,~r.C.~ft.; c:trld 

IS IrlVer,~ rropoy-h"t\Q.l to ~~ JI"\().$,s o-t- tke.. "od.~ . 
•" "'!''L .",~", ..E. ,- .r:';~,.,.,o.or((. q M 

• N~t'ls. 1hlnJ Lc1W o~ Ho'hQJI'I - Aci1o"Q,tld ReA.chOti "~;;:~.i:", •• l 

~U\eV'er Ot'lt.. ~ee.+ eloCerts ()... terce.. on .". .secOI"Id :,obJec.t,. A-ke.. SC(:D"d ue:rt-s, 'al"1 
e,uQ.1 o.r1d.. (Jl'fo~'te -Porct. 0" +he.. -t,...."f-." , .~ ~.. , 

...... 
,~ 

/ ." h . -F .. ;'\. -('~We~'ht : An ,mporf~f­ ~ . (~.d·\l1j ~ 'lJ'\j boc\j d-& IN' d . c:...a ',~',.. It. ~~k+ I 

I e..r\ L ...... 

t.., ,. ,,' .. . ",»"'- ,:: .".ft,rc.e.. 
• • .1: ", '"

'./ [WC Yt1:"j ·l fb·='· 4.45 t.l.. ',.''-.../ 

WeJ.~'nt lS ... vec;h:)r me4sured ,.., t-orce.. ur,,+s. (N), wke.re-.:. 
~~~.,~::, l~ 

0.. sca..\Q.t" 1.Vhocse S\ U"'1t+ I\. ,"",e.. k\~f"Q."" (~. 

Rabbns (';'6) . 

~•..,

II .. 
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Vectors 
Sco.lo.rs tllnd. v~tors 

r CA.. lJ~tt ~",d ohf!j
Sc.o.la.rs ha.1I'e. W'Ia.~'1r+uJe only. The~ ",re. srec,f\ed b~ 0( tlu,..,be. WItt., 

bo#, ~e.t(j"'I+~cle-H.te. ruks at- ordv\(:..\,..~ CII\\~e.bra.. Ve.c..tor6, 6vch 0." dI6pIAc.~tyle.nt / ~Me 
~ 

",...d d~rechQfI o..""d 0 'be.j ...,,-~ ru\e~ Df 'Iec:tor Q.~e.brc:l.. 

AddItion of VeC+-Drc. : 

. a+b+c+d=e\ ~7\ V+w 
w • W ~ 

C 

}-
GiYel'l 1'mdleI01f- method Co_tWe method 

We.. c.Q.ll V+w +tu:.. vec.+or _vM, 0(' r~sul+-ant. 

\lec.tors CO¥\. be. S\)btr~ted A s well o.~ o-JJed. If II Cllld. w O'....I!.. +Wo v~Ct-O;~, theVl 

V - W t'V\ea.l1<S V + (- w) . 
rqO+I~ III 0. P\sne. 

y 

ftoJe.c.+lle ~on '. for fA to.ut'lc.h ",V'\~Ie. e; 0.1'1<1 

\"l"h",\ POE;,li-tOI") "'+- ~e Ol'"(jl~ 0..(:. . ~oord\no.te<;; I the 
r"\o·hol'l '~de.Sc...I'·I~e.d /oj 4t- ~'1u,,+(al'l~: 

)( - >< = (Vo co s 8-0 )t it2 
-,_:«- ! 'ca -;. . % 

Q ..l.. 
I- R ~I~-:1t1 = (VI>~M" !9o)-c - 2j 

-../

V!J ~ Vo $.-'\ ~ - !rt 

V;~ (V. '$11'1 &-oYI. - 2j (j-~C)) 


l},e. Tro.Jec.+orj: 1'6 '" pc:u'''~l~ vJ~o~ eqUo.nDI'l IS: 

~= (+"" ~.)x - ( 2. (}$,) x,' 
\: 0 ..(tiS ~ 


Clw\4. +he. 'P~J!-Ghte.~ "~::l" (~e. hl')f'\"to",+o.i d"'kO!. u.,,~~ lG.v~<:k a.nd. fft returr. +0 

~e.. tQ\lnck,~' ~~~-t i1;, ':. V. 2­

R:: --!-. Gin 2(9-0 

~ 

.t;..\c.hot1Q I Force 


1he. ~ro!"" ~~ ~vr~e,~ Inre.\o.~~ t\'toft.f'\ lS. ccJle.d sl,Jan h--1c.holl1 

Coe.ffic\ent of Kh1e.f,e. (.ItJI~) t="'c:hot't (P-IC.) ~ ~ ~ • fJ..1c. N~ . 


It' -hv,o o~Jechs. "re. (lett tn ~l~lfe. ",,",hot'\ I e+G:lk fnc:hol'\ I~ 1\,e.,. ht"<:e +hAt 

~fO~$ the. ~+~t J;. n'lohon, 


Coe.W\oe",t of. Er\-o.hc:. Ff'lc.+,ot'\ (Ps): Ss :: fI..s N '-'" 


.. 
l<obbl)'16 (r=t'JB) 2 

~_L 
if • "' 
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Clrculo..f' Mc:lhan ; Cet'I+r1pe+o.l ~ (en tnflJjC'AI ForGe. 

Unrtdl'V'l CIf'clJl~r Mo-hOYl 

When fA bodj WI.ve~ WI+'-. 'o"~+Q.f"I+ speed. In 


G.lrc.\.e, d- I( S:C>..Id. to h(;l.v~ Vnff-oi~ <.:trCIJI,,-r
,,--. 

C~ntrlpe+o.l Forc.c..: A Ce.tlW - se.e.bfl~ -h,("C.4!. 

co-uses c...Y'I obJcc.+ +0 fcU.ow fA clrcu\().{' fo.1-h. 
Centr,-t:\J8G\.\ F-~rce ~ An c..pfoJen+ ov+worci. 
~ "'- f'b+Cl.hnq bad.,!:!_ 

"-J _L 	 2"r 
Ce"l+r1pe+o.J Aa~lercJ,Of'l: "l:- r V= -T 
C&\1-npe-+o..\ Force.: F:::: mC),. .. V't'\(v2.) 

, e r 

RO.ra..+LOI"IdlI \1eehMI<:§ (To(,~tJe.) ; E~UI\L bflUM 

To~Q. "t. I~ A.. W\.~""'-(vf'e /)t t-k \\. +vnu Y\ ~ It "",e+t61"1 of 0.. torce. F 


1:... \'"' F Sin ~ ~ r.l.. F 


i3a.lonce.. ~t TOi"ueS ~ 	 'Z.1:..1I'..-o 

4E1:~~O 


F'("lSt COil\cb*'-OIl1 cJ. E.~\Ib-IUW'l: For 0... .bcdj ' +0 be... ,''' e'f1t,b--tUljo'l ~~ tlrst- (ol'1.d,ttof') 
~o.t P'\J~+ he... I/l'te-t IS -\-~O-+ ,-\-he r-c.cul+ct,,+ .(!orce. o..cht1j ort {.{..e. bcdj t'r'V&+ be.. z.e,-o. 

l~Fx." 0 

~£Fy'" 0 

6econd Caf'ld,f,o(\ ot- E,u'/,bftuW'l: If 0.. bodj IS 1"'1 e'jodlbfwm I ~t>+ Cf'I~ tt1VG1-.fk~ forc.es 

o..chnj oV"\ rl- ~dJ. vp -h '2.ero b>t ~~O j)..\l +()V"'1v~s ~ker+ed b,j -these: torces \,011+'" 

(espec+ +0 "Y'~ evcl,s tyI",lSt ",t-s 0 o...dcl vr ~ -z.ero. 

l"VIohoY). 

fho..t 

~,.ee ~.fe(l~td 
· .... t 

,c:. 

c 	 i-
N, 

.- ­
-	 .. -,--- - ' 

....- 1.0 ft ----.. .. 4.0ft 	 .. .. -
~ 

•
C 	

.. 

' .4 

....- 1.0 ft ____ hi·B A - ­,­
, 

I I ,{

F t;":~ :,w'" 10IbI 
, ,A 

"A s~s~ is h.J~ ~keA the -Iwo +orttues ~e e:ql)O.\: -" 

~ (o\J(\h::.rcleeI::w I se,. +orq ue -= e\'OC..b.u~ +0.,-, IJ t.. 

(f-.... d ~ (r.1... d )cw 
.. t .... .. :~. , 

. :' ..,,,'
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MomeofvW\ ; CoHt§IOr'lS ,1) On~ IA~e.,.sIOr'l 

The ""leGe mOMEU'lfo,..., of 0... bodj " Jeftned as ~ pnJuc:f- of I+.s ""'0.56 and ~\OC\~, 
p:: tvtojNIetl·h.lr-1 ( I("j ",,/s)( P=MV J 
...... W\.1:l~~ (k~) ,--.../ 

".. 'le.lQCI +.:\ (""'/.:.)Irnpulse ':. F t.op
I'a S-\;' Fdt 

I,. 

New+oVl& 2rtd: F:: dpleLt 


1-S+~ Fdc ... J!~ ~t dt:: Pf -p~ - Af' 

t~ 1:.,t 
~A-t: --r [}A:t 4f= "'H/~-vY\\li.::: M(II+-Vt''II .,. 

F1\iY"I4. Alk!.r~ at c:>... Forc;e,..: 

I ~t~ I .r I. 

t""C\II:: - or
F~" -= Ar Jti Fdt .... At. ~ .Ap 

COWlser'lo.+lon 0+ Hothe",+ufl\! t 
nlOMet1f-v,., bd!-orc.. ..,. mOVl1e."d..vlM. o..{te.r 

, , 
Wll VI + Mz. V1.. '= ~\ \/\ .... l11z. Vz. 

L~; 
~~steMl\. of __P. + Pz. '" -PI I +- P'2,.' (I) The.. tot-.o(.l M.:::>f"'\e..,h;""1 of c.u'\ lS:O {J.ej 

bod.le.~ r(...W\a.\n~ COA.d·OI\+, 
tk~ ~~M 

(;z) I" 1k.. cc..1o'C.e..... ~ ..~ o..Y\ e.x.+erfl.cJ .furc.(..,
Goe.\\t.Clent of t?e-sh+cJhoA '. Df D... s.~s i-e.lNI \~W\o.lf'\ S vnc~o..f\~'t.d. 4t 

V2.-V, Va ~ V:7. ve.loc&j o.f'ter I ~d· 
e -= Vl.- U. I 

\J\ (, 1J.l ve.1.oct+<j ~fr,r~ lWl.p tu,+ 

5Pe.rfe~t- elt::t.~hc. co\)..\~l!)n , e. =.1 kv; -V,' = - e (v,- -v,)

l C(>lo\pte.tel~ 11'I.~1~,t,,(.. c.olll~IC.r1 I e 1:. 0 l'ihc\::: ~a er . 


ef,,~c. COti'Ilofl5'- \Jl..c.-'I ob.Jec.+s "oUde... WffftOVt IC\.:~-htt~ de.t-ol'lt'I",hol"l Dr +L.e. .j<:,1'I.&('0'+10.... af I-tt"Clt. 


Il'ie\:o..s:hc. CoUt'&lOn't - \J~ne.Ver- coll,cil'2j obJec.b be.cb...-.e. +o.nJkd Dr <=oup\e.. .f-oJe..fl.tef. 


IMfo..e;- fe.fd'::. h. " Porce.. (~) 

iY"'1pO(6e. II\. I~t- h,rre. Ie; hMe (N,,) 


,(olll~lOrl:S. lriT..... o DU"'CP'I§to"S m, p, 
~ .,IL. ____ ...tI!"_ Lx..L ~.L ,.2. L ,2­

,2 ""'. V. .., 2. """, V, +- 2.""'2.""2.. 


rt\, V, IC·~ WI, '" I CoS c9j +- W\2, V ~ CoS ~ 

~o :::: ~,V.' ~'n Bt +- rvl;a. v{ sin &z. 

C.O",6Iderl~ Vz::a 0­" 

~''''\5- (\Q'l8) .f 

., ..
f ~-

-t:~ 
r At. tg. 
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WorK and Ener.(jt 

Th~ D.MOVfI+ of- \f.JC('~ dof'l(.. " fh(.. .sceJGV" 'l\k:lrth+j t::a!cJa..teJ.-&OIO'1 

j I W= F d cos 4> .. F·d I' 
',,- \)V\~h.: IJ = I N·W\ '" I ~ 'tII'\"'/.s.a:::. 0.7 3~ t+ ·/b 

IJor',:::. bj Q V<V',,,lole: FOrce ~ 

F;< I // 	 X:z. 

I?:::~~ . VI= Fx d )( = Fx AX 
. //~(:l . ; ~x, 	 ~ V/ /;/)1'1; . /. ._

" //~,/ ...,/ ." - J 
I~~;:~/ t 

.!<-->;'- '>:/ ~-::~;.,-.... 


)(I ><z. ><. 


Powe.r 	 The. rtI.+e (I.+- wh,eh Q torc.c... does ~rk. IS co...llo:::l ....~e. power b, P""+ P of 

fhe.. tnrcc-. 
 d \J:: F". d ~ .. F . V dt

I P=~=~'f(~ 
S\ IMd- of power 	 t wo..# ... I W::. t J/$. :. o. 73~ ft . IbIs 


I hp • '5"1;0 ft . 1'0/s '" 7+(, W 


Tro.n6to:ha'l~1 Ktne+tc. {;ne'-~:J ; W= F d ::. m o.d .. M (~) d. ~ WI"·0::. 

-- (11.<:. ...er~~.,f. Mo-\"..) IICe;. t '"v,. ! 
......... ­

fo~o..l £ner:j ~: £fle'-~j &+of'e.d ~d held In reodme:a. b.!j C4.~ ,,~t<:.+ bct V,i"+Ue. of-· tt-~ 
POSI+tOt'l. \~ ~ 1>ft.t'ed ~+t.lte.. r+ 1\,.11. tke- rcte~lQ.l tOt" dOIf'\~ ~~. 

- [FE" M8~ ] 
Wor>r:. 'EV\e~~ Theof'OA.' 

W= Sb 4.. (i.M (1/(t.)12 )Jt: tW\[v(b)]2.-~m[v(Q,)]2.
c.. dt: 

W= KE.' - kE -= AK.'E., , :' ...~:,~.:~" 

w= LlKE-o: -~PE \, .... ::..~ '" 
" 

lO-w of Con~vo.hon o-t En~j ~ .~~, - ..~ : 

E~J CAt1nd- be c.r~k.d or~. 1+ M~ be +rc:lJ1csw,"ed trOr'rl 6f1e. ..focHfl. In 
"""" ... ~ -'. .alloUie.r I 	 ~f- tk +ot.J Ci.wto""",t o-t Ul~("vj tleVer dtQ.l1je:s. . 

KE + PE -= KE. I + PE I 
, 

.,t mil 2.... 	W1~j = ~ M /.2 + M1 ~ ti I 
,,1,..;_ 

~ 

l ~: 
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r 

Unljerso.l Gro...,! tCll·hoo 


K(!.pers lhree. Lo.w~ ot Plo.nei-o.~ Mohol"l ~ 


I. E4cJ, p(O-fle.t moves \fl an elllphr!;L\ orbit I W\t\.. -th~ ~U(\ oJ- Ofte. fo,~ 6~ +ke.. ellipse. 

2, ~ ,,«:hue. Vf.,,+or- tn:>M the.- !:JJn it> ~e.. \N\ov'lnj ptcl\.tler 6~ee.p~ ()v+ a.(~CI.. e\.+ e... 


constGtV'lt- ro...k. 


5. The.. .:5C{uo.re ot- the. +IMe. fe~IJ,("ed t(" eo.ck f\QlYle.+ -n fra.J/"l ol1c:e. ttroVt1d \+5 

eU'f+,(oJ orbt lS f'rofar-hOflaJ to -the cube.. of 4~ lertj~ /!;If.. ~~ serni~~or 


0Jc.1'5. ot- t\..e. e!~pse. I 


Te>,. ~ Tb ~('e. ~etr ferlod.s(t.-f- (~)Z r(o. t. r", tAil!- ~r ~vera.0c.. J.~tG.lf,<.es. 

~lewh"s L-AW ~ 6ro.VI +d.·h,,, : 
AI'I(j Fir of' Fel.rhc!es In +t-te \)nl\fe..("Se.. c.\ttra.ct eo.ch t>th~ w1fh 0.. +t>((e.. li->h05e. .,..,,~~ ~ttvde. IS 

lI F ~ G M,Y>l, G' ::: " "7 ~ 10-11 	 N . .2/ L 2. rn ~ Wl:z ~"'e exprc::ssed • ., 
I' WI "'.j k.l()jrC\.n't$ 	 and. r tt1 l1'Ietet1O. 

Acce.tera:h OIl d.ue. +0 (Jmvr~', .. 0::' ~ V~loc.l+j of c. ~t-etlrh:.. : 1/= ~ Gji 

l"he. La...... ()f Pct"lod s: T:. 2ji ~ (;5
GM 

_~
The FlUid 5to.tes "..- r' ..... y 	

"- -", 

T~ PQ,..f,df~ Q.Hroct ectC~ o4~~r: 
DI!n~lfJ; Th <:. de.I'1.st+j ()f C\.r1j 

Mo.-l-er,o.l IGo dd'I"ld 0.& '+05 M(';fE:.~ per l.\l'lI~ voluMe, 
L:J _ A~ 
r- - Av 

,cluted. Pre ~Sure.: P('elSe.ure.. IS cld;d D.,s 	 #Ie tore t.. 01") " uru+ .st)rf~ce. a.feo., 

t= p - -;;::: 
51 u,.,r~ J.- preU.Qre: I P. ': I N./""2. 
I «fM '" 1.0\)( IOS'P~ ':. 7'D +orr .. li.7Ib/,,,,,," 

P<lsc.. ls Prn'le:::'ple. 

A Jta.,~e.. ttl ~ pressure, QPp11ed to ~t') enclosed fllllJ 1'6 -trAl"Ismdte.d und'f'l"urlIshcd 

+0 e.ve.'::j porf1oll of +he.. .fluid Qnd -1-0 -Ike.. \.A.b.Qs of- tkot ~Ot\+AII!lnj Vessel • 


.An:..l,uv\e.de.-o Pnt1c.1p(e. 
A bodj klhol~ or parh~ IMMe.rs.ed In f{vld \,Illl be..bioyecl up b ~ torce.. e~';o, l- 0­

0.+0 +he. we'(j~f ert- ~ ~\Vtd -+ho.:I:- tt d~I~c.e~. 

J'Bernou\l\s P....l"'elpl e.. 
If ~.e..sfe.e..d of- 0.. ftlJ~d pwftcle... lIlCreASe.~ as rl- tr-cxve..\s o.lonj Cl,. streo..~ f.t\e.., 
+h!. pr~t6O'f"<- o{- ~ .(!{v.J mus+ decreo.s~, Md. COf'l,,~r-sely• 
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