C\(\aphar 3
note: if  moce thon one
objeck just add Mc?(cn%
b

®© MaXa & MgXg
Lem *

mA + mB

Where ™ is mass ¢ % & olislnce fom  the origin

note : ¥ wmass &  unkrown then se m:/o.\)

Ch apk.r Q:

@ [T = (- r Gind
where « is Jhe olishance Fom the oxs of  (olabon anel
© is e angle belween the Torce oml the lever

note: clockwise lcrt’ae s neaol:ve § onliclockwse lorque s posiive.

Unt: Nm



Cha(ﬂ-er 9:

(O Obecl ot i ibaLm:
%{-—O(CC =0

z'ﬁ’que =0
fote: pick ks of rotation so thol  one of the compatenk zecos.

nole: dont Porae’c normal foce ON the board / obyect 1 e?w‘ln'bn‘um

note: to kww if  clockwise o ohi-clockwise. Hold o pen with one
hond of o pivel point and opply force in  olirechon of force  wih olher hanot

@ [Steess- force t Ond: N/m?

area A

® | Shain = _A_'!_ fole: Aksoys dake Af os  poshve even if

{ CoMp ession
whece Al s c)mnae i loagh F
T 71 Jot
@ Young Moolulus, [E = Shess . t/a { =)
Sheoin A% / { L
Onit: N/m’ =

Nole: E  meosues  how mwh o Mobedol con st o chose
lengbh when foce 15 opplied. E: Sheess /shoin

Moe shess for come Al (shwin) e moe E. S0 Moe E con
withslondd ™ore  Pdece.

Likewse, more AL (Joim) for some shess Pen e less E.



@ Bul Moelujus, B:

B: Shess . _f/a Onit: N /m*
stroin AV /v

whee AV chw\se n  bolume, even it MDrBSS ion
WMaohe AV ?osihve. A s loll socloce orea. for B we
need Jolal S.A ol  crs  sechonal area

Bulk  weolibs  follows some dewks o Younsy nodulus, so solids
hove a h:&\er B thaa l.‘cptds P d Qoses becouse  solids need
more Brce (shoss) oy the same AG (skoin)

© Shear  Moslubss, G:

G- Shess £ /a
Skoin O /h

where Al = Be  omount det dhe ohject %d sloaleat b& ool h s
the etk of  He  objech

applied  force

Ceickional



@ Hooltes ‘aw :
}= -k
{: applied e N

F 5 -ve  When
thece s ncreose i Im&*k

+ s we  when
k: o copglead  N/m Mere s olecrease i lonafh

X - C}\W‘% n len&lh wm

Ollimale Sk‘eﬂ%“\:

Ts We mavirum shes oa objedt con  withetand before
breaking. Meoswed in  N/m?

A Sacelﬁ Relor  of % meons thet the sleess appled  lo on
object choud ol exeeed _‘}_‘_ x Ulkimale s of  thot objed-

for example, Wrovd (Tensde ubimate Strength  oF o «io® N/m‘), glen o
softey  facter of 5, we Shoubdnt increase the densile  skess on

wood by mae e _%xlf(’xm‘



Chopler 10:

@ Demsily, p:

P:

mass
volume

unibs: g /cm®

OR lz:s/m3 J 1000 kg m° &> 1 S/c'm’

® Specific Gravly, Sa:

<G densily of substance

da\saks of 4C waler = Pwahr =1 s/cm’ = 1000 &a/ﬂls

) Pressure:
P. Force
Area

P:(Or-

q-h

Units: N/wt = Pascal (P)

=> equalion for presswe olue to fluel af it af
:q Cer:am olepth in a Pl i " P

AP= (D? CA (hg - h.) (almsphen'c pressure oneels aul-)

e presswes ab om ko pouls m e same deph

are e Some.



® G\ouae s alMospherc pressure:

R)bsolul'e = Psuoﬁe + Palmsp'\cre

®) Pascols Principle:
The Presswe ab  lwo  poisls  ab fe same ofeph are  egqudl.

M be some pok | Pn = Pt o T :j_'.,L_
in oul

for he some presswe, P g’ , Do increoses B Loy
wcreages. This Is used in '\alrmt‘c. press, bresks ele.
fote M WORK:n = WORK oul => Auin >AHoul

® Open-Tube  monomaler:

P = P
r.;. Pso.s = Pg + Pa‘m
Presswc
h ‘—W‘lemwe Dﬂ” TP ﬁ'h s Patm
?1 P (Ex: A ¢eAan 3&) 1)
‘ 101310 Pex




@ ﬂercuﬂ Boromeler:

-(,\45 :\ 960 wm (W)

AR

PA = P
PQM:' ,0’%-))

@ Buogancg and  Archimedes  Princ ple s

fe= Meg

Ly weioght of

e = Pr > ﬁ*Vsub

Jisp aced Cluiol

(0’- Ug,}, = PO‘UO

Usub = volume of
object unole- the
Rluidl.

Uo= V’O‘We op

enkice object

(pokaly  submeryea)

h- Paim
ér-9
Come P. 2l =h/




@ Flow rote  oma the ec;ua}:on of Msm&kx

Assuming laminar Flow ond  non-tiscas Plutel  anol incompressible fluict ; e
L oloesnt cheme U So
R e &, M Dconged 5o

P-..% is COAS&‘M‘
¥ Uohme fow cole: 8% . AUy
\Y3 At
& 4u | wre St
at
* MQSS Qow rate: _éﬂ :.£~ AV
At at
Awm
at
* Conkmﬂﬂ Equolion:
ncompressable.

p.A-%Tf._, o1 A2 %_& > PV prby Uy ey Al 2 A 0

Uolume _ AV ul A.XU:"-'AzVi
&

Plow tale™ 4
R A‘ U‘ = A2 (fz .A g“‘::ﬁ h: pPr A,U,
o

A OL..I‘; . Les orea e [Doger e (/elocilg of the Cluidl

AV:  constoat



Becnoul's  Equation :
How ‘o memorize: P, + kE, + PE, = Pz + kg, + P-E, but (eplace
m  wih p

Assuming lominar Flow ond  rer-viscas flurol  anol incompressibe fluidt :

&«

Pl + %xtox‘f;l + F’f}'h = Pz ¥ .;_*vaf + ‘oxsxk

‘0. %.}\

.Ié.P.v?' %.mu’..‘l; 5 kB per unt  volume

(_'/,g '"’3"‘ =3 PE per unit  voume

2
noke: P, + %xpxl/‘.z = le + .;_»lox sz P o ,:T

As speed increases-> Pressure decreeses. We con see s in M(xdgj

life lke Uacuum, he moor mside spis ol oir woes ek so iaside
he vncuum is  high speeot > low presswre o and  oukile s low speed
Wa}\ pressice oir so  oi" and dus  qoes Bom oul (P2 b I (P

The presswe oliference  con qenersle  so  much fee et b moves whole
cirplaes]  Above e wig is high speml bw passwe G andl  belw
the wing s lw speed high pramsure oy Wi olifferece in  presswe
qenerles <o much  Poce that ik LB on  enkre oirplane.



Q@ Torriceli’'s  Theocum:
Measuces Speea of  Pud Coniﬁ& oub fom o hee in o fonk.

A

U= —\] 23 (hy -h) where hy-h, is e height from  the
fop of the wokr kil the holo.

N\ 'Uzzo !

D
(%
Y !

@ Pois euilles Et,uo}ion:
fon-compressable meiscous Plurcl:  Conbivuly equokion  onol  bermaulis principle.

Uiecous  Fluicd  non-compresable - Poisewslles eqm}ion

Y cR
(stnwwm)ﬁ /I |

8 (z { Pn P2
€ 7 )

Q: vohwe P (ke 0/ P.>P,

M order Por
R: Yoadius m A

o
Pi- P prosue dibfeence R ™ —3 2R > 166
q3coewideﬁ" OP V‘SCOS"“ pa.s * O oL R'i

\_) R/Z S Q/"

{: lenath of lube M
™3 ‘ £ Q o P-P)



Ch-23:

® Tnolex of refraction:
n: index of reProckion
N= __C_—_ c: Speed ol '-‘3” in  vacuum
i U: Speedl of \u‘“l\l- n  meolian
C>V . Nyl n| vt
@ Swell’s Low:
N: ind P refrack
“‘ S;f\ 9' L “9- S‘(\Qz nkex o etrachion

Goins from \f’ (M.) b ] (“f)

0= inciolence i: Refcocled
aﬁble Gnull
* DO > oL
0 ‘1\. Sin 9‘4 -’-]i\z . S 0, /

So  Wwhen Ny 7 92 l
¢o W+ refreos more,
%oes close o the nomal

Conston |

wcidence

B, Angle of

0,: A!\S‘e of refrochion



@ Tolal  Intemal  Reflection :

S;ﬂ 9( £ _(Y‘T%- 0.0 “2 4 Y\|

Dc: erilical angle
Tt is the angle of e inciolest oy hat qies a reRuacled
angle of 90"

Uses: & Binoculacs % Sibre opl‘.c cables.
L WiE / commuication

Ly weclicine » images of  human orans

Concave Ve  Convex lenses: > Converying
Convexr CONIE(‘%M& \El’\S =) Memo: COI\;EX

-y
-+




@ Lens power &

. P: Lens's power

P:.C_ f: focal |enalh

Uni\~s: _:_.Y_\. = M-': 0 (dioPFer's)

Determminj I'Mo\%e usit\s ﬂ63 'Tmcins:

® Convex lens: A B & o
r> Cuz ia oPPbsﬂQ sicle

S Imﬂe s real

b 4

object @ % 1ma3e is  inverled

¥ Tma
T ¥ Imoee cCon de victual

onol uprght :* ol\"ecl-
lies beloa f.

d 0 di T\‘? A
victual £ ° \} ;\

uPri%h‘:
@ COY\CQVC LQI\S'- m ave (o e, b +ve)

A\ 4

7\
)
4

QkIMO\%e is  Oliminiched

) 1M03e s Virlual

% Ino‘ae is (lpn‘abl

AN

N4
1 S
o

Concove = Allma& virtual  § lAPﬁ'%H'

Cower = either real wedesl o vidwsl  Upeight



G) Thin  Lens Equon:

F M= :; E -d_i 3¢ L L | . \
° do cli do r
m: Mo%m‘ﬁcaha\ d: dishnce of iMage fom cenle—
of the lens.
hi: height oF image

d,: Olistoaace of e ohject  Fom

ho : hec‘%\\\- of ob&ed e cobec of Ihe ons.

P: Pocal Iet\aﬂx
note: Look for similar ln‘onﬂles:

o Shadedl Ma\alts
ore equal

Siden _ Sidlep _ Sidec
Sided Sidee  Side 4

18 ol{)eck ko far oway Coom  lens:

i
D

do: O _l__ _l__l =) ',, - .
L ]a;*oc.,'r x> | O
L

% \ml 51 = enlarged
v Im] <] = reduced
e Ml Z0 = some gize



Uer& imPorhu\} sign conven}ions:

W = h 3 -o \ + I = |
ho olo oli olo -c'

s ki up - upr.'%ltl- immac > hi Pasil-:ve

% b olown o iaverted ?Maae - l\. nesahve

e £/oi do he @G - P /ol positive
* Floli o the (lebhy —» /ot (Megakive

s feal image = inverled = hy -ve = 0ol +e = M -we
Ls cemember
Convex

victual imnge = upn‘%l\l- > hi 4ve =5 ol -ve =5 M +e

> cemember
Concewl.



Chopler  30:

@ Nuclear rodhus:
v: wueleus  roolius

-15 V3
= | 10 A
1.2 % i A: atomic moss (muclon number)

unils: meles ~u m

I‘Apes OQ rﬁd|&‘\°n H bos«‘cf-\'b b nuclews of He cuz
qu - 'He"
) ?
edom nucleas

Y,
¥ oL -rodiaken. Helium nuclei > ,He
Il has  wmost ionizms powear but  least Penel-rul-ma (sheel of pqu)

* B%  rodiokion. B s on elchon e @' is o poshen, et
Con penelrate 3 mm of  Qluminum.

# Giommo radiokon , ¥. Is an eleckomaynelic form of etergq. Hove

zeo  Moss. Lanhe Pet\e!mknﬂ Pouer



(@ Rodioackve decoy law:
-At
N- N, e

N : remdm‘lﬁ namber  of  mdlisackive  nuclei
No: ori g‘f\&\ tmber  of  roolicackie  mucle;
)

A olecoﬂ conglont (5]

@ Hall [fe ard rae of oleaxa:

'[\,2 : h}\-z- . t‘.l,z = 0.;93

sle hlz oLl_ . e hen A s ‘arae the {"’z will be
>‘ smoll  ond s fodl decag

&) Ackvﬂﬂ (A o R), number of decogs per second :

A= Aae.ll. Az'AN
abo S~ works
. ockuts /coke of d ¢
A Bciivy /ra *J Imp: Unils is decay 5o
Ap: ik /oA afnal MHv%lg Second

moke  sure \Aou conyeAd Yeass

N: number of (odicockve nuclei

seconds.
A: decQS constanl -

S1: 1 Bq_ =1 Ofecaﬁ I3 OR 1C‘ = 3.3x0" OeQCGJ/S



@ Mean life of an isolope:

T-= , 4 {l/,.

N 0693




Chapler 3l
Measucing  raotiafion, Dosimelry :

Ac.hu;t& oesn} qive formokion (‘esardn'us the efPedd of rodiatton on
b:ologice.l Jusues.

O Absorbed  dlose :
The ederyy oleposied  per \13 n o ony meolian ba any radiabion

Hope.

% Gres (Gg) i C’S =1 5/"-3 } 1 G\'j= 106 Aot
+  Road: 1 Radl> 0-01 T/ky
Absocbed  dose - _enecay - | ap- _E

M ass m

make sue |o always convert Rad o GS 5 Using 1 G‘J — 100 Red

AD doent show how donseras a kbpe of  oliskion is, see
elfective dose.

E+o+ = \q x E .
Toli" A= __ﬂ_d&ﬁ i
eae% Secand 1 dec x-E- - E 3—
"y ¥ sec  dlec 3 2
/s Ey = Erernu
decoy _|




@ EClfeclive olose :
E.O = 49D x R.B-E

RB.E : celakve bioloaicol e FPechveness. = Hi RBE , W
T 0\03"' : ecd";enserous %etahfe':o‘-‘akon P

A.D0: absorbed dlese & EO: AD x F\{L-a.ef

mevre dongervus

ED: elPfectve dlese

Onits s A.O E.D
G\rej (Ga) —>  Severt (SV) sl G‘S = 100 Radt
1 Sv=:100 cem
Racl s rem

@) Raesliakon Inlel\s;lg .

T o _’_ ]snaller rolivs  then  Moce ialers-‘ké.
c? (&;Ioser bo sowce)

* Eremy twerceplect by booly _SA/A  of  body

Tokl  rodlialed eseqy Yy e*
L} SA or Spkerg
//—\\\
X
|
\ ]
\ /



» EH < A x EB
Yool

J Dec . E

3 S Dec




