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volume Cubic meter
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Power Watt W 1/s

Yy




igal) dad I — Laliall S /]

 Slas gl alas -

ALY Zaailly Alan 55 oani Al QU o g alladl 8 (ulall dadail 5ac cllia
ALY duilly Slas 55 oy yall allaill 5 ¢ SEC el s cmM A8l 5 g ol sl
AL el ft aadll AdLudll 5 Slug @Ol (o

) alail 5 ((SI) sl Uil asle U] cpuaa Sl e L s YD 5
Dby Al ladl mea A Y e
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nanometer (nm) 107 0.000000001 n nano -
microgram (ug) 10 0.000001 p micro -
milliamps (mA) 10° 0.001 m milli -
centimeter (cm) 107 0.01 c centi -
deciliter (dL) 10 0.1 d deci -
kilometer (km) 10° 1000 k kilo -
megagram (Mg) 10° 1000,000 M mega -
gigameter (Gm) 10° 1000,000,000 G giga -
terahertz (THz) 10" 1000,000,000,000 T tera -
: Jshll
1km 1000m
1m 100cm
lcm 10mm
D oe M
lday 24h
1h 60min
1min 60sec
- 41K
1kg 1000g
ltonne 1000kg
19 1000mg
1mg 103g
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Derivative

dfix)
dx
The derivative of
the function f(x)

dfix
f( ) evaluated at x=a
dx | x=a gives the slope of

} the curve at x=a.
/\ fix)

fix)

Integral
j flx)dx
The integral of
the function f(x)
& over the range
x=b to x=c gives
J. fix)dx the area under
b : the curve between
R those points.
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+ What if the force doing the work is
not constant? i f

+ For each small displacement, we
multiply the average force over the ®
interval by the distance.

W = E Ax, tE A, FE A &

+ Adding these up, we have an
integral.
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Proton +1 1 nucleus
Neutron | 0 1 nucleus
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/Z

Atomic number (number of protons)

P clelaiY g ) il
(( JiSn s danl g elady) Llaill 5 jald ¢ i< )
Lﬁjuj:\"";yLMJgHe?JM\thg‘J:’QQBJQS‘éAJ)Lﬂ\d\A Al Y
(elsedl b pailalaes  +2e

2aal) by 3¢ | Wl aand Cilasil i (i g Jigai gy 5y 81 sall 2B 4d
g il 33 5 4 ey A GBS s3a)) QS ity g 2 iy Z (5
L2 ey

(A sl ddlise (3 it s 4 padia Claps (o 5) Uy Plaasal -Y
YENS ) il a8 . & Bl 3 gl dhasg Ladie
53 3 gl 31 i) ()ld Uiy Vsasial e la) Ll <l 3 5L
(B ) Al i Jlas Al 81 haay (g3 a2l ol 3y JBSI adell s
C(BT) A sl L Jlad 8] iy (3 2aal) iy

A gl dind L) G pnslalin g oS lelad) e 3 ke): Lils JSlaeal -
(Ta> dishe olsell (o3 Walaas Tan s Leila ga Jshas
cZ oM aaall Y g A ESH daall ey Y il 128 8

D PDlaaxa¥ AYales Jgas

Decay Type Radiation Emitted Generic Equation Model
4 A A-4 4 e g A o
Alpha decay S« oK —> D0+ 3 ~§ ‘I’~ — ] 8
PPPPPP Daugh Alpha
Particle
0 A Ax 4 Og L ® S a3
Beta decay 4B ZX —> X+ 0B > —_— =
Parent Daughter Beta
Pa le
og A A 0 & < =
Positron emission ”l zx —»Z 1x++1| .@ —_
Parent Daugh Positron
Electron capture X rays *Z‘X + f]’e — ]A X' + Xray 5}@ s — é@ AN
Parent Electron Daughter X ray
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The half-life of a radioactive
decay is the time in which %2
of the radioactive nuclei
disintegrate.
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lighter element

neutron
+ energy

neutron

Uranium 235 neutron

lighter element
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E=mc2
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Deuterium + Deuterium —— Helium + energy
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*He + energy
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Binding Energy

Mass

:_,--"""“""m""""}. proton: 1.00728 u
\\* __________ ___).. pl’O‘l‘OI"II 1.00728 u
A )‘. neutron: 1.00866 u
Cerereeeeeeneee- @) neutron: 1.00866 u
o particle Total -
Mass = 4.00153 u| particle mass = 4.03188 u
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Extra Mass\=0.03035 u
2
E = mc
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@ + Binding energy °

Nucleus
(smaller mass)

The binding energy is the energy
that would be needed to disassemble
a nucleus into individual nucleons.

Energy Nucleus Disassembled
nucleus
B + m_ c? = Zm_ + Nm)c?
nuc 14 n
2 = 2
B * maem € = (Zmy + Nm )c

B = (Zmy + Nn, — Migem) X (931.49 MeV/u

(binding energy )
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Separated nucleons
(greater mass)




igal) dad I — Laliall S /]




