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Physical quantity

energy

entropy (S)
force
pressure (P)

dipole moment {u)
magnetic lux density (H)
frequency (v)

relative permittivity («)
temperature {T)

OId unit

citlorie (therinachermical)
*electronvoli—eV
*electronvolt per molecule
erg
*wave number-—cm -
eu =calg™t°C™!
dyne
atmosphere

torr = mmHg

debye—D
*gauss—G

cycle persecond

diclectric conslant
**C and "K

Value in ST units

4.184 1 (joule)
1602 x 10719
9648 kJ mot ™!
j0°11J

1986 x 10777 )
4184 Jkg 'K~
1073 N (newton})

1-0t3 % 10% Pa {pascal),

or Nm™?

1333 Pa

3334 %107 Cm
1074 T (tesia)

| Hz (hertz)

|

| K {kelvin);

L 0°C =27132K
{* indlica{es permitted non-SI unit)
Multiples of Lhe base units are illustrated by length
fraction 10° 10® 107 | (L= 107107 107° (10719 10712
prefix giga- mega- kilo- metre (cenli-) milli- micro- nano- (*Angstrom) pico-
unit Gm Mm km m fcmy wmm pm  am  (*A) pm

The findamentul constants

Avopgadro conslant Lor N,
Bohr magneton Hp

Bohr radius ag
Boltzmann constant k
charge of a proton e
{ckarge of an electron = — 2)

Furaday constant F

gas constant R
nuclear magnelon fin
permeability of a vacuum o
permititvily of-a vacuum £q
Planck constamt h
(Planck constant)/2n h

rest mass of electron m,

rest anass of proton n,
specd of light in a vacuum [

In 10 = 2.303 Inx =23031gx Ig e = 0-4343

RIn10) = 19141 K" ' mol™!?

6022 x 10*? mal™!
9274 x 1073 ) T!

5292x10 "' m

1381 x 107 1K !

1602 x 10°19C

9.649x 10* Cmol ™!
B3141 K" " mol™!
S050L <1072 177!

Aax 10" "Hm™*
or NA™?

#8854 x 0”7 Fm™!

6626 10" s
1055 x 1072 1 s
S10x107" kg
167310747 kg
2998 x 10" ns™!

= 3142

RTF " 'In [0 = 5916 mV al 2982 K
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Electrode £° Hali Cell Reaction
Li+ | Li —3.045 Lit + ¢e=Li
K+ K —2.925 Kt +e=K
Na*| Na —-2.714 Na* + ¢=Na
Mg+ | Mg —-2.37 Mg?* + ¢ = 1Mg
Th** | Th —1.90 JTh** + ¢ = 1Th
AP+ | Al —1.66 AR + ¢ = Al
Za** | Zn -0.763 YZn%* + ¢ = }Zn
Fe?+ | Fe —0.440 4Fe?* + ¢ = {Fe
Ced+, Ce®t | Prbe —0.41 Cr?* + ¢ = Cr2*
Cd2+ | Cd ) —0.403 4Cd2* + ¢ = 4Cd
Br- | PbBry(s) | Pb —0280  }PbBry + ¢ = {Pb + Be-
Ni#+ | Ni —0.250 INI®Y + e = 4N
I- | Agl(s) | Ag ~0.151 Agl + ¢ = Ag + I-
Sn2?* | 8n —0.140 48n%* + ¢ = 45n
Fb%+ | Pb —0.126 1Pb** + ¢ = iFb
D*| D] Pt —0.0034 D* 4+ ¢ = 4D:
H*| Hy| Pt 0.0000 H* + ¢ = 1H;
Tit+, Ti*+ | Pt 0.04 Titt + ¢ = Ti%*
Br- | AgBr(s) | Ag 0.0711 AgBr + ¢ = Ag + Br-
Snt+, Sn** | Pt 0.15 4Sn%* + £ = 1Sa2*
Cu®*, Cu* | Pt 0.153 Cu?* + ¢ = Cu*
Cl- | AgCl{s) | Ag 0.2224 AgCl + ¢ = Ag + CI-
CI (IN)] Hg.Cl,(s) | Hg® 0.2800  1Hg,Cl, + ¢ = Hg + CI-
Cu?*| Cu 0.337 $Cu?t + ¢ = {Cu
OH- | O] Pt 0.401 $0; + 1H,0 + ¢ = OH"
H*| C.H,(g), CHe(g) | Pt 052 H* + 4C,H(g) + ¢ = 4CaHa(g)
Cut | Cu 0.521 Cu* + ¢ = Cu
I~ | Lyfs) | Pt 0.5355 4l +e = I-
H~* | quinhydrone(s) | Pt 0.6996 1CH, Oz + H* + ¢ = 4GH O,
Fe?* . Fe?* | Pt 0.771 Fe?* 4+ ¢ = Fe?*
Hgi* | Hg 0.789 }Hgi* + ¢ = Hg
Agtl Ag 0.7991 Ag® + ¢ = Ag
Hg?+, Hg2* | Pt 0.920  Hg?" + ¢ = 4Hgji*
Br- | Brgil) | Pt 1.0652  4Bra(l) + ¢ = Br-
Cl- | Cla(g) | Pt 1.3595  3Claig} + ¢ = Cl-
Pha+ i PhO, | Pb I.455 PbO, + 2H*Y + ¢ = {Pb** + H,O
Aa?r Ay 1.50 AuPt + 2 = fAu
FriFelgy Pt 257 Iale) + e = V-
HFfay, | Falg) | Pt 3.06 H* ~ §Fylg) + ¢ = HFlag)
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1. fxneaxdx = eax
2. f:-:nsin(ax)dx = -

3. j;nccs {ax)dx
4, fsinn (ax)dx

5. rcosn (ax)dx
4

fl

n

n-r

i ( l)r nlx
r=0 {n - r)!arﬂ'

n
¥ cos (ax)

n n-1 .
+ —fx cos(ax)dx
a ag

.nr.‘ — -
% sinfax) _ fon 1s—;in(r:n-:)dx

a &a

_ sin®ax)eos (ax, (“*l)fsm""z(amdx
na n

n-1 .
cos r{fﬂn»c)s:.n(a:»c) + (n;l) fco:;n z(ax)dx

(ab)? (ai)"
B L]

n! 1, 2 )
o+l (@>0, n=1,2, :
—ax2 '
x2n+l ax % = n! (a > 0)
n+l
2a
2n -ax? 1-3-5---(2n - 1) 1
g. x dx =
n+l n a
o] 2
te a +1/2, a > 0
4 i = e 3¢ x =
10, f §{x)dx = 1; ¢ () do 1,2, &< D
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