BLACKETT LABORATORY

Mathematical Formulae

sin(A+ B) =sin Acos B+ cos A sinB | sin(2A4) = 2sin Acos A
cos(A+ B) = cos Acos B Fsin Asin B | cos2A = cos®> A —sin? A
tan(A+ B) = ;?FHJ:HZIZAJE?;HB;? = 2cos? A —21 —jl— 2sin? A

an
sin(r/2 — A) = cos A tan2A = T tan? A
sin A + sin B = +2sin <A —12_ B> cos (A ; B) sin C'cos D = +3[sin(C + D) + sin(C — D)]
sin A — sin B = 42 cos (A —g B) sin (A ; B) cos C'cos D = +1[cos(C + D) + cos(C — D)
cos A+ cos B = +2cos (A —g B) cos (A ; B) sinC'sin D = —3[cos(C + D) — cos(C — D))
cos A — cos B = —2sin (A;B) sin <A ; B>

ARITHMETIC SERIES
Spn=a+(a+d)+(a+2d)+ (a+3d)+---[a+ (n—1)d]
GEOMETRIC SERIES

Sp=a+ar+ar+ard+---arb = a((ll__f))
. a
For ‘T| <1 nh—>Holo Sn = m
BINOMIAL SERIES
—1)2? —1)(n —2)2®
(1+x)”:1+7ﬁ+n(n2, Ja~ | nln )?f,n L

5[2a + (n — 1)d]

TAYLOR SERIES

_ flla)@—a)  f'a)z—a)? f"(a)(=—a) / (df)
f(z) = f(a) + T + o1 + s where f'(a) d).
MACLAURIN SERIES (a = 0)

_ f'(Oz  f"(0)a?  f"(0)2°
f(x) - f(O) + 1! + 2! + 3! .....
Examples (all with a = 0).
sinz Lz :c7+ cosz =1 x2+1:4 x6+ tanz x+x3+2x5+
1 = — = — J— J— . = P PR JR— e — J— R

1!x 3!:1:2 5!x3 7! 2! 4;;2 69!53 A 3 15
e‘r:1+ﬁ+§+§+ 1n(1+$>:$—?+§—z+€— ‘.ZC|<1
1 ! ! !

1= =l4+z+a®+23 42" +25+---

For a sphere of radius r, area=47r2, volume=(4/3)7r3.
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T —iT T - .
cosz =1 te coshe =S¢ +e lim 2T _ 4
. 2 . 2 z—0 axr
elI _ e—lfﬂ efE _ e—fE

sinx = o sinhz = —3

e = cosx +isinz e¥ = coshz + sinh z For integer n:
e " =cosx —isinz | ¥ = coshz — sinhz nl=n(n-1)n—-2)---- 2-1

) i 2 _ 2 ‘1.2 0l=1

1=cos“z+sin“x | 1= cosh”z —sinh”x

(o) B PO ()
—laxr =a e €T = n —
dz n+1

d
d—(ax") = nax"! /cosx dx =sinz 4+ C

x

d
(a) :—% /sinxdx =—cosz+C

dr \z x

d
d—(sin ar) = 4acosax /Sec2 xdr =tanz + C

x

d
d—(cos ar) = —asinaz /cosec2 rdx = —cotx+C

x

d
d—(tanaw) = asec? ax /tanxdw =—In|cosz|+ C
x

d axr
%(sec ar) = asecaztanar /e“‘” dx = % +C

d x
%(e‘”’) = qe® /a”” dx = —lia +C

d 1
d—(sinha:) = coshx /—da: =ln|z|+C

x x

d !/

%(cosh x) =sinhzx / J;((j)) dx =In|f(x)|+C
dx 1 4 (x dz .1
[#2a —aw(G)re | [ym=m = (D)re

dx xdx
_ 72 + g2 — /722 £ g2
/\/m _ln(x+ xia)—i—C’ e ¢ +a*+C

Speed of light in vacuo c 3.00 x108 ms !
Permittivity constant €0 885 x107*2 Fm™!
Permeability constant 1o 47 x10~7  Hm™!
Electronic charge (-) e 1.60 x107¥ C
Mass of an electron Me 9.11 x1073! kg =0.511 MeV/c?
Mass of a proton my 1.67 x1072" kg =938 MeV/c?
Planck’s constant h 6.63 x1073* Js
h=h/2T 1.05 x1073 Js
Gravitational constant G 6.67 x107'' Nm?kg—2
Earth’s gravity g 9.81 ms 2
Gas constant R 8.31 JK " tmol ™!
Avogadro’s number Ny 6.02 x10%*  mol™!
Boltzmann’s constant kp = R/N4 1.38 x10723 JK-! =8.62x107° eV K1
Stefan’s constant o 567 %1078 Wm 2K
Atomic mass unit u 1.66 x107%7 kg
Bohr magneton pup =eh/2m, |9.27 x10724 JT-!
Rydberg constant R(Rydberg) 1.10  x107 m~! = 13.6 eV/hc
Fine-structure constant | o = e?/(4mweohc) | 7.30  x1073 =1/137




