Formula Sheet, Physics 1P21/1P91

Mathematics

quadratic equation, az® + bz +c¢ =0 :

v —b+ Vb2 — 4dac

2a
trigonometry: a? + b2 = ¢?
c sinf = a/c
a cosf = b/c
tanf = a/b
tang = SO 0
cos

circular arc (0 in rad): s = 0r
for a full circle, § = 27 and s = 27r

Fundamental Constants
g= 9.80ms 2

¢ = speed of light = 2.99792458 x 108 ~ 3.00 x 10® ms™*

me = mass of electron = 9.11 x 1073! kg
m, = mass of proton = 1.6726 x 10727 kg
m, = mass of neutron = 1.6749 x 10™%7 kg
G = gravit. constant = 6.674 x 107!' N m?kg~?
REg = radius of Earth = 6.376 x 10 m
Mg = mass of Earth = 5.9736 x 10** kg
Rr = radius of Moon = 1.74 x 10° m
My, = mass of Moon = 7.35 x 10%? kg
T, = orbital period = 2.36 x 10% s
Rg_1 = Earth-Moon distance = 3.84 x 10® m
Rs = radius of Sun = 6.96 x 10® m
Mg = mass of Sun = 1.99 x 10%° kg
Rp_s = Earth-Sun distance = 1.496 x 10 m

Mechanics

uniform linear acceleration a = const:

v = wvo+at
v = 12(vo+v)
Az =d = ot="1/2(vo+v)t=uvot+'at’
2 = v} +2ad

Newton’s Laws:

N2L: a

*Ftotal
m

N3L: ﬁAonB:_ﬁBonA

mm

Gravity: F=G

r2

friction:

fs S S('maz) - ,usFN

fr = const = puipFn, pr < s

kinematics of uniform angular acceleration:
(angular displacement Af, velocity w, acceleration «)

w = wo+at

w = Y2 (w+wo)
AO = Tt=1/2 (w4 wo)t =wot + at’
w? = wWi42aAd

rolling without slipping: d = s = Afr, vpr = wr, ar = ar
centripetal force and acceleration (for a = 0):

torque 7 = force X lever arm = Fl
moment of inertia:

2 2

I=mr® or Ipeay = ,miT;

about an axis through the geometrical centre:

1 1
Ihoop = mTQ Lgisk = 5 mr2 Ioa = E le

2 2 2
Isphere = g mr Isph.shell = g mr
N2L for rotations
T=Ia or Y 7=Ipogy

work Wy = Fd, or W, = 7 A
work done by a conservative force:

Wer (F—7') = = [U(F) = U(F)] = —AU(7)
gravitational potential energy

Fgravity =-mg ~ Ug=mgy

kinetic energy of translation: K; = %va

kinetic energy of rotation: K, = % Iw?
conservation of total mechanical energy

A (U + K + Kr) = Wnonfc.f.

power = rate of doing work = W/At = Fv or = Tw
1Watt =1J/1sand 1 h.p. =746 W
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N2L in terms of linear momentum p'= mv

= - Ap
1 Ise = F At = Ap F = lim —
mpulse t p or A}frilo Al

conservation of momentum for a system as a whole:

- . APiotal o
Z Fext = AI%IEO Atc;ta =0 ~ Piotal = const

elastic collision (AE = 0): C.o.M. and C.0.K.E.

S L omi—m2 | 2ma2
Uf1 = Ui Us2
m1 + ma2 mi + ma
i 5 2my L mg —my
f2 = Ui 2
mi + ma2 mi + ma
inelastic collision: C.o.M. only
— - mi — m2
Uy = Vi1 Vi2
m1 + ma m1 + ma2
7 R R . AL
angular momentum L = [&J, and 7= lim —
At—0 At

conservation of angular momentum:
Thet = Zﬁ =0 ~ Liota = const ~ Iwi = Iowo
i
Waves and Sound
simple harmonic oscillator, F' = —kx, U = 1/2 kax?

f=1/T w=2rf=+k/m

r = Acosf = Acoswt
v = —Awsin wt
a = —Aw? coswt

travelling wave y = A cos(wt F 2Tx) with v =\/T = \f
string of mass m, length [, volume density p:

Ustring = \/F/(m/l> = \/F/<pA)

1
intensity level: 8 = 10 log A dB, [y =1 x 1072 W/m?
0
int intensity: I P P
oint source intensity: I = — = ——
P Y A A
Doppler (upper sign = approach, lower = recede)

14+ Yo v = speed of sound
f=1 (1 5)3 ) vs = speed of source
T

v, = speed of observer




