PHYS1121/PHYS1131 - FORMULA AND DATA SHEET

This information will be provided to students in all examinations in the course.

The symbols in formula have the conventional meanings.

¢ Kinematics
. 1 2
Constant acceleration: X = X, + Vot + Eaxt
V=1Vxo t+ at

V2 = Vo2 + 2ax(X — X,)

Circular motion: V=rm ac = v2/r
*  Dynamics
d
Newton’s 2" law SF = fl% SF =ma
Hooke’s law F=-kx
Work dW = F.dx
dw
Power P=——=Fvcos0
dt
o 1
Kinetic Energy K= 5 mv?
" v
Potential Energy Ux)= - [ Fdx F=- Ix
1
U=mgh, U= Ekx2
Momentum p =mv
Smiri f rdm

Centre of mass

* Rotational dynamics:

a6 do
©= 4 =t

T=rFsin 0 =la

I=Sm, r?or = fr2dm

1

L=rxp
L=mrvsin9 or=Iw
W=[tdo
K lI 2

= %MR2 solid sphere

*  Thermal Physics:

AL

T = aAT

AV

N = BAT

Q=mcAT

Q=mL

PV = nRT = Nk;T
3 1 >

g = —kgT=—mv
2B 2

3
U = Ne = 5 Nk T

PV' = constant

H=1<Ad—T
dx

dW =-PdV

e Gravitation

.. Gmym
Gravitation IFl= % =
r r

~ Gmym,

Keppler's 2 Law dA _ L

dt  2M,

4n
GM

3

Keppler’s 3 Law 72 _ a

S
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* Waves and Oscillations

T B
V=_|— V=_|—
w P
v=Af w = 2xf
21 1
k=T T =?
F = -kx AP = VPOS .«

B= 101og10(1i) I, =107"?Wm™
0
- power 1= P2
area 4qur
L2 1 2,2
I=—pvow”S; .« P=—uvo A
2 2
, Jcxv
f=f( — 0) foear =11 =15
CF v,

y = Asin(kx — ot + ¢)

f = |= A, =

n (T &
"2l " n

Trigonometric identities:

sinA +sinB = Zsin(A; B) cos(AiB)

2

cos A + cos B =2 cos A+B cosA_B
2 2

cos A - cos B=-2sin A;B sinA;B

sin26+ 00526 =1

cosine rule: a2 = b2 + c2 —2bccosH
sin(A=B) =sinA cos B+ cos A sin B

cos(A+B)=cosA cos BF sin Asin B



DATA SHEET

1 atmosphere (Standard air pressure) .......cc.eeveeeeeeeeerreevnneeeen. 1.01x103 Pa

Latent heat of vaporisation of water at constant pressure....... 2.30x100 J kg1

Latent heat of fusion of 1€, L c.veeoveeeeeeeeeeeeeeeeeeeeeeeeseeenn 3.33x105 J kg!
Avogadro's constant, N.........ccccuiiiiiiiiiiiiiiiiiiiieeee e, 6.022x1023 particles/mole
Charge 0N €lECtION, € .........ccvevveveereereeeeeeeeereeeeereeeeeee e e, 1.602x10-19 C (negative)
Gas CONSEANT, Ri..vneeeeeeeee e e e e e 8.314 J K-1 mole-!
............................................................................................. 0.0821 litre-atm K-! (g mol)-!
LAMU = 1 U e 1.66 x 1027 kg

ATOMIC TNASS UNIE 5 U «evveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 1.661x10-27 kg = 931.5 MeV/c?
MaSS Of lECtION, M ..eeveeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeenes 9.109x10-31 kg = 5.486x104 u
MaSS Of NEULTON, 1My wevveieiiiniiiiiiee et eeeeen 1.675x1027 kg = 1.0087 u
Mass Of Proton, My ........c.cveeureruieeiiieieiieiiciieieseeseieeees 1.673x1027 kg = 1.0073 u
Planks CONSLANt, N «oeeveeeeeeeee e e e e eeeeeeeeeseae e 6.63 x 1034 Js
Boltzmann's CONStant, Kg ........c.ocveevevueeeiveeeieeeeeeeeeeeneeneeneas 1.381x10-23 JK-1

Earth's gravitational acceleration, g..........ccccvvveeeeeeeernsinnnnneen. 9.80 m s2

Speed Of LIGht, C...ovvvevieeeeeeeeeeeeeeeeeeeeeeeee et 2.998x108 m s°!

Universal gravitation constant, G..............cccoeeeveeeeeevueenenen. 6.673x10-1IN m2 kg2
DENSIty Of WALET, Puv.vvvevireeeeeeeeereereeeeeeeeeeseese e eeee e eseenns 1.00x103 kg m3

Mass Of Barth ........c.occvevveeviiiiiieieeiecceeeeeeeeeeeeeeee e 5.98x1024 kg

Average radius of Barth ............c.ccoocoovevveveiieeeieeeeeeeeee, 6.37x109 m

MaSS OF MOOM.......cvievieeieiieieeteeeeeeteeee et enea 7.36x1022 kg

Average Earth-Moon diStance.............cc.ocvevveeveeeereeeeveeenenenn 3.84x108 m

MaSS OF SUN ...voviieeieeieeceeeceeeeeeeeee ettt 1.99x1030 kg

Radius Of SUN ....c.ooviiviiiiiiciiceeeeeeeeee e 6.96x108 m

Average Earth-Sun diStance............ccoceevevvevvevieeeeeieenenen, 1.496x10!1 m

Volume of 1 g mole ideal gas at 101.3 kPa (1 atm) and

AL 0°C (273 K) oot 2.241x10-2m3

AL 25°C (298 K)ot 2.447x10-2m3

Specific Heat of Water | ... 4186 J/kg °C

Mechanical equivalent of heat, 1 cal ............ccceeeeviiininnnnneen. 4.186]

StEfaAn's CONSLANT, G .vveeeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeeseeeraeeeas 5.67x10-8 Js-Im-2K-4
Wien's CONStANt, B .oeeeeeieeeeeeeeeeee e eeeeeeeeeeeeeeeeeeeeaeaas 2.898 x 10-3 m.K.

L BV e e e e e e e 1.60 x 10-197

Reference Intensity, I,, (near the threshold of hearing), ........ 1 x10-12W m—2



