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

Constant acceleration: X = Xq + Vot + Ea"t

2

V = Vg + a,t

Vx2 = on2 + 2a5(X = Xo)

Circular motion: vV =TW ac = v2/r
*  Dynamics
nd dp
Newton’s 2™ law 2F =3¢ 2F =ma
Hooke’s law F=-kx
Work dW = F.dx
dw
Power =——=Fvcos0
dt
o 1
Kinetic Energy K= 5 mv?
" u
Potential Energy Ux) = - [ Fdx F=- Ix
1
U=mgh, U= Ekx2
Momentum p =mv
Smir; f rdm
Centre of mass rrm="M Of = M
. . Gm1m2 Gm1m2
Gravitation |Fl= ——— U=-—""—""
T r
* Rotational dynamics:
o
a4 a
T=rFsin0=Ia
[=" m?or= frzdm
i
L=rxp
L=mrvsin0 or=Iw
W=[tdo
1
K= 7 In?

2

¢  Thermal Physics:
AL
T = oAT

AV

V- =BAT
Q=mcAT

Q=mL

PV = nRT = Nk,T

" = §k3T=Em?
2 2

PVY = constant

H=1<Ad—T
dx

dW =-PdV
"Eint =Q+W

continue to next page...



¢ Waves and Oscillations

v =Af o = 2nf
k=2t r-1
f
F =-kx AP . = VPOS ¢

T=2n\/z "2 -k/m
g

I_power 1= P
area 4’
L, 242 252
IZE VH# “S1ax P =—uwnA
#CiV &
f =f?$/gm—\f)( freat=T1! T2
S

y = Asin(kx — ot + ¢)

Trigonometric identities:

sinA +sinB = 2sin(A; B)COS(A;B)

cos A +cos B=2cos A;BCOSA;B

sin2 0+ cos2 0=1
cosine rule: a2 = b2 + 02 —2bccosH
sin(A+B)=sinA cos B cos A sin B

cogA £B)=cosA cos BF sin Asin E



DATA SHEET
1 atmosphere (Standard air pressure)..............coeeveeereereenennnn. 1.01x103 Pa
Latent heat of vaporisation of water at constant pressure....... 2.30x100 J kg-!
Latent heat of fusion of 16€, L «eevveeeveeeeeeeeeeeeeeeeeeeeeeeeeeeens 3.33x105 J kg'!
Avogadro's constant, N ..........c.ccoooeeivrivreieeeeeeeeeeee e, 6.022x1023 particles/mole
Charge on lECtION, € ........cccveveveeereeeeeeeeeeeeteeeeeeeeseeeeeenenns 1.602x10-19 C (negative)
GaS CONSLANT, R .o eeee e eae e 8.314 J K-1 mole-!
............................................................................................. 0.0821 litre-atm K-! (g mol)-!
ALOMIC TNASS UNTE 5 U eeveeeeeeeeeeeeeeeeee e eee e eeeeeeeeeeeeeeeeeseaeens 1.661x10-27 kg = 931.5 MeV/c?2
Mass O €lECLION, Mg «.vvvveereeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeeeereeeeaeas 9.109x10-31 kg = 5.486x104 u
MASS Of NEULTOM, TN eveeeveeereeneeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 1.675x10-27 kg = 1.0087 u
Mass Of Proton, Mp........c..ceweveeuiuieeieiieenieicecieneeeeeceeneens 1.673x10-27 kg = 1.0073 u
Boltzmann's CONStant, Kp........ccooovevveeveeeeieeeeeeeeeeeeeeeeeeeneeneas 1.381x10-23 JK-!
Earth's gravitational acceleration, g.......cccceeevvuviieieeeeeennnnnnnnns 9.80 ms2
Speed Of lIGht, C ..oovvvevieeeeeeeeeeeeeteeeeeeeee e, 2.998x108 m s°!
Universal gravitation constant, G ............c.ccoeceeveeveeereereenennnn. 6.673x10- 11N m? kg-2
DENSIty OF WALET, P ..evveveevirieeeeeeeereeteeteeee et 1.00x103 kg m3
Mass Of Barth...........cocooiiiivieieieieceeeeeeeeeeeeeeeee e, 5.98x1024 kg
Average radius of Barth.............c.ccooooovieveiiieiieeeeeeeeene, 6.37x10 m
Mass Of MOOI........cveuieeieuieeeeeeeeeeeeteeee e, 7.36x1022 kg
Average Earth-Moon distance.............covevevevieereeereeerennnnnn. 3.84x108 m
MaSS OF SUN ...ooviiieieeicceeeeeeeeeeeee e 1.99x1030 kg
Radius Of SUN ......oovoviiiiiicieeeeeeeeeee e, 6.96x108 m
Average Earth-Sun diStance .............cccocoovevvevveereeveeeereenenens 1.496x10!! m
Volume of 1 g mole ideal gas at 101.3 kPa (1 atm) and
AL 0°C (273 K)o 2.241x102m3
AL 25°C (298 K)o 2.447x10-2m3
Specific Heat of Water . .. 4186 J/Kg °C
Mechanical equivalent of heat, 1 cal............ccccviiiiieennnnnniii. 4.186]
Stefan's CONSLANL, O c.vveeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeseeeeeeeans 5.67x10-8 Js-Im-2K-4
Wien's CONSLANt, B ..oeeeueeeeeeeeee e ee e eeeeeeeeeeeeeeeeeeas 2.898 x 10-3 m.K.
L BV e e s 1.60 x 10-197

Reference Intensity, I, (near the threshold of hearing), ........ 1 x 10-12W m=2



