Physics 151L
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Possibly Useful Formulae

For constant acceleration in one dimension:
v=at+yv,

X=zat? + vt + X,

vZ - V2 = 2alXx

Momentum — linear and angular:

p=nv L=rxp= | o
Newton's Second Law:
F=ma Ly
F=ma = e
Circular Accelerations:
Vi -V R
&= RTYR T
Circular Accelerations:
2
- V_ - a)ZR
&°R
_ Qv
& t
Friction:
fi = N

fo< UN
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Moment of Inertia:
1= mr?= jrzdm
body
l o = MR?  (ring)
1 .
lem = 5 MR® (dist)
1
| = -— ML* (thinrod
c.m. 15 ( )
| = c MR® (sphere)
Parallel axistheorem:
=1, + Mh?
Kinetic Energy — rotational and translational:
1 1
K=— +=1__af
2 2 c.m.
Work:
f
W, =|F@s

Potential Energy:

=i

U(F)-U(ref) = - [ F &5

Uy)= mgy (gravity, near Earth)

uU(r)= —ﬂ (gravity, generaly)

U= o (spring)

Condition for rolling without slipping for around object of radius R:

s= R V= R | &= Rd |
Oscillations:
xeox 2et2l x- Aoy ws <
az - Y 2 T X() = Acoswt + ¢) “Vm
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Temperature Scale  T(K) =T(°C) + 273.15

First Law of Thermodynamics:

Ideal Gas Equations:

I

N o

35
Specific Heat: C, = (E’E’ or

AE=Q+W=0Q-W,
W = Work done by environment
W, = Work done by system

PV = nRT and E

(— 2 org)nRT
2’2" 2
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C
Adiabatic Index: y = ==
C,

Elementary Thermodynamic Processes

Constants  Change of Heat Given Work Done Change of
Process During Energy to System by System Entropy
Process AE Q dW, = PdV dS=dQ/T
1. Isochoric T,
dv =0 PIT nC, AT nC, AT 0 nC, In( ?j
2. Isobaric
c nC, AT P AV T
dP=0 VvIT nC, AT - n(C, +R) AT — RAT nC, In( Tij
3. Isothermal V, V, V,
drT=0 PV 0 nRTIn[Vj nRTIn[Vj nRIn(Wj
4. Adiabatic PVY G
Q=0 TV nC, AT 0 R A(PV) 0
(Isentropic) TPYY = -nC,AT
Efficiency of aHeat Engine:
Q|
= = 1—‘— - 1-== (Carnot)
QH QH H
Heat Transfer:
A AT
| = AQ = kKA— | = eg AT*





