Final PHYS 103 Spring 2013

Equation Sheets (Part 1)

Part 1
F F L-L

w =1000 kg/m® . Pressure =p=— = — =Y 0 = pgh;
p g/ P=% o= c ) Pn=Pg
F/A =Y (L-Lo)/Ly F/A =S (L-Lo)/Lo AP =-B (V-V)/V, |
1 atm = 1.013 x10° Pa, Fg = pgV A =AWV, Av -volume flow rate,
g=9.8 m/s*
Mass flow rate = Avp
p1 + 172pvi® + pghy = p, + 1/2pv,> + pgh, flow in horizontal pipe: p; + 1/2pv,* = p, + 1/2pv,’
TCC) = g [TCF) - 32]; TCF) = % TEC) +32; T(K) =[T(CC) + 273] ATr=1.8 AT

PV=nRT,R=8.31J/molK or R=0.0821 L-atm/mol-:K

Nay =6.022x10% N=nN,,

L- Lo = Lo (T-To), A- Ao =20 Ao (T-To), V- V() = B V() (T-To) V - Vo =30, Vo (T-To)

o= Y(X, (T'TO) p % ; Acircle = 7111‘2 1 m= 100 cm chbe = a3 Vsphere :%nRS

Veyi = m’L 1m = 100 cm 1kg=1000g

Kinetic Energy of moving object = % m v

Potential Energy near surface of earth = mgh, g=9.8 m/s

R=L/k % =ecA(T* - Ty o =5.67x10° W/m*K*

A
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TCC) = § [TCF) - 32]; TCF) = -2- T(C) + 32; TK) =[T(C) + 273] p= %; Agirate = TIX°

1m=100cm  Vepe=2"  Vipere =§nR3 Vep=r'L Im=100ecm  1kg=1000g

Heat: Q =me(T - T), Q=mLg, L -latent heat heat lost = heat gained

Coater = 4186 ‘; ; Le=335x105 2 ; Cice = 2100 ‘:]
kg C kg kg’ C
Q-kali=T2, Q=kA I%t R=1/k %: eGA(T* - Ty o = 5.67x10° W/m’K*
i
T,
Thermodynamics: AU=AQ + W W =PAV Qi=W+Q, o= e=1--%
Qn T
cop=2¢ cop=—1e
W Ty, - T,
Harmonic Motion
. 2T . m
x=Acos(0t) v=-@ Asin(ot) o=2nf o= T =-kx period: Tgping= 27 x ;
1 2 2 2
pend——Zﬂ: — f=—'i‘— Vmax = A® E=%mv"+ Y% kx"; Us =% kx“;
- 1/2 ; v (D (AZ x2)1/2

F
E= % m(y) waves; v=Af linear mass p = % v =\P

73

A4 2L
standing waves on string: n=1,2, 3, f=—n A=
2L n

Sound:

m T _ |y _‘ B I
=(331?) 273K V_\/: V_J; ,B:lOlog(I—]
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F Tension
Waves: v=Af  linearmass: p= =2 v=\/: =
L H H
. _ _ T
sound: v =343 m/s v=331m/s Ty
v v
I, =10" W/m? =t r=—" B=10dB log—- B—Pr = 10dBlogI—2 f= f—sowmd— 4
t-A 47IR2 IO Il Vsound + Vs
. . . . v 2L
standing waves: on string and in open pipe at bothends: n=1,2, 3., f T A=—
n
in pipe closed atoneend: n=1, 3,5, ... f="n X=iL—
4L n
interference: constructive: d,-d; = nA f=rY g destructive: dy-d; = (n+L)A = v (n+'%)
d, -d, dy -d,
Electric charge: q=Ne F= kgl—qz—z— E= k—qz— F=qE qE = ma
T r
k = 8.99x10° Nm/C? e=16x10°C  m,=9.11x10" kg Circuits: R= p%;
I=nqv4A
Aq N
R = Ro[1 + o(T- To)]; V =T*R =24 7¢, Q = mcAT p=t P=IR
At t At
V2
P = S P= I*V; in series : Reqg= R;tR;+... 4R, in parallel: 1/Req= 1/R;+1/Ry+...+1/R,
Motion for constant acceleration
2_ .2
X==wﬁ+1a2 xf=xi+XL—Jﬁ— V=V, +at;
2 2a

F=ma
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Light:
c

E=hc¢/A n=— A =A¢/n ¢=3x10"m/s  n;sinB; = nysind,
A%

Thin convex lense and concave mirror

l/p+1l/q=l/f M=-gp

- 2 — a3 _ 3 — 2
Agirele = T chbe =a V= _3— nr chl =7r’L

Inm=10"m 1 km =1000 m 1kg=1000g 1 m =100 cm= 1000 mm

1 mi=1.609 km

n;sin6,, = n,sin90°

1ft=12in.
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