1 Formulas for 1% Midterm

One dimensional motion in x:

1
x = z9 + vot + §at2 (1)
v =19 +at (2)
v? = v3 + 2a(z — 20) 3)
Projectile Motion:
X y
T = Zo + Vgt | Y = Yo + voyt — 59t
Vp = Vog Uy = Voy — gt
Ug = /U(Q)w /U; = U(2)y — 2g(y - ?/0)
Forces:
YF =md 4)
Fy < psN (5)
Fy = N (6)
Circular Motion:
2
v
Qe = E (7)
Newtonian Gravity:
GmM
F="m ®

N x m?2

G=6.67x10"" "



2 Formulas for 2"¢ Midterm

Work and Energy:

W = Fd
1

2
K Eiransiation = imv

PEgravity =mgy

1

PEgpring = 5’“”2

W =AKE
Wnonconservative =AKE + APE

Momentum:

p=muv
ﬁexternal = Aﬁ/At

Rotation — Translation Correspondence:

Translation | Rotation

Zors 0 0=s/r

v w w=uv/r

a ! a=alr

m I I = Smr?

F T T = 'I‘J_F = T'FJ_
P L L=1Iuw

Yr=Iua

1
K E;otation = §IW2
Whrotation = TAG

T=AL/At
Static Equilibrium:
YF, =0
YF, =0
¥r=0

—~~
N
L

~



3 Formulas for the Final

Fluids:

1 1
Py+ Spvi + pgyn = Pa+ Spv3 + pgyo

3

Volume Rate of Flow (%) = Ajv; = Asvy

Mass Rate of Flow (%) = pAiv1 = pAsvs

Fbouyancy = weight of fluid displaced = pfluz'dVdisplacedg

Simple Harmonic Motion:

F=—kzx
k

a=——=zx
m

a=—-w’z

2
w=—7r=27rf
T

Table of w under different conditions:

w
Spring \/ %

Phys. Pend. | 4/ ngd

Simp. Pend. ﬂ

Pair-wise relations between dynamic variables:

vars | relation comment
x-t | z(t) = Asinwt Trmaz = A
v-t | v(t) = wAcoswt Umnaz = WA
a-t | a(t) = —w?Asinwt | apes = w?A
v | (5)°+(35)" =1

va | (20" + () =1

ax | a=—w?z

Waves:

y(z,t) = Asin (kz F wt)

27
k=—
A
vziz/\f
T

(33)
(34)

(35)



Table of v under different conditions:

v
: T
String \/;
Bulk Medium %
air 3457
Standing waves:
In n
closed-closed | f, = 5rv | n=1,2,3...
open-open | fp, = grv | n=1,23...
open-closed | f, = jzv | n=1,3,5...
Sound Level:
1
I x ﬁ

I
dB = 10logio | ———
og10 (1 x 10—12%>

Doppler, Beats, and Sonic Boom:

fo [s

Uy — Vo Uy — Vg

fbeat = |f1 - f2|

. v
sinf = 2
v

Thermodynamics:

PV =nRT
< KEtT' >= ng

y _ /ﬂ_ [3RT
RMS = m VT
AU=Q+W
Heat:

Q = mcAT
Q==+mL

AQ A
=N FpAT
P = ec AT*



Thermodynamic processes:

w Q AU relations
iso-P —nRAT nCpAT | nCy AT r=7
iso-V 0 nCyAT | nCyAT aA=£5
iso-T | —nRTIn{2 | nRTIn 0 PVi = PV,

adiabatic nCy AT 0 nCy AT | PV = RV}
Molar Specific Heats:
Cv | Cp | v
monatomic | SR | 2R | 2
diatomic gR iR 1
polyatomic gR gR g

Efficiency and Performance:

Signs:

Constants:

what — you — get

eff = S ———
w
€ : -
engine QH
Coef freprig = %
Qu | Qc | W
engine + _ -
refrig - + n
g9 9.85ﬂ2 ]
G | 6.67 x 10—111\27";
Pwater 1000%
P, | 101,300Pa
Ny | 6.02 x 10?3 molecules
molte
J
R 8.315Em o
k| k=4-=138x10"2%
Usound in air 345%
o | 5.67x 108 m"zVK

(49)
(50)

(51)



