PHYSICS 101 EQUATION SHEET

Prof. Doney 2/17/11

CONSTANTS/CONVERSIONS VECTORS & RIGHT TRIANGLES
1 mi =1.609 km = 5280 ft Note: right (90°) angle is required
lin.=2.54cm 1m=3.28ft
1 liter = 1000 mL = 1000 cm?® = 1x10°m®
hyp R y
lkg=221Ib 11Ib force =4.45N opp
1 kcal =4180J 1 hp = 746 watt 0 O
1 Watt=1J/s 1Pa=1N/m? o
1 atm = 1.013x10° N/m® = 14.7 psi adj X
g=9.8m/s? G = 6.67x10™ Nm?%/kg?
“SOH CAH TOA”
GENERAL MOTION o = OPP s = adj
Avg speed = distance / time hyp hyp
Avg velocity = displacement / time e opp sin 0
v X=X _ AX adj  cos @
t, -t At
_ opp
— - 6 =tan" | ——
t, —t At
2t hyp® = adj® + opp® or X’ +y*=R?
CONSTANT ACCELERATION (x-dir) hyp = 4/ adj’ + opp® or R= . X"+ y?
X = Vayg t x:xo+v(,t+1/zat2
V=V, +at V2 = Vo2 + 2a (X = Xo) ERICTION

V=% (V+ V) where: AX=X-—X, Frr = 1 Fy Ms = static, = kinetic

W = mg
CONSTANT ACCELERATION (y-dir) For NO MOTION: a=0, XF=0, XF,=0
Y = Yo + Vot + % gt° V=V, +gt When MOTION: a = 0, because XF, =0 and/or ZF,#0
Vi=Vy +29 (Y —Yo) where: Ay =y -y, Use Newton’s 2" Law: SF=m a
PROJECTILE MOTION (2-D) CIRCULAR MOTION (constant velocity)
V2 1 27w
Aradial = acentripetal = — T= T V= T
2
v m, m,
F=ma. = m— Fgra\,:G—2
r r

WORK & ENERGY

Vxo X W = Fpepd = Fdsin®
x-direction: a,=0 P=W/t=Fd/t=Fv
Vyxo = Vo COS 6 KE=%mv? Wyer=AKE = KE, — KE;
Vx = Vxo X=Xo+ Vol I:)Egrav: mgh Felastic/spring =kx PEeIastic/spring = kX
y-direction: a, = - g (when choose +y up) CONSERVATIVE FORCES ONLY:
Vyo = Vo SIN 0 Vy = Vyo + gt E, = E; = constant KE; + PE; = KE; + PE;

Y=Yot Vot +%08  V,* = Vet + 29 (Y — o) NON-CONSERVATIVE: Wi = AKE + APE
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MOMENTUM & COLLISIONS TEMPERATURE
P=mv AP = FAt F=9/5°C + 32  °C=5/9(°F-32) K=°C+273.15
ELASTIC: mMyVy + MoVai = MyVig+ MoV AL = o Lo AT AV = BV, AT note: B=3 a

AVi = AVf or Vy—Vyi=- (sz — V]_f)
GASES

PV=nRT R =8.315 J/mol-K = 0.0821 L-atm/mol-K

INELASTIC: mgvy + mavy = (My+my) v

C.O.M. & MOMENT OF INERTIA PV, PV, ”s
= Navog = 6.02x10”" molecules/mole
sm. X, sm.y, T T
com = com= —— 3
Mota Mot KEap = %emv' = Z KT k=138x107 JK
L, =Y my? ly=2> mx;”
U=—NKkT =—nRT

CIRCULAR MOTION (constant accel)
360° =2n =1rev. S=rA0

HEAT
A6 Aw

® = @ = Q=mcAT Cuwater = 1.00 Kcal/kg®C = 4186 J/kg°C
Qr=m Ly Liwater = 3.33x10° J/kg

Viagn = I ® A@an =l o 5
Q,=mL, Luwater = 22.6x10° J/kg

2 2
Y ro _
Aradial = ¢ = — = u = I'(D2 Qin = - Qout
r r
A T, -T L
1 AQ _ KA_2 't R=—

T= T wo=2nf At k
A
AQ _ooaT o= 5.67x10° W/mK*

ROTATIONAL MOTION (constant accel) At

o = constant 0=2% (0, + )t

) THERMODYNAMICS
AO =t +% ot W=t at _
) 5 AU = Q—-W (first law)
O =0, +2 oAb Davg = 2 (0, + ®)

Isothermal (T = constant): AU = 0, Q=W

T = Frpep =Frsin®
Perp Adiabatic: Q=0

T =Yt =la=mra
NET Isobaric (P = constant): W =P AV
KEo = %2mV’ + %1 o :
Isochoric (V = constant): W =0
L=lo
e = W = QH _QL =l-—QL
Q Q Q
FLUIDS " ; :
m o =T, T
p= v W =mg =pVg Y = Psubstance ! Pwater ideal TH TH
P= F P = h P=Py,+ P
B K = P9 T oTam gage MISCELLANEOQOUS
P =P,+ pgh Fe=pigV Acirle = T r’ Ay=%Dbh Avrectangle = bh
Viox = W h chlinder = nr'h Vsphere =4/3nr

P1ALIV1 = P2AzV;
Py+ % pvi® + pgys = Py + % pvs’ + pgys



