Physics 1401
Formula Sheet

Chapter 2: One Dimensional Kinematics

AX = Xf - Xi
total distance traveled
average speed = - .
total time
AX Xg =X
Vav E—— =
At ty -t
. . AX
v=lim v, = lim —
At—0 At—0 At
_Av_ ViV
YAty -

. . Av
a= lima,, = lim —
At—0 At—0 At

Constant linear acceleration
= Vv=yg+at

1
. x:x0+z(v0+v)t
. x=x0+v0t+%at2

« vi=vZ+2a(x—x,)

Chapter 5: Newton’s Laws of Motion

W =mg

Chapter 6: Applications of Newton’s Laws

. fSSﬂSN

o fe=mN

W = Fd cos@
1o
2

Wt =AK

Chapter 8: Potential Energy and Conservation of Energy

W, =-AU ,
U grav = Mgy
E=K+U

1
u spring = E kx®

W, =AE

Chapter 9: Linear Momentum and Collisions

X :Zmixi _ My +myX,
TEm, m,+m, +...
y ZZmiyi _ My, My, e
T Im, m,+m, +...

Vli +V1f :Vzi +V2f (1'D eIaSt'C)

m Vi + M,Vai = M Vir + M,Var¢



Formula Sheet

Chapter 10: Rotational Kinematics and Energy

S e Constant angular acceleration
L] = —
' +at
» w=wyt+a
. Ag = Qf - Qi 0
1
AO O: -6, . 926’0+E(a)0+a})t
] =—=
ALty -t 1,
- 9=t90+(00'[+—at
Y 2
e w=lim— 2 2
At—0 At " 07 =0 +2a(0—6’0)
_ Ao 0 O I_N 2 2 2
A v o 1= mp2=mr’ +mrl 4
i i=1
. Aw (N point masses)
o a=lim—
At—>0 At 1 2
* Kot =7 lo
T 2r 2
CT g, + L1 0
*  Kital = Kirans + Kot = P Mvcw +E lem@
. Vi =Tw .
(CM is center of mass)
. a; =ra
. Ay =ro’
Moments of Inertia for Uniform, Rigid Objects of Various Shapes
R R R _
: . ML
) L filL . N L
~.E sE o '-
. A i U 4
A !
Hoop or Disk or Long thin rod
cylindrical shell solid cylinder sk ar (axis through midpoint) Long, thin rod
I'= MR? I'=3 MR? solid eylinder I=4%Mi? (axis at one end)
2 d cylu i —1 a2
(axis at rim) ['== ML
=2 MR?
R R R W
Al — A | L - . \
‘} -‘-! 'f - 'g i -"'I 1 'I'L
‘.‘r. = - - .i ".
Huollow .-a[ﬂu:rs' Solid sphere o
_ 2 papt 3 3 o Solid plate
I=5MK I=¢ MR Solid sphere {axis through center, Solid plate
['m? at rim) in plane of plate) {axis perpendicular
I= 5 MR I'= ﬁ ML* to plane of plate)
I=L ML+ W)
Chapter 11: Rotational Dynamics and Static Equilibrium
. r=rFsing AL
. ZT = —.
e L=lw.
. W =170

. L=rmvsing.
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Chapter 12: Gravity

m; My 4r?
° l:grav_G 2 . TZ:GM r3
11 N-m?

G=6.67x10"" —— 2GM

o e
. U, =-cMM

grav . .
r A list of solar system data is located at the end of the formula sheet

Chapter 13: Oscillations about Equilibrium

1 k
[} f = — " = J—
T @ \E
w=2rf p
.7 _2_,, T=2x N
@ L
« X =Acos(at) - T=2r|—
v =—Awsin(awt) J
a=—Aw” cos(mt)
Chapter 14: Waves and Sound
. v=Af u
o 1+
e v=343m/s (speed of sound in air at . Vv
standard temperature and pressure) i f'= u f
1 =
v
Chapter 16: Temperature and Heat
9 . AA = ZaAOAT

T ==T+32
5 . AV =3aV,AT = SV,AT

g e 1cal=4.1861J

. T =§(TF -32) e Q=mcAT
o T¢=Tc+273.15
. AL=al AT
Chapter 17: Ideal Gas Law
PV = NkT

. k =1.38x1072% JIK (Boltzmann’s constant)

. PV=nRT

(universal gas constant)

R=8.31 )
mo
° Q = mL



Formula Sheet

Chapter 18: The Laws of Thermodynamics

AU =Q-W T,
* Cnx =l
Th
W = PAV
Q . AS =9
Qn

Solar System Data

radius of Earth: Rg = 6.37 x10° m
radius of Moon: Ry, =1.74x10° m
mass of Earth: Mg =5.97x10% kg
mass of Moon: 7.35x10%? kg

mass of Sun: 2.00x10% kg

Earth-Moon distance: 3.84x10% m
Earth-Sun distance: 1.50x10** m



