Trigonometry (For right triangle with sides Adjacent, Opposite, and Hypoteneuse):
Sin(0) = O/H Cos(0) = A/H Tan(6) =0/A H2=07+A2 Acircle = T2 Circumference=2nr
Sin(30°) = Cos(60°) = %  Sin(60°) = Cos(30°) ='3/2 ~=0.866 Sin(45°) = Cos(45°) =N2/2 ~0.707
Sin(0°) = Cos(90°) =0  Sin(90°) = Cos(0°) = 1

Moment of Inertia

Point mass or thin-walled wheel or hoop: 1=mr? Solid cylinder or disk: =Y mr?
Thin rod pivoting around end: I=1/3mr? Solid sphere: I=2/5mr?
Kinematics:

~ AT - Av -~ — 1= o -
(v)=A—Z (a)=A—Z r=r0+v0t+5at2 v: =v,%2+2a-Ar

Newton’s Laws:

YF =ma Fip = —Fpa

Forces:

Fg =mg (@ Sugface) £ = ugFy fre = tEn

Fe =ma, = % Fspring = —kx FBuoyant = Myisplaced 9

Work & Energy:

KEprans = imv? AKE = W, PE; = mgh PEgpring = 3 kx?
E=KE+PE AE = W, W =F - AF = |F||AF| cos Opqy

Impulse & Momentum:

J =FAt p=mv YI=0p  XPp;=XD (fFe=0)
— Zmiﬁ _ N

Vem = Zmi - ZP/M

Rotational Motion:

_ — {ve) _ A6 — ) _ bdo — 2
0 =s/r (a)l)—r—At (@) =—=— a. =ve/r
0 =0, + w,t + = at? w? = w,? + 2aA0
2

T=7rFsinf,; =F xleverarm Y1 =I«a L = lw = mvr (point mass)
1 Xmir;

Wrot = TAO KETOL’ = Elwz Tem = Z_ml

Harmonic Motion:

21 k
wp = 21fy = T  Am Xmax = 4 Umax = Awp Amax = Awh2

[mgr,
Wpendutum = gI M- \/% for simple pendulum of length L



Fluids:

p = mass/Volume P=F/A P, =P, +pgd Fp = Wfluid_displaced
pP1A1v1 = p A0, Avy = Av, (if p1 = p2)
Heat:

s AL AV
T, = a(TF —-32) Ty =Tc + 273.15 = aAT > = 3aAT = BAT
Qspecific = mcAT Qiatent = ML Qcond:mon = kALAT Cradiation _ ecdAT*
Ideal Gas:

N m 3 3 3
n= Na = Moo PV =nRT = NkT (KE) = EkT Unmonatomic = ENkT = EnRT

Thermodynamics:
AU=Q-W
W = PAV = nRAT (isobaric, const. P) W = nRT ln(g) (isothermal, const. T)
W= —%nR(Tf —T;) (adiabatic, monatomic) P, VY = P,V,Y (adiabatic)

5 3 .
Q = CnAT Cp_monatomic = ER Cv_monatomic = ER Y = Cp/Cy (= 5/3 for monatomic)
€= 1o 1 o 1@y = W] +1Q¢] ol =T, (Carnot engine)

AS = Q/T (Reversible processes)

Waves

_ __ |Tension __|ykT
f - 1/T v = fl Ustring_wave = m/L Usound_wave = / m




