Official Starting Equations (OSEs) for Engineering Physics 1 (Physics 1135)
Component versions of vector OSEs are also OSEs.

ar dv

Kinematics: r=xi+yj U= ” a= =
Constant d: X = Xg + Voyt +% a,t? Vy = Voy + Ayt V% = Vo ? + 2 ay(x — xp)
1
Y = Yo+ voyt + 5 ayt? vy = Voy + ayt vy% = voy% + 2 a,(y — yo)
Newton’s Laws: YF =ma Y E, = ma, Y F, = ma, Fgy = —Fyp
Weight: W = (mg, down) = —mgj if y — axis is up
Spring force: Fs, = —kx
Friction: fs < usN fik = ueN
. . v?
Circular motion: ac=—
Dot Product: A+B = ABcos6up = AB)jy = A\pB = A By + A B, + A,B,
f - N - - — aw - N
Work: w=[ F-dr F =constant=W = F-D Power: P = — P=F-%
Work-KE: K= %mv2 AK = W,
Mechanical Energy: £ = K + U Ef — E; = Wother

Potential Energy: Us—U; = —Wir Ugrqw = mgy (near surface, y-axis up) Uspring = %kx2

F=-2
Universal Gravitation: F; = GTZM Ug =— GYZM
Momentum: p =mv ﬁnet = Z—f
Impulse: J=[Fdt Pr—Di = Jnet

System: P = Y. B, ﬁf — B, = Jnet ext

Center of mass: M,o;Rey = Y mp Ty Miordcy = X Mpdy = Y Fore
Angular kinematics: w, = Z—f 7 = % Vegn = @R Qugn = AR Arqq = Rw?
Constant a,,: 0 =0y + wy,t +% azt?  w, = wy, + ayt w,2 = wo? + 2 a,(0 —6,)

Rotational KE: Krot = %Ia)2 Rolling: v¢y = weyR



Moment of inertia: [ = Y,; m; r? Ip = Igy + Md?

Cross product: AxB = (ABsinf,g, direction by right hand rule)
Torque: ?=#xF t=rF.=1rF=rFsin Y1, =la,
Angular momentum: Particle: [ = # X3 [ =71p. =r.p =1p sinb Rigid rotation: L = 1@
- dL > 7. R
System: ), Tpxr = = Li=Leif X Texe =0
Fluids: P =P, +pgh B = pr1gVaisp
dzx 2 2T
SHO: a,(t) = o= W x(t) x(t) = A cos(wt + @) w = 2nf = -
Mass-spring: w = \/% Simple pendulum: T = 2m \/Z Physical pendulum: T = 2@ m;gd
Traveling waves: y = Asin(kx + ot + @) k= 27” v=fA= % String: v = \/%
Standing wave: y = 2Asin(kx) cos(wt)  Interference: AL ,psy = NA  ALgess = (n + %)/1
Doppler: flo="fs % x —axisS - 0
Heating Processes: Q = mcAT = nCAT Qphase change = MLphase change
Heat Transfer: H = % H=kA(Ty —T;)/L
Ideal Gas: pV =nRT ¢, = %R, Cp = gR (monoatomic) Cy = %R, Cp = %R (diatomic)
AU = nc,AT adiabatic: pVY = const,y = ¢, /cy
. — _ _ Whet| Tcold
Thermo: AU=Q—-W W = [pdV e=——<1-——-"
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