PHYS1112 Final Exam

Formulae and Constants

Constants:

Acceleration due to gravity g = 9.80 m/s2.

Gravitational constant G = 6.67 x 107'! N - m?/kg”
Avogadro’s number N4 = 6.022 x 10?3 molecules/mol
Boltzmann constant £ = 1.38 x 10723 J/K

Gas constant R = 8.31 J/mol-K

Atmospheric pressure, 1 atm = 1.013 x 10° Pa

Calories: 1 cal =4.186J

Stefan-Boltzmann constant ¢ = 5.670 x 1078 W-m 2.K™*
Speed of sound in air at room temperature = 340 m/s

Astronomical Data:

Body Mass (kg) Radius (m) Radius of its orbital motion (m)
(center-to-center)
Sun 1.99 x 1030 6.96 x 10% —
Earth 5.97 x 10%4 6.37 x 10° 1.50 x 101!
Moon 7.35 x 10%2 1.74 x 108 3.84 x 108
Formulae

Constant acceleration motions:

Straight-line motion Fixed-axis rotation
a, = constant «, = constant
Vp = Vog + gt W, = Wy, + a,t
T = X + Voot + %axﬁ 0 = 0y + wot + %aztz
V2 = v}, + 2a,(z — x0) w? =wy, +20,(0 — 6y)
T — X9 = %(UOI + v, )t 0 — 0y = %(WOZ + w,)t
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Rotational speed: vy, = wr

Tangential acceleration in rotation: g, = dz%an =ar

Radial acceleration in rotation: a,q = v*/r = w?r

Moment of inertia: [ =Y myr? — [r?dm= [r’pdV
Parallel axis theorem: [, = Iy, + M d?

Moments of inertia of various bodies:

(a) Slender rod, (b) Slender rod, (c) Rectangular plate, (d) Thin rectangular plate,
axis through center axis through one end axis through center axis along edge
ML2 1= lML2 =+
(e) Hollow cylinder (f) Solid eylinder (g) Thin-walled hollow (h) Solid sphere (i) Thin-walled hollow
cylinder sphere
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Kepler’s third law: T' = 27a%/%//Gmg

Simple harmonic motion: = A cos(wt + ¢), where

-1 Vox : .
U ng and ¢ tan (—ﬁ) if 29 > 0;
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w -1 Vox 1
tan (—w—%> + 7 ifxyg <O.

Simple harmonic oscillator:

Vk/m (block-spring)
w=9+/g/L (simple pendulum)
/mgd/I (physical pendulum)

Damped harmonic oscillator: z(¢) = Ae~ 2! cos(w't + ¢), ' = 1/ £ — =,
Fmax

\/(k — mw3)? + b2w3.

Forced harmonic oscillations: A =



2
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Wave equation: % = %%
Power propagation in wave motion: P(z,t) = v/uFw?A?sin?(kx — wt).

Wave speed on a string: v = /F/ .
Doppler effect: f;, = (v + UL) fs

U+ Vg
Fahrenheit scale: Ty = (9/5)T¢ + 32

Linear expansion: AL/Ly = aAT; Volume expansion: AV/Vy = SAT.

Rate of heat flow by conduction: H = kA(Ty — T¢)/L — continuum limit: H = —l{:A%.

Stefan-Boltzmann Law: H = AecT?.
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Maxwell-Boltzmann distribution: f(v) = 47 ( n )2 v2e~ /2T
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Heat capacity ratio: v = Cp/Cly .

Adiabatic processes for an ideal gas:

1
PV = constant, TV?"! = constant, work done W = ] (m V1 — pa V)
f}/ —



Trigonometric Relations: Integrals:
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