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Kinematics v = X(tj a =% v =y, +at =2 (v+Vv)t d=vt+iat® v’=V’+2ad ng\?\,(t:on
| V2 mv
Dynamics F=ma w=F,=mg F =uF, TDZTL‘/; 8 =— Fc=mat:T 1=F.d
“With artillery,
- 2y v,” sin28 v,’sin’0 v,sind 2v,sind war is made”
Projectiles t=_|— R=—=2 max wp = of Napoleon
g 9 29 g 9 Bonaparte
Circular & _2nr Jio -Jis  EO 1 AEZ_ AES T =T .’ _ 3T_A2 -
Planetary V= T v V=4 Hrg ? oo, O = O A=l rBs =15 Bz ﬁrfa-m
Motion
m 2 r3 Johannes
F:GmAran g:G—2 V= G—m T2= L Ers T=2 g=— Kepler
d d r GmO Gm,
Galileo Galilei AV
p=mv  FAt=Ap F=mE p=p, K =imv W=Fd W=AE W =Fdco®
Momentum, d MA W F d
Work, p=2  ma=E  mA=E ErF=2 —~  Ug=mgh  W=w, C =L-
Energy & t F. d IMA W Fede A H
Machi
achines E o =K +U, K. +U K. +U M _ teeth on rear sprocket pedal arm lengtl
meeh before g before - “afler © g after " teeth on front sprocket wheel radius
T.—-32
e = 2E _=3E T, =T..+27315 =(T..[1.8) + =mQAT =mH
Heat & C 1.8 0 K C TF (TC a 8) 32 Q Q
ghr?;ch-s M.C.T. +m.C.T.. mMC, [Ty =Ty | It is much more interesting to live not
ynami T =—2AA__BBE = A_A A knowing than to have answers that might
MGy + MGy Mg [ Ter — Ty | be wrong. —Richard Feynman
Fluids & F FR_E _ _ _
=— === =— P = pgh \ =mo- AL =aL AT =
Solids A A A P pgh Ry =PV9 W, =mg-F,,, LAT AV =BV,AT
Waves & 1 P _ . . C 1 1 1
f== v = Af Optics n sinB, =n, sinB, n=— —==+—
Sound T 41 d? P v f d d
Electricity & h -d
Magnetism m:ﬁ:_dl F—% V=IR P=1’R=1IV E=PT E =nhf E =mc’
gg‘l’a'ﬁ; 1. Diagram 2. List values with std. units 3. Find & rearrange formula 4. Plug & chug 5. Units & sig. digs. 6. Realistic?
' i . .
sind :%) cod =:—dj tard =O—ZI_O tand :% % error= |theoretical experimental
C, =2mr P yp adl theoretical
A, =1r? +b A =final-initial Pythagorean Theorem |difference between valu¢
i = y =mx =Tinal-initia R*= A+ B’ % difference=
_ 4.3 average of values
Vsphere_ 3 ‘/7 Law of Cosines
] 2— - . g -
A =4mr® M= S b+vb —4ac R’ = A*+ B*-2ABcod Scientific Notation
phere AX 2a Values in scientific notation are written as
ey 2 M x 10"
ch| =1rh Do not worry about your problems

with mathematics, | assure you mine
are far greater. — Albert Einstein

A, =2mr(r+h)

where 1< M <10 and nis an integer.

Reminder: Homework is fun to do!



Physical Constants Some Significant Digit Rules Indices of Refraction
and Useful Data R e Medium n
Nonzeroes ar e always significant
g=9.80m/s’ *Final zeroes but only after adecimal are significant vacuum 1.00
G =6.673x 10" N * Zeroes between sigificant digits are significant ar 1.0003
a4 kg *Placeholding zeroes are not significant water 1.33
h=6.626x10"J(% methanol 1.36
K = 8.988x109NLI12 Addition & Subtraction crown glass 1.52
c? Round your answer to the least precise measurement quartz 1.54
c = 2.998 x ]_OE:< m/s you' re working with. (Usually the least decimal places.) flint glass 161
Pr.o 10003 Multiplication & Division diamond 242
Absolute zero —273.15°C Round your answer to the least number of significant its All Greek To Me
Mathematics symbols digits among the measurements you’ re working with. doba o A " N
= defined as A changein : — . beta B B Xi ¢ =
. _ Typical Coefficients of Friction i
0 proportional to average values vary with condition and preparation of surfaces g:’gﬂ 2 \5/ 2 Sirmcron 2 S
Interface M Hy epsilon ¢ E rho p P
Speeds of Sound Rubber on concrete 080 065 zeta { z sgma o X
Media m/s Rubber on wet concrete  0.60  0.40 eta n H tau T T
Air (0°C) 331 Rubber onice 0.10 0.05 theta 6 © upsilon v Y
Air (20°C) 343 Wood on wood 050 0.20 iota (I phj ¢ P
Water (25°C) 1493 Steel on steel (d_ry) 0.78 0.58 kappa Kk K ch_| X X
Seawater (25°C) 1533 _?te?:al on sted eefoned) 8(1)3r 882 lamda A A ps 0] g
Iron (250(:) 5130 on on st . . mu U M omega W
Rubber (25°C) 1550 , i i
sames Thermodynamics Data Coeffcients of Expansion
The first supersonic C Hf Hv Material values are (°C <TorK "1)
aircraft Material (JkgeK) (J’kg) (J/kg) Solids a B
aluminum 903 3.97x 10° 1.09 x 107 aluminum 25x10° 75x10°
- brass 376 — —_ brass 21x10°® 63x10°
f;tzregx‘igls carbon 710 — — concrete 12x10° 36x10°
toa T 102 copper 385 205x10° 507 x10° copper 17x10° 51x10°
gz G 10° glass 664 — — glass (soft) 9x10° 27x10°
mega M 10° gold 130 6.30 x 10 1.64x 10° glass (Pyrex) 3x10°® 9x10°
kiloo k 10 iron 450 2.66 x 10° 6.29 x 10° iron & steel 12x10°% 36x10°
hecto- h 10?2 | My goal is simple. | |ead 130 2.04 x 10* 8.64 x 10° stainless steel o 10x 10° 30 x 10°®
deka- da 10' It is complete mercury 130 1.15x 10 2.72x 10° Liquids
dec- d 1071 nderstanding of | methanol 2450  1.09x10° 878X 10° Methanol —  1100x 10°
i ¢ 107 | the universe, why | siver 235 104x10°  2.36x 10° Gasoline —  950x10°
micro- p 10° itis as it is and water: liquid 4180 3.34x10° 2.26 x 10° Mercury — 180 x 10°®
nano- n 10° Why it exists at all. Ice 2060 — — Water (H20) — 210x 10
pico- p 10% . steam 2020 — — Gases
femto- f 10| —Steven Hawking | zinc 388 1.12x 10° 1.89 x 10° Air (and most other gases) 3400 x 10
Tycho Brahe Solar System Data W Switch to Sl... The rest Iof
Radius ~ Orbital  Orbital  Mass ——=04X10M _Grpia the world already has!
(m) Radius (m) Radius(AU) (kg)  Eccentricity Inclination 1m=39.6in=11yard
Sun 6.96%10° — —  199x10®  — — 1km=0.62 mi
Mercury  2.44x10°  5.79x10% 0387 3.30x10%  0.205 7.00° 1 m/s=224 mph
Venus  6.05x10°  1.08x10" 0.723 4.87x10*  0.00677 3.39° 1 knot = 1.15 mph
Earth 6.38x10°  150x108 100 5.97x10*  0.0167 0.00° 9.8 m/s* = 32 fU/s’ _
Mars ~ 340x10°  228x10% 152  6.42x10%  0.0934 1.85° 1kg=2201b (mass) - Pierre and
Jupiter 7.15x107  7.78x104“ 5.20 1.90x10¢  0.0482 1.31° 1N =0.2241b (weight) arie Curie
Saturn  6.03x107  1.43x102 954  569x10%  0.0542 2.48° 1L =1.06 quarts=0.265 gal
Uranus  2.56x107  2.87x102 192  8.66x10%  0.0472 0.77° 1hp=746W 1ca =4.184J
Neptune  2.48x107 4,50x10% 30.1 1.03x10?%¢  0.0086 1.77° “Sl changed our lives!
1 Ceres 9.42x10° 4.15x104" 2.77 9.43x10%° 0.080 9.73° It gave us nevv_found
Pluto 1.15x10° 591x102 395  15x10?  0.2488 17.1° C‘v‘m j‘t”ﬁaf/‘i’r:‘f"f:gff
2003UB,, 2.86x10°  101x10%  67.3  4.1x10%? 0442 44.2° all of those expensive
Comet Halley ? 2.60x102  17.9 ? 0.968 162° Before  After diet foods. Thanks SIr




