
6 i n 4  h b~41&ri74 (Gravitational constant) G 6.672 x lo-tt  N-mzlkgz 

&m h 9 ~ 4  (Speed of light) c 2.997925 x loB m/sec 

dsq$r#nmsar (Electron charge) C 1.60219 x 10-lo C 

~ a a ~ i i ~ 7 n l b l s  (Avogadrots number) NA 6.020 x 10" paticieslmole 
~ ~ c ~ ~ ~ P I E I J E ~ c ~  (Gas constant) R 8.314 Jlmole-K 

1.9872 cailmole-K 

8.206 x 10-1 P-atmlmole-K 
C u #  

~ ~ W G ~ Y E I ~ ~ U ~ ~ ~ N M M  (Boltzmannls constant) II = R/NA 1.3807 x lo-" J/K 

8.617 x lo-= eV/K 

N ? ~ ~ E I P ~ L # ~ B I S E I M  (Mass of electron) m, 9.1095 x kg 

511.0 keVlc2 
~ U E I J ~ ~ T Q I T E I M  (MMS of proton) 

m p  1.67265 x lo-" kg 

938.28 MeVlc2 
N7f19104fi7~lf EIM (Mass of neutron) m. 1.67495 x lo-:' kg 

939.57 MeVlc2 



'1 in = 2.54 can 

'1 ft = 12 in = 30.48 cm 

'1 yd = 3 ft = 91.44 cm 

1 m ='1.0936 yd = 3.281 ft = 39.37 in 

'1 mi = 5280 ft = 1760 yd 

1 mi = 1.609 km 

1 light-year = 9.461 x 10'" . 
*I A = lo-'" m 

% A 
WMM 

*1 in" 6.4516 cm2 

1 ftz = 9.29 x lo-* m' 

*I cm2 = m2 

'1 acre = 43,560 ftx 

1 mi' = MO acres = 7.390 km' 

f i U l ~ 1 3  

1 in3 = 16.39 cm3 

1 ft3 = 1728 inJ = 28.32 / = 2.832- x lo4 cm" 
1 r = 1000 cm:' = 10-.I m" = 3.531 H lo-* fe' 
1 gal .= 4 qt = 8 pt = 128 oz = 131 in:' 

1 gal = 3.786 C' 

L7Rl 
'1 h = 60 min = 3600 sec 

'1 d = 24 h = 1440 min .= 8.64 x lo4 sec 

1 y = 36524 d = 3.156 x 10: sec 

R7761h 

'1 ftlsec = 0.3048 mlsec 

1 milh = 0.4470 mlsec 

1 milh = 1.467 ftisec 

y u ~ ~ a w a i u E q ~ 3 . j y u  
*+ rad = 180" 

1 rad = 57.30" 

1" = 1.745 x lo-* rad 

1 revlmin = 0.1047 radlsec 

'1 kg = 103 gm 

1 slug = 14.59 kg 

1 kg = 6.852 x lo-' slug 

1 kg = 6.022 X loZn u 

1 u = 1.6606 x kg 
R37~MMlLL~M 

1 gmtcm3 = 1V kgtmJ 

(1 gm/cm3)g = 62.4 Iblff' 

LLSJ 
1 Ib = 4.4482 N 

1 N = 0.224d lb = 10D dyne 

(1 kg)g = 2.2046 Ib 

'1 ton * 2000 Ib 

R ~ I U ~ I A  

1 lb/in2 = 6.895 x 10' Ntm2 

*1 atm = 1.01325 bar = 1.01325 x 10' Nim2 

1 mm Hg = 133.32 Nlm2 

1 in H,O = 1.868 mm Hg = 249.1 Nlm2 

wn"41tb 

1 ft-lb = 1.356 J = 3 . 7 e x  lo-' kW-h = 

1.286 x lo-:' Btu 

'I cal = 4.1840 J 
1 B ~ U  = na ft-~b = 252 c;ll= 1054 J 

1 eV = 1.602 X 10''8 J 

1 /-atm = 101.325 J = 24.217 cal 

'1 kW-h = 3.6 x 10" J 

Tii1jjJ~itb 

1 horsepower = 550 ft-lblsec = 745.7 W 

1 Btutmin = 0.02357 horsepower = 17.58 W = 

4.201) callsec 

1 W = 1.341 w lo-.' horsepower = 0.7376 ft-lblsec 

n ~ ~ u a d r m i i d a i n  
*I G = 104 T 

1 radlsec = 9.549 revlmin ' l T = l @ G  



A b  
(a + b)# y.- an(l + x~ 

x - ; 
~ $ 0  

( a t  b y  = bM(l + yln kU4 y = i  

sin2 H + cos" = 1 a& 6, - tan2 # -  1 C& h) - ctnY B = 1 
sin 28 = 2 sin H coa H 
cos 2H = cog2 H - sin2 H 5 2 cosl H - 1 = 1 - 2 sin2 H 

2 tan rr 
tan 2H = 1 - tan" 

I - C O S ~  catr-\j- fniHa,/- - 
sin +H = JT 1 + cos H 

- 

d n  (A * B) - sin A cos B 2 ax A ain B 
cos (A = 13) = cos A cos B = sin A sin B 

tan A = tan R 
tan (A z B) = 1 T tan A tan B 
sin A -t sifi B = 2 sin [+(A 2: 611 cos [# (A 7 B11 
cos A + cos 8 = 2 cos [)(A + B)1 ~ 0 s  [#(A - B)] 
cos A - cqs B = 2 sin [#(A + B)1 sin '[i (B - A)] 

sin A t B )  
t a n ~ 2 t a n  B=- cos A cos B 



WJ b = 9~lKmuv~nv y 
= WJIN%A = tan 0 



6. ~ ~ W l l ~ ~ f i ~ ~ b i r  

~erivatives of particular functions 

d C  
-= 0 where C is a constant 
dt 

d - sin w t = o  cos o t  
dt 

d - cos w t  = -a sin o t  
dt 



Integration formulas* 

I ~ t  dt = ~ A P  I 1 
cos wt dt = - sin wt 

W 

I A P d t = A -  r+' n . -1 I 1 
n + l  sin wt dt = -- - cos wt 

W 

In these formulas A, b, and ware constants. An arbitrary constant C can be added to the 
the right side of each equation. 

THE GREEK ALPHABET 

(Capital) ,(Lowercase) (Name) 

A a alpha 
beta 
gamma 
delta 
epsilon 

eta 
theta 
iota 
kappa 
lambda 

nu 
xi 
omicron 
pi 
rho 
sigma - 

tau 
upsilon 
phi 
chi 
psi 
omega 



cu u A & I  Cqadi~di&nofZ~~uun~u~u 3 go wunir ~ s . 3  wunir ~ s . 2  ~ P X I ~ I L M ~ O W ~ U ~ I J  

8. ~6.0fi66u~d (Determinant) 
CU u L: ii~noiiuuunounu n dr:nouP;?u n unq (unquou) u~: n noKu6 (unqn~) 

C u  u l~nofiuuun aunu n m u i r n n r ~ s i u t d u w a u ~ n ~ o ~ ~ ~ ~ ~ ~ r : : ~ l i ~  element uo~uo71~ 

unmdc ( ~ i o n o K u ~ l n n o ~ 6 ~ d ~ )  Cu minor d ~ a ~ l n 6 a a ~ u  l ~ u i i ~ m ~ ~ 6  61~31 

A = 

u * n r : ~ i u T ~ ~ ~ t o n  element YOJF~DRUU jth 

a11 812 ... a ~ n  

a21 a22 ... 8 2 n  

an1 an2 ... ann 

~II~WI%I rill b9aU n13' non homogeneous linear equations 
2 .  i in r~ i iaun~r  n wunir aatBnirJnrwdi n fi l ~ 0 ~ ~ , n i r i i ~ l k i J u i ~ 1 1 ~ ~  



a11 a12 ... sin 

a21 azz .. . azn 

anl aria ... ann 

A 
~ Q ~ G L L U U A ~ ~ ~ U  element IUC~QKUG j' h i ? ~ n a & d ~ a ~ h n ~ n  hqs rdw 



Aqfe Atlgle 

Oyrnr R p d i p r ~  Sily Coshe Tangent Degrees Radians Sine Cosine Ti~ngenr 






