
Physics 115 Formulae 

2
21

r

mGm
F  ,   W = mg,   fs  Nf smaxs,  ,   Nf kk  ,     aF


m ,   υx = υfx – υix = axt, 

tυυx x  )( f2
1

ix ,   x = υixt + 1
2 ax(t) 2,   ,   xaυυ xxx  22

i
2
f t




av ,  
s

r
,   υ = r||, 

T

r
υ

2
 = 2rf,   r

r

υ
a 2

2

r  ,   W = F r cos,   Ktr = 1
2 mυ2 ,   Wtotal = K ,   Ugrav = –Wgrav = mgy, 

(Ki + Ui) + Wnc = (Kf + Uf),   
r

mGm
U ,   Fx = – kx,   Uelastic = 21 1

2 kx2,   
t

E
P




av ,   P = Fυ cos, 

vp


m ,   ,   t Fp
 

2
21

r

qq
kF   ,   

q
EF

E



  ,   

2r

Qk
E   ,   

r

qkq
U ,   21

E 
q

U
V ,   UE = qV, E

r

kQ
V  ,   Ed

q

U
V E 


 ,   Q = C V = V

d

A
oε ,   

t

q
I




 ,   
I

V
R


 ,   R ,    = 0(1 +  T), 

L

A
 

Req = Ri = R1 + R2 +    + RN,   
N21ieq

11111

RRRRR
 ,   P = IV = I2R = 

V

R

2

,   BvFB


 q , 

FB = qυB sin ,   
r

I
B



2

o ,   E = hf  = 
hc


,   Kmax = hf – ,   hfmax = K,   


h

c

hf

c

E
p  , 

)cos1(
e

 
cm

h
,   










2
i

2
f

111

nn
R


,   o

2

n a
Z

n
r  ,   eV6.13

2

2

n 
n

Z
E  

Physics 115 Constants 

G = 6.674  10–11 Nm2/kg2, RE = 6.38  106 m, ME = 5.98  1024 kg,  g = 9.80 N/kg,  e = 1.602  10–19 C, 

k = 8.99  109 Nm2/C2,  εo = 8.85  10–12 C2/ Nm2,  o = 4  10–7 Tm/A,  h = 6.626  10–34 Js, 

h = 4.136  10–15 eVs,  c = 2.998  108 m/s,  R = 1.097  107 m–1, ao = 5.29  10–11 m, me = 9.109  10–31 kg 
 
Standard Prefixes Used 
to Denote Multiples of Ten 

Prefix Symbol Factor 

Tera T 1012 

Giga G 109 
Mega M 106 
Kilo k 103 
Hecto h 102 
Deka da 101 
Deci d 10–1 
Centi c 10–2 
Milli m 10–3 
Micro  10–6 

Nano n 10–9 
Pico p 10–12 
Femto f 10–15 

 
Basic Mathematical 
Formulae 

Area of a circle = r2 

Circumference of a circle = 2r 

Surface area of a sphere = 4r2 

Volume of a sphere = 3
3
4 r  

Pythagorean theorem:  
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Trigonometric relations: 
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Quadratic formula: 

      If ax2 + bx + c = 0, then 
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water = 1.00  103 kg/m3, Patm = 101.3 kPa, υsound = 343 m/s, I0 = 1.00  10–12 W/m2, NA = 6.022  1023 mol–1, 

 = 5.670  10–8 W/(m2K4), k = 1.381  10–23 J/K, R = 8.314 J/Kmol, 1 kcal = 4186 J, r0 = 1.2  10–15 m, 

me = 0.000548580 u, mp = 1.673  10–27 kg = 1.0072765 u, mn = 1.675  10–27 kg = 1.0086649 u, 

c2 = 931.494 MeV/u 

 


