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PHYSICAL tONSlA.NTS 
gpeed of Light c. = 3.io' 11'1/s 

Plank constant h = 6.63 ,,o-3" .T.s hc::l.2'12. e.V-nm 

Gravitation constant G = 6-6'1 • 10'1 Atm'/1>.9' 
Boltzmann constant k = 1.as .,0->.J J'/K 

LAWS OF MOTION 

Molar gas constant P. = e.3,., -:r/rno1k 

Avogadro's number NA = i:.02.3 • 10"/mol 

Charge of electron e = 1.602, ,o-"c 
Permeability of vacuum .u, = .,rr x 10-1 NIA' 
Permitivity of vacuum E:,= s.ss " 10-12 F/,,., 
Coulomb constant ¾rrE. = q , 10' N m'/c• 
Faraday constant F = q6'-IBS Clmol 

Centripetal furc.e.=�1 .:mu>,.Y �-..... 11 

F
:""''0 � 

/.,, � ' N,;,,,G <- � o 

Pf£.UD0 , ,.,;..,.,."' ��&"" , y .,, 

FOR(E a. 
: Tsine• m�Y'{ ,' Vfrffl(AL \ ,, e 

Mass of electron m,, = q_1 �,0-31 12,j 
Mass of proton mp= Ui'26 x 10·" J.3 
Mass of neutron rn, = l. 67'!q • 10-" k�
Atomic mass unit u. = t.6b x ,o-" k.

J 
gtefan-Boltzmann constant cr = 5.61 x ,o-8 w;m·•' 
Rydberg constant R... = 1.oq;, x 10 7 /rri 
Bohr magnetron .u.8 = q,21 ",0-2

" J /r 
Bohr radius a., = o. 52. q " ,o-•0 rn 
gtandard atmosphere o...twi = 1.01325 • 10

5 P,,.. 
Wien displacement constant h = 2. q x ,o-3 mK 

V�CTORS • 
----"*� 

°lx = Q._ I + (l.:J j -t Qzk_ locl =-fo...,z + 0./ +(l,l
DoT PRODUCT a.. h = a.,.,lo.\:. +- tl

:, 
b� + a.i! be 

= a.bco.se 

Cr:tos.s PIW!)UGT (XX� = a.b Si'r! e YI#� 
'!j1 ¥:Jt1 'a3 

� o.,. :x;o.. = -t(a.�b,! -��)-�loo!-h...¾)+�b,-b,.11./1)
� � I,� b. 

KIN£MATICS11'1'1'1 '1 'J (9
¼.vs ::::. ,ss /L:,t vi.st = a.t4t, 
a":°'"s= t:::.V/b.t 2ti .. tt: = o.V/o.t

s::.v..t+ r2.ot'2. rRELijTIVE VELOCITY

" ::::. u. -t- o..t 4 vA/e, = VA - V0
V,_.: U...,. + i.0,.5 

PROJECTILE MOTION 

e i T cme= m� \ (/RCIJLRR : 1'e T ' t<1M e = v½� , ft1()TION / CfJRV[D B/JNKfNG 
-• : \,_ M // V

1

:.fMIB t� J.l±tiw.e m3 
- 0:--- ..,9 r9 , + J.Lme

WORK, POWER At E,NERGY 
WoR/c. ::. � f = F .5 CMS

,., JfJ.t 
,t fd.t -= 0 [w01k .b� c,,.,..,,.J;,.}
� [fu,re '" ll. dosed pol1,, 

PoweA..= d.W/tlt = �v' 

l<E = � tm,• PorENTIAL EwER.4 Y (11) 
CK.) - _,, -dU - - - - -- - - - - - U9- rn9� F = - �

; WOAK-E.NERuv : 2. d>' Fo� 

: THEOREM I Usp1i•5 = ½. I<� c:o•�im�· 
: __ Wn,t ,., �K _ _ J lc:.+V = C.onsewed ___y, 

C0ll1S10N* l<.E ELASTIC 

m,>) rtl2 
m, -, un6.istu.Ybed.. motion

Solve u.�i11� (oR in m, f10JW1e 
rn,= m2 
Velocit� Exdt(u19e fer< Hastie. 

RIGl)l) 80DY flYNAMICS 
- - �

W = as = d9 o(.= �t.J = clw v = w x. Y 
o.t dt 6t ift"" 

8 = w0t -t- f°'-,t,2 
W = lJ

0 
+- o(.t

W2

: W0

2 +- 2o<. 9 

...... - ..... 
L = Y xp � mvlf ..
i;= Ii< = dL'/dt 
� r�F'= "'"'r = -r-Fsi118 

EQUILIBRIUM : F:t = o = b,,..t CJ = zrrJ T = V;f 

W=¼/i 







HEAT AND TEMP KINfTf C THEORY n : , .cMAXWELL DISTAl8UTION

: l ' V�s= fiIT =,OOI 
F:32+ tc 
K=Ct 213.16 
Ideal 6as-, PV =nRT 
VtlO d.er Wa.o.l�

�+ t2)(v-b)=nRT 

L= La C1 + o<.6T)
A= A0 (1 + 2o(bT)

V = Vo (1 + 3-<.bT)

THERMAL STRESS 
.f.=Y�L A L 

EaviPARTITION of ENEAGY 
K= ½kT fo1 eodi DoF 

K =- £. k T ft,y f De
r:

eet of
.l 

fTeedo°Wl'I 

lntcrnn.l Enet�� U= f nRT

S ECl'fl& IEl1 NIMlE 
Gpec.ific. hea.t S = rn� 
La.tettt hco.t L= G./rt1 
Cv =fR Cp

= Cv+ R t'=- Cp/cv 
(, = n,C.vt + h,.(v. r= 11, (p1 +n.(p2. 

" n, + n., n, C..,1 + Tl2Cv2. 

ELEtTRD5TA1ICS 
D1AP0L£ MOMENT D/APOLE b= p1.£ 

�.., _ IN FIELD U � -p.E 
_ -p _J � E

.,
= .L .2P(p�9

p=- 'l,a. o E(l') 'i,rfo Y� 
_I_. PlosB -V ) £ =--'- _pStW\9 
L.fTTco '(2... - (1 B Lflr�o Y3 

UNrFoAM SHELL L1NE ucAe.c.e E = �.:t " 
E I Q 

011 DO-shed E = r. 
2.Eo 

V. ; y -::, 

l _J j__ Q E neui 
��ol' Cot.1DUC.Tl�G £.t,AFAlE f= g; 

vp v vRMS v vm · v� M 
v. - v = _ Jik'f 2 ... 18AL 

P�l pv:.S
Av3- Tirin �

3 VmMt p1ob1.1.ble. = iJW. -= fifj-

rJv" 

·j

CURRENT ELECTRltlliY 
Dt:IISITY j = VA = CT E 
V,i ·ft = 1 eE:b = _r_

KIRCHHOf� LAWS 
•JuNc.TloN LAW � Ii =o
S<UI\ of all. i to Wl).'YdS o.. r,oik, = 0

BAl.ANC.E 1) 
WHEAT 
Sl0N£ 
BRIDGE 

a,, 2. rt'l neA 

RwillE: t¼ != � 
R=R..(1-t- t<AT) 
OHM'.S LAIJ V=-iR

0 �A�L
1
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.L 
�- R, Rz.

� 
�ERIES 
�= R,1- R1.

* LooP lAw £ tl'I =o
51.lm cf all t:iJ ifl dosed loop = 0 1-�

R1.- Ri.,






