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Tmstontavieous Accelenation
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v, +4t

|"."f.'!-i|!"]|' iime Relgtom)

“ Equotions of Motion on Eguations of Kimewraties

# Motion vnden E-’Tﬂw'f-li.

% (8) When up to down

, Etnppi'ﬁg distance of vehicles

L
i
4

9 Relotive wi’m’:g Ato B

() When down to up

O 1

2

L V- un+nﬂ;t

2,

Distante tmaveled in m'™ sec

% Hl.r'thtu}: speed |V - AS | & Huenaq: feinn'!j; "_'}..u AS.
At at
v lim AS = ds b = displagermeet L= Limg
Al AR TR Wou kol velocily
4140 at qe i * fival wiseily
V= lim As - d§ | |
AL+D At di % Accelenation | a = Av
B At
7 Wit + ki,
ov :
£, + &
e+ d(v)| o |a -d’s
ol gl
2, |5 = vt +{Lat" Z|v'= '+ 2as
a
[ Poaidiod -Timy Relation | { Pos:tion- velowity feiatiom)
Sz NQ =/
oyt - L gt Ilvl= wi- 254
i r’f £
X = ﬁ_l |-J = :?
h = wt+ Lgt’ Elv2= v+ .:,'E-E]
2
d-: - - I'r-‘l
24
A5 = W+ La(2n-1)
Z
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ﬁ Motion in a Piane

#r Equal verions A= 8= % Opposite vectons A=-D
¥ Unit vector E l,:_;l__l . % an.hnguﬂal uwnit veclon E III- |kl = 1
K= Al A +nk % Magnilude  [p - a5 8540
% Veeton odditiom |R = B+ B| # vecton subinaction |R:- A-B
¥ Analytical Method 5 Resolution of Vecloxs
R =Sn%+ 8+ 2ABL0s0 e ’rﬂ;__"-;'T
tane = _AS5infl 6 = tan' Ly
AiBeost A
¥ Pnopenties of Vectons
£ (1AAL = AlAl]l 77 a0 (A - pearmaN 8 |OA = O
2. |A+8-B+A o AT -7
3|AxE ¢ BxA| |AxB < gxA
4. (A+B)+C = R+(BLT)
E i-F=7 [D=0 (zeno vecton)
6 |A-8 = i+(-B)
7. |[A+0-=A
¥ Sealon ox dob producls of two vectons A.B = NBLpso
5 Pxopenties of Scalan Paoduct
L.@ocso” |08 (+ve)| (byo=90 |A-8 (zemo)| (e)p590° | 2 B (-ve)
2. ."TE E: FT [ Lormmlative }
s [R@1T) - R B+ AT (noum)
4 |R-B =0 O+50° (Lwo penpendicwian vectaxs )
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¥ Vecton ox cross produtt of two vectons A XE - A8 sing 7

R=_11
it

Ak B p { fwo pamaile] ceeioes}
B =-ap | 8

Yy
. = .FI'I (Puaducl of o vecter with ifself is equel fo iguane )

1

& A A
ok = Kidi » 0

A
I

L. T 'I'J ? ;k = I [ WA |'.l-"r1":|j'|-_-;-u.' vetlon

el afions)

-]
4
VB - Agby t Ayby+ A8,

(twe wvactoms i equal fo khe sim of Jhe
product )

¥ Pnopenties of Vecton product

ji | Pxf = -8x J'T (meL commitetive)
2 [Ax(&+C) = AxB + A x| (Distnisutive)
3 |mB) & B = Ax(mB) = mABsind# | { tuo vertanis, Muilipied by scalos)
4, A s8] « AB 0-95 (two ptapendiculos vectons)
5. n E = 8- [ {uwo powallel veclons)
= = , !
6. |A X A = p| (Product of & viclon Jni- i Lsalf )
7 linf = -Jxi = k) fxkNEpi -8 [Kad--bak+f
) . i A
Lxl= 7xj= KKESD
4 —4 & |'- A Ja ~
A X E e L J 4 Whest A .|"|rE § I|I'|“J| 4 ""r’-
I'q'f 'I:IH' 'ﬂi — P L]
By By )8, B = Bpi+ Byl + Bk
S Motion in a plane
{, Position veclon A i+ zénf'f 7k I®| = ,,I'FI_If glnﬁ_]
2 Displacement vecton | AR = w' - = Axi+yj+ 2k
3 Velocity U= AN v - 11’!? t Uyl + K
At
4 Accelenation |0 - ?1{ § = 0,0+ 0, + 0k 7] = fo+ 0,7 +
i Y . " i —¥ — ek
¥ Motion in plane with constont wmnnf Mneont vl
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U Motion n plane with

-0 tal

Projectile Molion

L Path of Projectile

Ly Flight time of Projectile
~* Height of Phojectile

-+ Range of Projectile |R -

constant  Accelenation
Tv diseclion of X

akils

—)
aor N

—F

<]

| ~h
& = 1at
Z
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5 Umifarm cinculon metion

¥ Angulax velocily

% ReloHon between  and [

% Ceninipelal fomee

¥ Motion of a Conical’ pendulom

%

-

hoxizontal tomponent U, = V, (050,
Ventical Component Uy« 0,5ink,
5_ : fr,tmu‘“cj - i i
2v,} Cos'o,
I- = _1";.5"..!1.'Eu_ T = :}E .E.l-_'..ﬂﬂlrﬂg
i 3
h = % Sintf T A
14 24
. 1
W $in2 B, Dol L
i o
{1.!'. ‘ Uy - ii'll R 8, * Centnipeial [phte
[\ rogiwy & [imidd
l.':!: = Lr I'T1|.J1 F' o I.J..-_‘:--J,'..j
= E{ﬁ' wy = 2y i} YT R
af
Vo= oM Vs [iRean ""'I""'".‘i
ilef .~'I-|-:|n'-.rl- '.f"u.u;j
e=xrt| [F=mma] = (v-m)
N

time peniod (t) = 2 Wj_t_iﬂi

i

{ At baltom o ¢iaele)

(AL lom of eimeie)

Motion of panticle bied to o stwing in a ventical Cincle
¢= [(3+ 2cose)gl T = 3vmg ((+(0sb)

. If 0-430 vefsgl | [T bmg

& If 8=30 v = I3 gl T-3mg

. If 0-180" |v -g( T =0
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Laws of Motion

¥ Momenium D= MxV % Fonee | F ma = 4P J’_’ . ;
di o 8A

& Impulse T = My
50 tow of Consgmvation of Momenium D constont | [iF Fu-0]
¢ Equilibinium fcle | F,+Fy+ Fy®

Equilib of a panticl t 1 Fe=0
3 Lr'mfh'n& jfm'r.tl'ﬂh j'q U R | wp = cofficient of Stolie fuicuion
o - g T K Cofficiend af Winelic friclioe
¥ Kinetic fniction A ”h-'] ;SIS oy BeR A
~ Angle of friction [anB; = Us
5 Fuiction on an raclined Plone Ue = tands U= tanl

Mg = {5 = £ f = mu!

R ¥rig R

U Motion of a can om 6 level nod Vi _.ru,' Ky

1 Motion of 0 con on o banked wod
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r% f t WWIk, Eﬂlﬂﬂﬂ' A‘Hd PQHEH

% Wonk Enengy Theohem A= Kp = W 0R AK = W

 Wonk (W= F-5 U Kimetic Enemgy |K - L my*
¥ wont done E:-Hr a vahioble fonce bij o IIIrT: £ -
W Powen [P = AW |k |[P= Fu 2
d ¢
£ (wmawitotional Potential Enengy |U= mgh
* Potential Fnengy of Sprung U - .fjht‘

s (onsenvative Fonces as Negotive grodient of Potential Enengy

E.LLLJ--F ok |dlL - F
x o x

2 cquivalence of Mass and Ench” BN mc”

¥ Contenvation of EHMH& AKA-AD = 0| o |AE = 0

¥ Elastic collision 'n 1D # Elostie tollsion in 2D

-ty = -0t - e W) Along X - aris ,

; | g, = 1y .]u. 1P i, mo i, = mw lospt + My, Cosd

| . | ™, ¥ .
f — : H!ﬂrr? Y- axis,

. [ griaaes 1 - _—

o= [z Ju 4| M- | : =

C my r:n,-J m, 4 ’n-‘,g.JI 3 0 = mv Sind + m, ¥ Sin0
[. 8 m=m, = m m, u,’ : )‘F-IL’I.T m, v,

Men =y jond |I8= U,

_ : Py Psn{u!ih- emelastic collisian
2 9 my iz im mest fe w0

mu, + ™M, = (m+m)y

z 1 = ;
v '[’-"_'h_”'ﬂ | u, g~ 2m, U,
T 4 o ) \ o, |
- T,
K i
i T, + 1,
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Sﬂstem of Pasticle And
/ Rotational Motion

" M, h + T
_ a : ‘I I_‘_‘_\'_L i | 1 s
Centwe of Mass of a lwo - panticle system 6 & ws
i — = =]
Cenine of Moss of @ System of N - pombicles |k, © by + Walsd Wiy
m, + m,; 4 + ™My
— o
i M = L Jnd
Centne of Mass of a .ElE-m‘ body em * m
Centne of Mass of o unifonm hotd |, = U1
Motion of the cenilme of mass ?':m L {(m ¥ + 1, v, + Uy )
i+
and M Oy Fext
Momentum consenvation | P = M W ioms
Cenine - of - Mass motion | Al - "",.ﬂ
oLl
Tonque |L %ok F | ¥ Accelesalionof cenine of Mass |a - E
M
Angulon Acceleralion K = gy
d ¢ a-= no Vs oaw
Equations of Rolationsl Mokiom
W= w, + ot 0. " Wyt + Lat’ W'~ W, 4 208
Momeni of Imentia [« 5 mnt| 5 Radius of Crymation K fl_
M
Relation petween T and ® Ts T XW
Theonem of Fowallel axifs I Ly + Ma®
Teanem of Penpendiculan axis I; = Iy 1 Iy
Relation between L ond I L-Txw
Rate of Change of Angulan Momentum dl L
di
Low- of Consenvation of Angulam mowentum L= constont] (4f Tpu=0)
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Equibilinium of nigid body 1) i F =0 2) E IL 0
Samig ali Jonees 4 Fu-uq,ur mitdd b& emo
¢ Kinetic Enengy of Rotalion K* LIw

fe = 1a a=_gsine
2 (14 K
wy 97 the HuHr‘nq humf- iIs a solid cgch‘ndm
u, | Lapd
|
6) 9f the molling body is a solid Sphene
:lis = ::_ fanl

¢ Total Enengy of o body Rolling without Sliping
Kiotat = Knot t Kimoms | 204 (K™ LIw' + LMy
Rolling Motion Ve = AT
1. Rolls withoul slip <Vemy Fuw
2 Rolls with sliping _im fonwand dineclion Vi = R,
5 Rolls Vo € Ry

with ﬂl'pl'ng in Backword dinection
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‘ Grnavitation

Y Keplen's 0w

Finst o (L'ﬂ'u.l of onbits) Planels wmove on elljplical onbits oreumrd sum

Second law (Law of Aweal velocity) |dA = I
ot 2'm

Thind law (tﬂm of I'-‘fm'nm:}

 Unmivensal low of Grovitation

- i mp - = 1 -
F = O mym | Vecohjfoam, | F [ My My

. 7 ik

8" N lﬂ"'.nli}' i, Undvewgal  fomge fdtianal  Lomsdin l'

Imiensity of Crnovitational Field I

Relation between ‘g' omd “0r g = oM
IEPE- i Aedebematian e fo
= ranth's guouily
HasE oy coaik
Fodigd & CdApa

Computation of Mass ond Density of Eanth

Denuily of Fowth

Me = ZRe Mg« &0 1 16™

LT

£ 3% | p - 550" kg/m
41T Ren

Vasniation in Accelenation due to gﬁﬂ'hft'ﬁhr.
Obove the sunface“of' e eanth

Vaniation (n Accelenation due to ghawty
below the sunfoce of He eanth

Ghovitational Potential |V = - W | oR
™

 (movitational Potential E”Eh?'f’

I: SFEE-I:[ ﬂ;r Satellie L't: = _|§E,E Wy Dhbilal velotily

Peniod of Revolution of Sotellile

| (np

Total Enengy of Satellite = -] OIMemt
d R,
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1n 2

Binding Enengy of 0 Satellite |= + LGMem - + LmgR,
2 R 2
[ ﬁvcnsiﬂfu'nmng Sotellite Rat 4 I:. T'8&% | g
1 L.'.'."' i : =

Escape Emengy n Me Escape velocity |V, (n M

Ke R

— ok

Relation betweenm v, and % = 12 - TaR,
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m Mechanical Phopenties of Solids

S Slness - "‘Ef"i'f-l'-"”“ﬂ fonce -1£ ¢ Stmain .'.:riufud..-fa.' Huoin = Al ‘
finea / L
Sheaning Stmain = AL - tons
S Mooke's Low E = Lixess L
Cina Volgwie sthaim AV
v

P

#pdutas Bf r-u.r-..fll:

. Voung's Modulus of Elasticity

I:I' ¥ __u_ o MEII_ '_-
E marAL |
[ Viteet © ¥ hubbes
¥ Modulus of Rigidity
¥ Fomce produced in coolin

formpiludnal Plaean

l-i.l"j-l::.'n.l-al fimmen

) Enmpmi;sim'h'i? f

r

W 2

Ad

between two rigid supponts
% Wonk done In F[HEHMM? 0 <hine and Elastic potential Enm{g?z

*

? 0 wine Stneched

¥ Bulk Modulus of E'mitm'f.g

B = _Alanmeal Sfbhess .Di
Volumpie SEwnain aAv
g = _I_ E Llld'l::_
8 oW
5 Possiond{ Rotio” |r = AmL
i1
||r = Ao Al

W -

= | ¥
[
-

Slwers I S maie

P voluwme

W - _II I:"r_-'ll T-I
A T}

bt Ei-"rf.h‘ﬁ' denn'f# TP

[N SLHEce X

é ,

SLrdin

L x Young's
o Modulus

ang |

I (Sinain)®
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; ] Mechanical Propenties of Fluids

&
-

P=E ok |P < db| % Volume density |f - m
A d i L
) I-'\--.|:-I|

®r Effect of gnavity om fluid pressune P PP ® NPG |0 semmn oy i

sl
[ Brydd Ha

5 Pretiune

¥ Cnitical velocity of o liquid |, = Fen = Reynold mumnbes
FD

b4 Enﬁ'r'rrmi of w’s:n-u'rr-, F=2nf AVx Ul
Az A

S Kinebie Emh”

]i_

% Tenminal wh::r‘f,,

¢ Potential Eﬂn”

2 Stroke's Law

¥ Principol of f#ﬂtrﬂuftg Ax v = Considnl

% Bemmoullis Theohem

P+ LPv'+ Pgh = (onsiont R LACY
?- -

-

fonilant !I_ i'j."'l:'!-pu‘"" .i'l:'r]n!I_ _I..:.' |
F"é '_|:}
canstant Jf {hl=.hl} h +|ghoviiationsl heod |

#r Vevilunimeles W4 f?fﬂ,ﬁﬁu “ﬂ.f- .‘] al o Velpcity Grodient
P a/

|_' J Ef}l (Tonmicelli's Mhesnem)

H R gl af fravd gwel

¥y Velotrly of Efffue of o Lliquid

:II "‘liﬂl & axifier fuam Log

[
-4
2 Wonk done in |'nthm5r'u§ the gunmface ohea of fnee sunface of the liguid

surfare Teagion

- = T X 21 o) T X2 X Ax s = T X AA

AR = Tmesemend i Eurfoes
fmea

¥ Excess of Pressune

iy Excess of Pressune inside a tiguid dvop |D = 27

R

(i Excess of Phessuse (nside in an ain bubble in a (iquid

(i) Excess of Pressume imside & bubbie of & Soop Solution

b Copillany
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o, 18
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M

ok
Heat cunrent
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Scale of Tewpehatune i 9 7,
3
Ideal gas Equation [on | mole For w mole
L Av=RT | PV = @]
Absolute Tempenralure |7 = T, 315
¢ Thenmal Expansions of Solids
a0 . = _AL
Cofficient of linean Exponsiom A Ty
Cofficient of Supenficial Expansion g - ;ﬂ{?
Cofficient of Volume Exponsiom |7 - L}jﬂ-LJ
|.|
Relation belween of and B B =49
Relation between ¥ andd = I
Relation between B and ¥ B = 27
Relation between o, 8 aon ¥/ | i = 1:2:3
Vaniation of density ‘with temperatuse of liguids =g, (1-%,t)
r Heat fupﬂrcff? e VR Specific heot Copocily |5 = 2 =1 A8
T m ™m AL
Heat Copatity pen mole | C= 5 - L AR | % Calonimeten (W = me
A W AL
Principal of Calondweter 50 Latent Meat |L = m
l,!;u
Heal [ost Heat taken
OR,
m ¢ (E,-t) = My, (L-1,)
"« Cofficient of Thenmal conductivily 5 KA LF'{ET']H § = Meat Flowed
¢ Rate of Heal flowed H= 8 KA HE-_.&




“ Thewmal Rodiation I of L Awodistion = A tlight

g Thenmal Resistance |R = 0-0 - L | ¢ Emissivity | € - -
H KA Ax
b Klﬁﬂﬁﬂ'ffri law =4 = Cy ! Speclaal Emissive powen
Ly a4 Cpectnal pbsoaplion pawer
) Ea Emissive powen of block body
g Stefan's law |E= «T" r = Slefan's constant

¥ Newton's (awr of cooling \_ﬂ. K(Ty-T)| ona [10g,(T)-T,) = -~ KT +¢

ot
= wlein's low ,-*11,11#. [ = b A = Wwaue letg th
T = Temperatumre
b T T i |
MﬂtE [ .T- I|'I'.'.-'|' E- |I TRiTluhe — | I|.|_.h“|.
2. .II--.-n. rl ke Ty T; 4 My 5y 'r1
-?":-]I:,I 9 ’l"|1=5;|
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) ﬁunmﬂdgnlmiu
|

./ Equivalente of Wonk and heat

W=JTH]| 1-

mitRandeal egoivalend of head

0 Womk W

= IL'I: .:I

Pl Vs ak AW

| | kilpralam

§ II'.II_I.-_.-ID1 HE i-Ll-E'J

PAV

= Eimst law of ihtﬂmﬂdgﬂnmm

AU = AB-AW | o#

l.'ﬂl_r'l = lll!li? = ."'l'l'.-'_‘||'lu'|I

5 Magen's fornmule | Cp-Cy * R % Tsothenmal process (T Comstant)
L '-(&-9_} =(,ﬂuJ W = WRT Ly Vo
AT W .I'iIIT- ¥ Vi
Cp -(dﬂ) : (_.L'..') } P(ﬂ._f} g Tsochoxic pruocess |V = Constant
AT P AT P AT/p
: _ ¥ Isobanics pubcess |P - Constant
¥ Adiobolic Process [PV mmtand
—% WZRBIW-V,) = WR(T,-T,)
V= ke TV« conslant :
Cy o mfch'c Pnocess |AL =0
We-uR(Ti-Toy [| I . Constant
+f - 1 I_'_:F' |
# Total Intenmal Emhga; of am ideal gas |U- ::}_FRT
Cv= LfR| |[ep=[L z)ﬁ (X142
o | ey f
¢ Second law of thenmodyromics [ W= § - M =hl
8,
n=1-&) 00 M) | v B1- L
'E'I*.' [y IEI;- Tz
S Heat Engime
. Isothenmal Eapomsion Wi = RTy log, Yo | frismimm)
X (il
2. Adiabatic Expontion Wy = R [ T-TeH (pve= comitont)
-1
3. Icothermal Compmession |Wy = - RT, log, Wz
V
ﬁ
4. Adrabatic compression  |[Wa = B (T,- Ty
I-¥
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Kinetic Thenny_

E

e Chanle's taw At comstant P or (AL = Comstant

i Boyel's low AL comstont T (Vo || OR |PV = fomstant

" Tdeal Gos Equation [PV = wRT |For u mole PY = RT | fon 1 wmale

E* &5 T/ m Urawental 0

r Dalton's law of Pamtial Phessune |P = w BRI . W, BI 4 - =B+ A
') W

Fonmulo foh the pressuhe of an (deal gas ; i 'l ok

¢ Root meavi squane velocity = 381

¢ Kimetic Intenpuetation
of Tempenatune

H i 4
|':I|JI
Real gas Equation LI :::1

¢ Grohams law af diffusion Vinaofs

i
¥y s

"J { V=b) 7RT

¢ Low of Equipantition of Enengy

1 r 1 = b T . -
'H”'IT 4 -'I?FHLI # ._E_T]Il..'__ L'l";li = Bpdl svonny ¢ omilon

¥ Specifie Meat Eapun‘the,

/) Momoatornic Gas |[LCp = gﬁ'

2) Diptomic Gas

1) Pﬂfiﬂfnmr': Gos |Cp = [U+{IR Cy=(3+f)R

1) Specific Heat capacily of Selids |C -

%) Specific Heaf copacity of wates

¥ Mean free path | Rk |
{2 g’
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Oscillations

5 Pelation between v and T v=.5 4 Time periool [T = 21
PO T (w
¢ Displacement Equation of Simple Hanmomic Motion (S5 H.M.)
x (L) = Atos(wt+9) y(t) = a sin(wl+9)
% Velocity m S.H.-M. vit) = ~whsin(wt+¢) Hit) = a'dE 1(1)

dc Accelenation im SHM. |0 = -wix(t)

5 Time - Displatement cunve of S HM =05 2 T a]
| T

¢ fomce law in Simple Honmonic motion ( Spuing)

.r- - |‘i.. I |'_.L_'.5 _Ill -Il - :_:' 'I|F -ﬂl b 1] _I.l|||||.!.- b .Ff!"'.h-:':l'

| T T g i od

™m J2 K

¢ Potemtral Eﬂfhg:,f in SH.M. U7 é mu’ y’

¥ Kimetic tnengy in SHM | R _1L1-'.-1u;1|‘ﬂ} y?)

T

¥ Total Er'lfhgs.' in S H.M, L% [ mwia®= 2T " mn'a’

g Time peniod of S HM

|

il

el

. Fodt
> E|

;"I.' Motion ﬂ']r bﬂ?ﬂi]"f JUﬁpfﬂdEd T = 9N .I_ji':_ =90 |'r'_rr'.::.".'_ R
by Lwo &p.-ln'nirs J KK, T K
# Time peniod of Simple Pendulom |' ':':'Tu.'l';
g Second's Pendulom [ = il = | m
il

R, - Radis of Fanth (€ 0X 10" m)

S Time pemiod of a Simple pendulam of (nfinite length |T = 217 (Re

/ §

¥ Electnomagnetic Resonance fﬂfqufﬁfﬂf LU B
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¢ Damped Simple Hanmonic wmotion

x(t)= Ae

_billllr

M ros(w't+0)

amguian "-lr:|_ufh|.l|

.I"I'Jf":-.'ilf[.-ljd + iF}
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¥ Waove Speed
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¢ Relation between
Awo ponticles [(n prognessive
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