ALL GHAPTER
FORMULAS




Motion in a straightline



Total Distance

Avg. =
vg-Speed Total Time

Total Displacement

Avg.Velocity = Total Time

very very small distance

Inst.Speed = :
very very small time

very very small displacement

Inst.velocity = :
Y very very small time

change in velocity

Avg.Acceleration = .
time

V=u + at

1
S = ut + Eatz

- 2as




Motion in a plane



| 26;
(Unit vector) i 6 R:U Sin20 (range of projectile)

g

1. A-

E¢‘ )

2.R =+A?+ B2 + 2ABcos0 7 R _iz
° max

(resultant of 2 vectors) | g
BsinO i
3.tana= = 5 8.y =xtanf — (ZuszSZH) x2 (path of projectile)
A+Bcos i
(angle) E g Eay
. : 9.A.B = ABCos6 vz
4 T=2U5m9 (time of flight of | L 13. qa = —
: g projectite)  { 10,4 X B = ABsin# r
2 cin 2 do
5 H — U°Sin“0 (max height i 11l.w = — (angular velocity)
" projectile) ; dt

29 :
12.v=rw



LAWS OF MOTION



: - 9
1.P = mv (momentum) ] 6. (Fs)max :usN i 11. Vo= \/rg (u,+tanb)

! PR ! 1-u tanb

: (Static friction)) ! s

(banked road maximum speed)

e.F=ma (secondiaw E 7fK = :ukN (kinetic friction)) E
g.(%\gj E i 12' Voptimum= \/T'gtane
3.1 = F X dt (impulse) 8.tanf = Hs (angle of repose)i (banked road optimum speed)
4.1 = Ap = pf — pl E 9m(g + Cl) (elevator upward) E
(impulse) E i
E 10 m(g s a)(elevator downward§)
mvuv ] |
5. V=o — (recoil velocity) |
M | —
! 11'Vmax_ VU

(circular level road)) E



Work energy and
Power



W=F.S =F Scos @

W= [ F.ds

P=v2mKE
KE = % mv>
PE = mgh

E = KE + PE

Kf — Ki=deS

V=

v, =

_ 1,2
U—2 kx
p=2

t
P=Fv

Elastic collision

U1—U2= VZ_Vl

mq1—m; 2m1
mq+my 1 mq+mo
mo—mq 2m1

Uy

mq+ mp 2 mqi+ mp

Uy |

Inelastic collision

1 2 Mmqimp
AKE =y, 2 172

mq+ mp



System of particles and
rotational motion



| =mr2

| =X m.r2

| = mk?2

T=rFsin@

tT=r F

1
L=7xp
L=rP

1
T=rpsin@
L=1w
L _di
U=

KE I w

N | =

whent=0

L Is constant



Gravitation



G
F= "0
GM

8= hz

g =9.8 m/s?
2h

gn=8(1--)
d

ga=8(1-2)

=<
|

m<
||

a :c“g t‘ :u‘
Q

~ =

RZ
v=-2
m
GMm
KE = 2 (R+h)
GMm
PE = - (R+h)
E =KE + PE
E = GMm

" 2 (R+h)



Mechanical properties
of Solids



Longitudinal Stress =£

Al

Longitudinal strain = T

. F
shearing Stress = 1

Shearing strain 0 = e

Hydraulic stress = P

. . AV
Hydraulic strain 7

stress

strain

Young's modulus (Y)

V= longitudinal stress
~ longitudinal strain

Shear Modulus (G)

_ shearing stress
shearing strain

Bulk Modulus (B)

Hydraulic stress
B = )
Volume strain




K= % Compressibility

Lateral strain , .
o= - - - Poisson’s ratio
Longitudinal strain

i |
U= 2 Stress Xstrain X volume
Elastic potential energy

1
e 2 Y Xstrain?x volume



Mechanical properties
of Fluids



Fi_F2 hydraulic ift F, = 6mnrv Stokes law
A1 A !
P, = P, + hpg i 2 —
‘ ' ] v, — 21 g(pb pf) Terminal velocity
i t —
P =Py + hpg ! o
R — pvd Reynolds number i v =,/2gh Velocity of efflux — open tank
2 |
i S = E — ﬂ Surface tension
; Y
A1v1 = szz Equation of continuity i Excess pressure
| 25 25 45
- A=Ex A= APER
P+ pgh + %pvz — const Bernoullis principle i

_ shearing stress _ Fl Capillary rise

= strain rate  Av Coefficient of viscosityi pPgr




Thermodynamics



1.AQ = AU + AW

(first law)

2.AW = PAV (work done)

3.W= nRTln(%

(isothermal workdone )

4. W=2.303nRT tog(é)

(isothermal workdone
n

(adiabatic workdone)

6W=PAV =0

L o
E8.77 1T

9.n=1-&

(isochoric workdone)

TW =p (V- V)

(isobaric workdone)

1

(Efficiency of carnot engine)

1

(Efficiency of carnot engine)



Thermal properties of
matter



1. L_F=32
5

2.K=C + 273

3 a—A_l
' IAT

(Coefficient of linear expansion)

_AA
AAT

(Coefficient of area expansion)
AV
VAT

(Coefficient of volume expansion)

6.0 =2«

7.y = 3«
AQ
S
, 8 mAT
E (Specific Heat Capacity (s)
A
9. C:—Q
nAT

(molar Specific Heat Capacity)

Q
10 L=_ (latent heat )
m

11 H=

dQ KAAT
dt L

(thermal conductivity)

ar
512. E — K(Tb_Ts)

( newtons law of cooling)



KINETIC THEORY OF
GASES



6 V= 3kpT
1. PV = nRT  VmsT

i 1
= i (=
2.PV = NKbT 7. = rnd?

( mean free path)
1 St
3. P=~ nmv?
(Pressure of an ideal gas)

3
4. <KE ,,>=>K,T

(Kinetic interpretation of temperature)

3RT
5. V.= [—
rms M



Oscillations



Systems executing SHM

Oscillations due to spring

Restoring force

F = -kx

Acceleration

21T
A= wzx 0W=—
Time period

m
T=2r I

Frequency

|
V= -
T

Simple pendulum

Energy

Kinetic energy

KE =% mw?(A? - X?)
Potential energy

U =% mw?*X?

Total energy

E=K+U

1
E==~ mw?A?



WAVES



1. y=A sin[lkx: wt+ @) ]

(general equation)

2. f=l
T
2
3. w=—=21f
T
2TT
4, k =—
A

T
\J.U

(Speed of transverse wave on
a stretched string)

8. v — X (solids)
| i
i (Speed of longitudinal wave (sound
i wave) .
B |
V oo S (Fluids)
N P

10. V =

P
p

( newtons formula)

yP
\1,0

(laplace correction)

11. Av =94- 17,

(beat frequency)



[ Standing wave on a stretched string ]

[ Standing wave on a closed pipe ] [ Standing wave on an open pipe ]

V Fundamental
H frequency
First harmonics

Fundamental
frequency

Fundamental
frequency

UV, =

First harmonics First harmonics

3V

— = 3V; RIUICHEeleE
4]

Second harmonics

Second harmonics

Third harmonics Fifth harmonics

— _=3v1 hird harmonics

2L
Ratio=1:2:3

|
N
I~
I H

Ratio=1:2:3

Ratio=1:3:5



