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INDIAN SCHOOL MUSCAT

N

01,02 ric charges, r- distance,

SENIOR SECTION

IMPORTANT FORMULAE & CONCEP
ELECTROSTATI

1. Q = ne, quantization of charge e=1.6 x10™°
2. F= quQu/4neo r* F- electrostatic force in
g0 = 8.85 X 10°"'C*N'm™,

3. & = FIFy Fu- electrostatic force in a i elative permittivity or dielectric constant
of a

medium.
4. ¢ = E/En, E —electric field in a electric¥ield in medium.
5. p=q(2a), p — dipol ent ,q - ic charge, 2a — length of electric dipole ,

vector quantity , its ion is from +g, unitCm.
6. Electric fiel i short dipole, same direction as that of dipole moment

ity , unit V/m

7. Electr e of dipole direction from +q to —q, opposite to that of dipole

8. Torque orque, 7= pE sinf, direction of torque is perpendicular to p and E,
obtained by
right hand cork screw rule. vector quantity , unit Nm.
9. potential energy of a dipole U= -pEcosb,
work done W =-pE(cosbs cosb;) , 8:— final orientation, Oi—initial orientation of dipole. unit J.
0 to 180 - potential energy = 2pE maximum, highly unstable equilibrium.
0 to 90- -potential energy = pE, large value, unstable equilibrium.
90- to 0- potential energy = - pE, negative value, stable equilibrium.
180° to 0 - potential energy = - 2pE, minimum, highly stable equilibrium.
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9.Electric potential at a point due to a point charge V= q/ 4w & r?, scalar quantity unit volt.
10. Electric potential energy of a system of two charges U=q;q./4mneo r, unit J.
11.Relation between electric field strength E and electric potential V' ,E = -dV/dx, electric field
IS

negative gradient of electric potential.
12. Electric flux @ = E.A = EAcos0 , It is the number electric field lines passing an area normal
to it.

scalar quantity, unit Vm or Nm?%C .
13. Gauss theorem

The total Electric flux passing through a closed surface is equal

tal charge

enclosed by the surface. @ = E.A =g/ &
14. Electric field at a point due to a linear charge E= M2 or , A liné@k charge d
15. Electric field at a point due to a thin infinite plane s
charge

density.
16. Relation between charge Q, capacitance C
17. Energy stored in a capacitor U =% CV
18. Common potential of two capacitors in pa

o — surface

19

Area u the graphl® energy stored in the capacitor= %2 CV2.

Slope = Q/V =%@; Capacitance of the capacitor.

20. Energy density U/volume = ¥ goE%

21. Effective capacitance of a number of capacitances in parallel C, = C1+C2+C3+....
for n identical capacitors C, =n C

22. Effective capacitance of a number of capacitances in series 1/ Cs = 1/C; +1/C, + ...
for n identical capacitors C; = C/n

23. C =goA/d capacitance with out dielectric.
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24.C= (g & A)/d capacitance with dielectric.
25.Capacitors are used in i) ignition systems of automobiles , ii) radio tuning circuits .iii)
blocking

capacitor in a detector to block dc noise.

CURRENT ELECTRICITY
1.Electric current | = g/t, | = dg/dt, g - charge ,t- time.
2. V4 = eEt/m , V4— drift velocity , e- charge of electron ,E- electric field
mass of
electron.

elaxation time,m-

3. Mobility p = drift velocity /unit electric field = et/m .
4. Resistance of a conductor R = pl/A, R =ml/ ne?A t n-number
,conductance
G=1/R
5. Resistivity p = RA/l , p = m/ne*t ,Conductivity = c\& 1/p.

es Rs=nR.
fe, tpd V, and internal resistance r of a cell during discahrging
arging V=g +Ir, Inopen circuit V=-¢.
10.Series com tion of n cells e =n ¢, rr = nr, parallel combination of n cells et = ¢, rr = r/n.
11. For nrows of m cells each er=m e, rr =mr/n.
12. When two different cells in parallel et =( &1r2 + &2r1) [y +12, rr =(rl+r2)/ ry +r;
13. Kirchoff’s I law : The algebraic sum of currents at a junction of electrical circuit is zero )| |
=0.
I law is a consequence of conservation of charge.
Kirchoff’s I law : The algebraic sum of EMF’S and products of currents and resistances in
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closed loop of electrical circuit is zero ) Ir +> € =0.
Il law is a consequence of conservation of energy.
14. P/Q =R/S , condition for balance in Wheatstone’s bridge, where the letters P,Q,R & S are
four
resistances at the 4 arms of the bridge.
15.Potential Gradient K= V/L = ir where r is resistance per unit length of the potentiometer wire.
16.Emf of secondary cell e=kl =irl , 1 is the balancing length for null deflection.

17.Heat energy H = I°Rt = VIt = VX/R , where V, potential difference appligdml current ,R
resistance of
the coil.
18.P =H/t = I’R= V?/R= VI , is the power dissipated.
19.Tempaerature coefficient of resistance a=(R2- R1)/ Ry(to-t3
20. For power dissipation to be maximum, external resistance Sjinteral resistan
21. When P and Q are in the left and right gap respecti fa e =1/200-I .

22. internal resistance of cell by potentiometer r = R
23.Ratio of emf’s 1/ &, = l1/l> .

MAGNETIC
1. Force experienced by a moving cha i
2. Magnetic flux & = BAcos0.
3.Biot Savart Law dB = ppldl ic induction or field due to a current element

carrying a current I.
4. Magnetic field due t arrying current B = pol/2r ,at the centre.
for any circular secti
5. Magpnetic field due to t conductor carrying current. B = pol/2mr.
6. Magpnetic fi along its axis B = Yonl , n number of turns / unit length.
7. Magnetiexfi i its ends B = ponl/2
8.Charged particle i ndicular to a uniform magnetic field

10.Force bet 0 parallel current carrying conductors F = poly I21/ 27r.
11.Torque experienced by a current loop in a magnetic field T = NABI sinf.
T =MB sin0
12. Potential energy of a magnetic dipole U=-MBcos0.
Work done in changing its orientation U = MB(cos0f-cosbi)
13. Current Sensitivity of a galvanometer = 6/1 = NBA/K.
Voltage Sensitivity of a galvanometer= NBA/KR
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14. By connecting a small resistance called shunt S in parallel a galvanometer can be converted
into an
ammeter S = I4G/I -1
15. By connecting a high resistance in series to a galvanometer it can be converted into a
voltmeter R =V/lg—-G.
16.Frequency of cyclotron =v = qB/2mm.
17. Kinetic energy of a charged particle in a magnetic field = g°B?R?/2m.
18.Magnetic moment M= 2Im, m — pole strength, 2l — length of magnetic di
19. Magnetic field due to a short bar magnet at a point along its axial line
20. Magnetic field due to a short bar magnet at a point along itsequatQgi
21. Magnetic moment M of a current loop M = IA .
22.Magnetising field strength H =nl or B/ p
23. Intensity of magnetization I= Magnetic Moment / volume'@fithe
= pole strength/ area =m/A.
24 Magnetic Susceptibility y = I/H.
25.Relative Permeability p, = p/ po = B/B,.
26.Declination 0, is the angle between the ma

aphic meridian at a place.
27.Angle of dip or inclination 9, it is the an of earth’s magnetic field
B with
horizontal component By.

28. By, it is the component of eag
29. At poles d=90°, Bv=B ¢{
30. By = Bcosf , horizontal com
field.

in the horizontal direction.
Bv=0,By=B
,vertical component of earth’s magnetic

OMAGNETIC INDUCTION & ALTERNATING

re is a change in magnetic flux linked with a coil, there is an emf

as long as there is a change in magnetic flux.
e magnitude of the emf induced is directly proportional to the rate of

inked with the coil. € a de/dt.
2.Lenz’s law : The current induced in the circuit always flows in a direction such as to oppose
the cause
or change that produced it. induced emf ¢ = - do/dt.
3.Methods of inducing emf
1) induced emf & =-Acost dB/dt 1ii) € =- Acosf dB/dt iii) € =-BA d( cos0) /dt
4. induced emf e =- BLV, L length of the conductor , V speed of motion of the conductor in a
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perpendicular magnetic field B.
5.In AC generator , induced emf € = NBAwsinwt, N number of turns of coil, A area of coil, ®
angular

frequency of the coil.

6. induced emf between the ends of a metal rod rotating with a frequency v in a perpendicular
magnetic

field &= nBl%.

7. Magnetic flux in a coil of self inductance L, ¢ = LI , self induced emf
8. Magpnetic flux linked in a coil of by mutual inductance M , ¢, = Ml ,
9.Energy stored in a current carrying inductor U =% LI,

Energy density of a current carrying inductor = % B%/jg .

10.Self inductance of a solenoid L = poN?A/ I.

11. Equations of instantaneous current I and emf ¢ I
12.R.M.S value of current and emf Irms = lo/ V2, &xns

13. In an ac circuit with inductor L emf leads the ¢ . tor = cos@ =0
inductive reactance X_ =2xnvL. X s the i current by offered L.
Power dissipated in a full cycle of AC i

14. In an ac circuit with capacitor C, the cu by n/2. power factor = cosg = 0
Capacitive reactance Xc = 1/2nvC ¥ | iti he flow of current offered by C.

Power dissipated in a full cy,

flow of current offered by combination of reactance
Z =R and it is minimum in a resonance circuit.

and radio ii) remote control devices iii) metal detector.
placed in a varying magnetic field , closed loops of currents are

ELECTROMAGNETIC WAVES
1. EM waves are variations in electric field and magnetic field which are perpendicular to each
other and perpendicular to the the direction of propagation of waves .
2. Equations of EM waves propagating in x direction

By = Bo sin(kx+tot) ; E; = Eg sin(kx+wt) where k=2n/A and ® =2nv .
3.C=vA=1/(Vpogo) = 1/(Nue) =Eo/ By , C=3x10°m/s.
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RAY OPTICS ,WAVE OPTICS & OPTICAL INSTRUMENTS
1. r=2f, r-radius of curvature , f — focal length of spherical mirror of small aperture.
2. Mirror formula 1/f = 1/u + 1/v, f- focal length of spherical mirror , u —object distance , v-
image
distance. magnification m = -(v/u) = hi /ho, hi - height/size of image, ho - height/size of
object .
3.Critical angle i. is the angle of incidence in the denser medium above which total internal
reflection takes place.
4.Refracive index of a denser medium in terms
i) of Critical angleic  n=1/sin i
ii) of speed of light n = C/V, C- speed of light in vacuum , V- speed of light in me
1ii) n = apparent depth / actual depth for observer under water
Iv) n=actual depth /apparent depth for an observer in ai
V) n=tani, i,— polarising angle
vi) n =sini/sinr = (sin(A+D) /2)/ sinA/2 in a pris
deviation.
5. VIBGYOR - Physical quantities which in
a glass

ism ,D-angle of minimum

violet to

are wavelength, speed in

Physical quantities which increase
deviation, lateral

deviation, amount of scatteding in theka ere, refractive index, power of a lens, resolving
power

of a microscope,tel
6. Rayleigh’s law of sc : ight scattered in the atmosphere is inversely
proportional to

nvex lens diverges & concave lens converges,
raction will take place and the lens is invisible
ses refract in normal way, ie convex converges & concave diverges.
is the reciprocal of its focal length P=1/f unit dioptre.
Power of lenses in combination is P = P1+P,+P3 +. ..
9.Magnifying power of a simple microscope when the image is formed at
i) Near point M = 1+D/f where D=25cm , f focal length of convex lens ii) infinity (normal
adjustment position) M= D/f
10. Magnifying power of a compound microscope when the image is formed at i ) Near point
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M =L/f, (1+D/f. ) ii) infinity (normal adjustment position) M= LD/ f, f¢ L - length of
microscope
11. Magnifying power of an astronomical telescope when the image is formed at i ) Near point
M = (fo/ fe)(1+ fo/D) , ii) ii) infinity (normal adjustment position) M= f,/ fe
fo- focal length of objective lens fe- focal length of eye piece
L - length of telescope L = fy+ f,
12.Resolving Power of a microscope is the reciprocal of its limit of resolution dmin
R.P =1/ dmin = 2nsinf/ 1.22)\ , nsinf} —is numerical aperture , A- wave | of light used.
n — refractive index of medium between objective and objective lens
13. Resolving Power of a telescope is the reciprocal of its limit of re i
R.P=1/dmin=D/ 1.221, D —aperture or diameter of objectivglens
14. Malus law :When polarised light is passed through an analyser the Intensity of Li
emerging
fromitis | = 1, c0s%0 , I, Intensity of incident Lig

transmission
of

polariser and analyser.
15. Resultant Intensity of Light at a pointont
arrive at the

16.Condition for maxima & minima in

For Maxima Path differencegd .2.3... Phase difference =2nn

For minima Path differenc =1,2.3,

d — separation between two s etween the plane of the slits and the screen
X- separation betw

17. Band width or fri idth i paration between two successive bright fringes or dark
fringes

18. Ima i )? aj, a; are the amplitudes of two waves interfering
ere wy and w, are the widths of the two slits.
19. Wi m w=2AD/d d- width of the single slit

mes B’ =AD/nd .

DUAL NATUREOF MATTER & PHOTOELECTRIC EFFECT
1.Debroglie relation A = h/mv = h/p
2. For electron accelerated by a p.d of V volt, A =12.27/\'V
3. Graph between kinetic energy of electron along y-axis & frequency along X-axis gives
a) threshold frequency= X intercept b) Slope =Planck’s constant ¢) work function = -ve of y
intercept.
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4. Photoelectric current a intensity of incident radiation

P.E.current doesnot depend on frequency, stopping potential.
5.Kinetic energy of photoelectron a frequency of incident radiation,

K.E is less for a photosensitive material with more work function
6. Einstein’s equation for photoelectric emission K.E =hv — hvy.

If v <vg ,No photoelectric emission, If v = v, No photoelectric current as emitted photo
electrons

have zero kinetic energy, If v> vq there is photoelectric current.
7.Matter in motion is associated with waves called matter waves.
8. Davisson and Germer experiment verified the existence of matter

S!
sed by electric

9. Electron waves are used in electron microscope ,as they can be f agnetic
fields
electron microscope is an application of matter waves.

10.Even though X —rays have same wave length as that ctro Vi not be used
in

electron microscopes because ,X-rays are em wa besecused by electric &
magnetic

fields.
11. Photo electric emission is possible in man ive materials with UV rays as they
have more

frequency and energy than visi
12.Wave length of electron wa ed 1 visson and Germer experiment is 1.66Ae.
13.Photo electric cells are vacuu SWi ve cathode electrodes coated with caesium
,which

has low work funct
photoelectrons
emitted.

ATOMS & NUCLEL
1.Distanc proach = radius of nuclear radius = r= 2Ze?/4neo XKE , e- electronic
r Au nucleus, &o- permittivity of free space.
2.1 =r,A% , A —mass number of the nucleus, ro= 1.2 F= 1.2 x10°m
3.Nuclear density D=3 my/ 4n 1°, ro= 1.2 F= 1.2 x10™m , m, = 1.66 x10"*" kg
4. energy equivalent of lamu = 931MeV
5.Mass defect = difference in between total mass of constituents of a nucleus and actual mass of
the
nucleus ( Or) difference between mass of the reactants and mass of the products.
6. Binding energy = Mass defect in x 931MeV.
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7. In alpha emission A decreases by 4 & Z decreases by 2
In beta * emission no change in A, Z decreases by 1.
In beta " emission Z no change in A, increases by 1.
In gamma emission No change in either A or Z , but energy decreases by gamma emission to

attain
stability.

8. Half life T = 0.693/\ , A — decay constant, T half life.

9.Mean life T = 1/A , reciprocal of decay constant.

10. Total energy of electron Ev=-Ex , Et=% Ep Ex= kinetic energy , Ex=

tential energy.

SOLIDS & SEMICONDUCTOR DEVI
1. n% = neX Ny _nj intrinsic carrier concentration, ne , ny electron an
extrinsic

semiconductor.

2. Depletion layer : a layer near the junction of P-N j
Majority charge carriers.
3. Internal potential barrier: a potential differe
njunction of PN junction diode.

ole concentrati an

respectively.
Width of Depletion layer decs
5. Reverse bias:P side and N
respectively.
Width of Depletio [ Ses. and Internal potential barrier increases.
6. Ideal diode has zero i
respectively.

7. P- N juncti i ctifier which changes AC to DC.
8. Zener digde i lator and gives regulated voltage .
9.LED i : e of light, digital displays

13. GaP,GaAsP* used in LEDs emitting visible light. GaAs used in infra red LEDs

ALL THE BEST FOR BOARD EXAMS —department of Physics
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