IMPORTANT
FACTS
AND
FORMULAE

FOR JEE




m—|NDEX
o

Sr.No. Subjects Page No.
1. Physics 1-39
2. Chemistry 40 - 90
3. Mathematics 91 - 158




PHYSICS

IMPORTANT FACTS AND FORMULAE FOR JEE

AIEEE - PHYSICS

UNITS & MEASUREMENT

1.

If x = am bn cp,
then fractional error in X’ can be calculated as

AX Aa Ab Ac
—=m—+n—+p—.
X a b c

For vernier callipers, least count = s —v.

(s = length of one division on main scale, v = length of one division on
vernier scale.)

Length measured by vernier calliper = reading of main scale + reading of
vernier scale x least count.

pitch of the screw
no. of divisions on the circular scale’

For Screw Gauge, least count =

dis tance travelled on the pitch scale
no. of rotations '

where, Pitch =

Length measured by screw gauge = Reading of main scale + Reading of
circular scale x least count.

MOTION IN ONE DIMENSION

t1 = initial time, t2 = final time
u = initial velocity, \4 = final velocity
Vav = average velocity a = acceleration
s = net displacement/distance
total distance travelled
Average speed, Vay =
ta-t
. A d
Instantaneous speed, v = = lim |22 | =<2
At—oo| At dt
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9 PHYSICS

t2%
3. Displacement = Jvdt
t
ta
4, Total distance = j |V| dt
t
dv dv d?s
5. a = — = v— = —
dt ds dt?
6. When acceleration is constant,
V = ut+tat, s = ut+%at2 & v2 = u2?+ 2as

MOTION IN TWO AND THREE DIMENSION

o = angular velocity, o = angular acceleration,
a, = tangential acceleration, an = normal acceleration
R = radius of curvature

Vectors
5

1. R| = \/P2+Q2+2PQcos9

- -
Where ‘0’ is angle between the vectors and direction of R fromP,

.1 Qsinb
P+Qcos6

N A A A - A A A
2. Two vectors a [al i+ay jag k] and b [bl i+by jbs k] are equal if :

ai = b1,
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3 PHYSICS
az = b2 and
as = bs
- -
3. If angle between two vectors a and b is ‘0’
- -
a-b = ab cos6 and
- - AN A AN A
axb = (ab sin 0)n, (nis unit vector perpendicular to both a and b)
4. Velocity of ‘B’ with respect to ‘A’,
— - —
VBa = Ve -Va
Projectile Motion
5.  Time of flight, to = 2usin®
g
u? sin 20
6. Range, R = _—
g
2 . 2
7. Maximum height, H = u”sin”0
2g
. 1 2
8. x,y) = ucoset,u31n9t—§gt
gx
9. Equation of projectile,y = X tan - —>———
2u? cos? 0
Circular Motion
10. ) = a0
dt
, ¢
dt?
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4 PHYSICS

11. a; = v
dt
V2
aN = —
R
ATotal =~ af + a%
3/2
1+ —
dx
12. Rat(x,y) =
dzy
dx?
13. Banking of roads,
2
tan 6 = v
rg
. sz 2
14. Centripetal force = = mro
r
LAWS OF MOTION
1. R < L >F e&——>a F-R = ma

F—>

where f is the frictional force.

g
At

- -
4. P = > mV
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5 PHYSICS
WORK, ENERGY AND POWER

1. Total energy = kinetic energy + potential energy

2. Kinetic Energy = émv2 , Potential Energy = mgh

fs -
3. jdw - jF.dr
i

4. Conservative forces : spring force, electrostatic force,
gravitation force
Non-conservative forces frictional force, viscous force
5. For elastic collision.
Miui + mauz = mivi + mava
émluf . %mzug - %mlvf ; %mzvg
6. For perfectly inelastic collision,
v _ myU; + mMyUsy
m; +m,
7. If coefficient of restitutionise (0 <e <1),
Velocity of separation = e (velocity of approach)
ty N
8. Impulse = j Fdt = P2-P1
f

ROTATIONAL MOTION AND MOMENT OF INERTIA

T = torque, F = force
I = moment of inertia o = angular acceleration
L = angular momentum acm = acceleration of centra of mass
-
- Z . mi ri
M
2 I = L Ir dm
. CcM - —
M

Lakshya Educare



PHYSICS

- -
r

N
T = x F

Moment of inertia,

I = Zimiriz = J.rz dm
-

Text = Ia

Angular momentum,

- - -

L = r xp

- -

L = Io

-

dL

at Text

(i) Pure translation = — ey = O

(i)  Rotation >  teyq # O
> S

(iii)  Pure rotation - ZF = 0,tcyq # O
-

(iv) Translation - ZF = 0

) Rolling - aecm = or,Vegy = or

(vi) Sliding or sliding — acy # or,Vegy # or
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7 PHYSICS
Table for standard moments of inertia :

1. | Very thin circular hoop MR2

2. | Uniform solid cylinder about it’s lMR2
symmetry axis )

3. | Uniform solid sphere about it’s 2MR2
diameter 5

4. | Uniform hollow sphere about it’s 2MR2
diameter 3

5. | Uniform thin rod about it’s centre E M2
and perpendicular to it | ! | 12

Lt
!

6. | Thin rectangular sheet about an a / M(a2 + b?)
axis perpendicular to sheet and _ Ea 12
passing through it’s centre

7. | Uniform solid right cone about it’s 3 o
axis o MR

0

8. | Uniform hollow right cone about it’s 1 MR2

axis 2
GRAVITATION

G = Universal gravitational constant,

U = Gravitational potential energy

V = Gravitational potential,
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PHYSICS

E = Gravitational field
F = QGravitational force
F = GM—2m (attraction force)
r
Gravitational potential energy, V = —Gw
r
£
- -
Us-Up = —J.F dr
i
Gravitational potential, V = _GM
r
Gravitational field, E = L = g
m r
Escape velocity, u 2 ,/QGTM
(i) g = g[l —Ril, where ‘h’is depth from the earth’s surface.
e
(ii) g = Lz , where ‘h’is height from the earth’s surface.
h
1+ —
Re
GM
V = —
r
3
GM
KE = Mm@ ppp - GMmo 5 _ _GMm
2a a 2a
Gravitational field, E = E = G_2M
m r
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PHYSICS

(i) Uniform solid sphere
GMr
Er) = ?,
GM
T R
GM
E(x) = R
(r) 2
Vi - ﬂ{
R
V() = —ﬂ, r=R
R
V(i) = _GM , r>R
r
(ii) Uniform spherical shell
Er) = O, r<R
GM
E(r) = F , r=R
E(r) = G—ZM , r>R
r
V() = —G—M, r<R
R
V(i) = _GM , T>R
r
(i)  Uniform circular ring at point on axis :
Er) = GMr -
(R2 + r2)
V() = —QG;VI[ R? +r? —P}
R
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PHYSICS

SOLIDS AND FLUIDS

H ~ 1 < » O <
I I

1. P

pressure,

volume of solids,
density of solid,
cross section area
Young’s modulus,
strain

force

initial length
surface tension,

radius of the tube

coefficient of viscosity,

> W a & < o

o A

2. Variation of pressure with height, dP

A1V1

P+%pv2 +pgh

3. Archimedes Principle, mg
4. Equation of continuity,
S. Bernoulli’s equation,
6. Yy = ° - F
€ AN
7. Bulk modulus, B =

8. Elastic potential energy

vdg or VD = dv

AP
AV /V

density

volume immersed

density of liquid

upthrust

stress

Bulk modulus

cross section area

change in length

radius of the bubble/drop
angle of contact

force

—-p gdh

constant

1 .
5>< stress x strain x volume
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11 PHYSICS

9. Excess pressure inside a drop, AP = %
. 4T
10. Excess pressure inside a soap bubble, AP = —
11. Rise of liquid in a capillary tube, h = 2Tcosb
reg
12. F = - Aﬁ
dz
13. Stoke’slaw, F = 6rmv
2
14. Terminal velocity, vo %
n

where, v =velocity, c = density ofliquid, p = density of solid
15. Velocity of efflux = V = /2gh
OSCILLATIONS

® = angular frequency, I = moment of inertia

T = time period, ¢ = length of pendulum

2

1 d—§+0)2X =0

dt
2. _2m

®

3. Simple pendulum,

T=2mnJl/g, 0o=4g/t
4. Angular simple harmonic motion,

T=2nJI/k , (o:\/%

S. Physical pendulum

T=2n L, ® = /m_gf
mg/l I

Lakshya Educare



12

\/F
v= |—
")

P,, = 2n?puvA3y?
y1 = a; sinot,
resultant wave,

consecutive interference,

destructive interference,

Velocity of a wave on a string,

(n = mass per unit length)

Y2 = a, sin(ot + ¢)

PHYSICS
6. Effective spring constant
i) Parallel Kesr = K1 + K2
7. Effective spring constant
i) Parallel ko ky
Keer = k1 + k2
ii) Series —920000 20990 ]
1 1 1 = ks
ke ki Ky
WAVES
A = amplitude p = mass per unit length
y = displacement ® = angular frequency
A¢ = phase difference Ax = path difference
v = frequency A = wavelength
L = length of the wire
1. Equation of wave,
y = A sin m(t—ij
v
2.

y =y1ty2
Ad=2nn or Ax=n\

1
Ap=(2n-1)jn or AX:(n—Ejk
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PHYSICS

10.

11.

12.

Vo = L E , (vg=fundamental frequency)
2L\ p
. . B
Speed of sound in fluid =
p
. . Y
Speed of sound in solid =
p

Speed of sound in gas = rP ,va~/T
\ p

Closed organ pipe, v = (2n+ 1)4l£

. nv
Open organ pipe, v= 7
Frequency of beats = |v1 - v2|
Doppler effect, v=""Y Vo
V—ug

HEAT AND THERMODYNAMICS

— (B = Bulk modules p = density)

— (Y = Young’s modules p = density)

P = pressure \Y

n no. of moles

R = universal gas constant

B = coefficient of superficial Y
expansion

Q = heat taken/supplied s

m = mass A6

L = latent heat of state change W
per mass

U = internal energy Vi

V¢ = final volume P;

Pr = final pressure

volume
temperature

coefficient of linear
expansion

coefficient of volume
expansion

specific heat

change in temperature

work done by gas

initial volume

initial pressure
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PHYSICS

Ideal gas equation, PV =n R T

Thermal expansion, a = 1dL. Y = 1dv

Ldr’ V dT
3PV [3RT
Vems =\ Ty A M,
0

Translational kinetic energy,

k=§PV

2
- [8RT 2RT
V= ; Vo= | ——
Mg Py M,

Vander Waals equation :

2
{P+H—;J (V - nb) = nRT
v

Q=msA®
Latent heat of state change,
Q= mL
dQ =dW + dU
Work done by a gas,
V2
W= [ Pav
1

Work done on an ideal gas :

isothermal process, W = nRT Bn[%j
i

isobaric process, W =P(Vg-Vj)

isochoric process, W =0

_BV; —PpVy

adiabatic process, W I
'Y p—
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PHYSICS

10.

11.

12.

13.

14.

15.

Entropy,
T
Efficiency of an ideal reversible heat engine,
T.
n=1-2
T

C, = (ﬁj constant volume
AT

Cp = (ﬂ] constant pressure
nAT
dU = nC,dT
Cp
Cp - Cv = R, —_— = 'Y
CV

Adiabatic process, PV' = constant

TRANSFERENCE OF HEAT

e = Coefficient of emission o = Stefan’s constant
K = Coefficient of thermal A = Area
conductivity
AQ _ Ally—T3) _ xadT
At X dx
. X
Thermal resistance, R = —
KA
Heat current, 1 - a-To
R
Series connection, R = R1 + R2
Parallel connection, 1/R =1/R1+ 1/R2
U= eoc AT?* (U = energy emitted per second)
Newton’s law of cooling,
de . .
prinie K(0-65) (6taken in Celsius scale)
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16 PHYSICS
ELECTROSTATICS
Facts :
1. Charge is quantized.
2. Charge is conversed, net charge does not change.
3. The tangent to a line of force at any point gives the direction of electric
filed at that point.
4. No electric filed exists inside conductors.
5. Electric fields at surfaces of conductors are perpendicular to surface.
6. All points on or inside a conductors are at the same potential.
7. In isolated capacitor, charge does not change.
8. Capacitors in series have equal amount of charges.
9. The voltage across two capacitor connected in parallel is same.
10. In steady state no current flows through a capacitor.
F = force q = charge
A = linear charge density C = capacitance
\Y = electric potential E = electric filed
c = surface charge density P = volume charge density
U = electrical potential r = distance
energy
Jenc = charge enclosed p = dipole moment
1. Coulombs law : The force between two point charges at rest,
Po 1l s
4mgq 2
2. Electric field :
- -
F=qE
3. Electric Potential :

AV = —E A rcos6

- -
V=—-| Edr

©
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PHYSICS

Electric Potential Energy :

1 dig;

dneg i< i T

U =

Fields for a point charge :

E = 1 i,
4meg 12

V = 1 ﬂ,
4neg T

Gauss’s law : net electric flex through any closed surface is equal to the
net charge enclosed by thee surface divided by gg.

@ECI)S — qenc
S 80

Electric Dipole : It is a combination of equal and opposite charges.

- -
Electric dipole moment P =qd , where d is the separation between the

two point charges.

Electric field due to various charge distribution :

a)

If the line charge is 'A' then A
i) electric field outside cylinder (Radius ‘R)) T
S Bl \ ol
2megr |
ii) electric filed on the surface
2megR

iii) Electric filed inside at a distance r’
from the axis
Ar

E=—
21t80R2
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PHYSICS

b)

d)

Plane sheet of charge :

E=-2 , where o is the surface charge density.

2¢gq
Near a charge conducting surface :
E=—

€9

Charged conducting spherical shell :

_)

Ein =0,r<R

> 1

Eout— %,I‘>R
411:80 r

= 1

Esur— %,I‘=R
411:80 r

1 qr
= —,r<R
™ 4ne, RS
2 1
Eout = %, r> R
41'580 r
g 1
Esur = Cé 5 r= R
41'580 r

—b—
Ve
'-snl

y

Tp---
l‘

—=—

®)
-
l‘

ar,
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PHYSICS

g)

Charged ring :

Special cases :-

E 1 gx
axial 4meg (R2 +x2 )3/2

i) If x<R and x% <<R?,

__ 1 ax
4ngy RS’

ii) If x >R and x2 >> R?,

-+ 4

47580 X2

Note:Emaxatr:R/\/E.

Dipole :

In terms of polar coordinates,

1 2Pcos9

r 3

41'580 r

1 Psin®

Eg 3

4neg r

Eg =E2 +E2
Egr = P 3\/1+300526

dnegr

Its direction, ¢ = tan™? [%}

R
2
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20 PHYSICS

Torque on a dipole :
- o> -

t=PxE

Potential energy of Dipole :
- -

U=-P.E

Electric Potential due to various charge distribution :
a) Charged ring :

1) At the centre:- V = 1 4

41580 R < P
ring

1 q
4meg \/ R? ; x2

ii) On the axis at a distance x from the centre:- V =

b) Uniformly charged disc :
i) At a distance x from the

centre, b
- % | JRZ4+x2_
V—an[ R +x x} disc

ii) At the centre,

v =R
280

iii) At a large distance x (>> R),

v-_1 4

4neg X

Here, the disc behaves as a point charge.
iv) At the edge of the disc,

v-9R

€o
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PHYSICS

d)

10.

11.

Spherical shell :

-1 a )
™ 4mey R T
1 q \Y% -
- e S T
out 4meg T | N
T R—
Nonconducting sphere :
1 qf3 r? A
Vin = pud 1
4meg R|2 2R T
V. - 1 q, _ 1 gq \
sur 4meg R’ out 4meg T
R ~—
Capacitance of a parallel plate capacitor,
c =B
d
Voltage across capacitor,
v=2
C
Elements in series :
1. 1.1 pipiirs
C C G,
Elements in parallel :
CoCirca Lol 1
R R; R,
If a dielectric is placed inside the capacitor,
E= Eo , V= Vo
K K

Induced charged in the dielectric,

1
q; ZQ(l—E]
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22 PHYSICS

12. Capacitance of a capacitor partially filled

-Q; i
with dielectric of thickness t, ~
qn, _ + 19
C= __8A - . + -
(d —t+ tj | - L
K L | + -
L - + 4
- - - .
<—t—>

13. Force between the plates of a capacitor
Q2
F=
2g9A

14. Capacitance of a spherical capacitor,
Co 4megab ‘@
(b-a)

15. Capacitance of a parallel plate capacitor,
_ goA

C

16. Capacitance of a cylindrical ﬁ
capacitor, sV

271gg
In[ j

C (per unit length) = £

(VlEon

(&)

Numbers :

Electronic charge, e=1.6x10"°

=9x10° Nm? / C?
47[80

€0 = 8.85x10712C% /Nm?
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23 PHYSICS
Units :
Quantity Units Conversion
Electric field N/C,V/m 1N/C=1V/m
Charge C le=1.6x1071C
Voltage V,J/C 1v=1J/C
CURRENT ELECTRICITY
Facts:
1. Sum of currents into a node is zero.
2. Sum of voltage around closed loop is zero.
3. The temperature coefficient of resistivity is negative for semiconductor.
Q = charge va = drift velocity
i, I = current j = current density
p = resistivity R =resistance
t = thickness K = dielectric constant
Formulae :
1. Electric current,
I=nqAvg
2. Resistance of a wire,
L
R= pX
3. Current density,
J= % =nqvy
4. Voltage across the resistor,
V=1R
5. Ohm’s law,
E=pdJd
6. Power dissipated in resistor :
P=1?R= v
R
7. Charge on a capacitor in an RC - circuit,

Q(t) = Qo (I - et/R¢) where Qo is the charge att =0
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PHYSICS

Current through a resistor in an RC — circuit,
I(t) = Ige /", where 1=RC

I
_| I_ > MWW +I I_
—_— IR ——
+E -Q/C

Grouping of cells :

a) Series combination :-

ne

1
[ e
§ "
pum— )
=T
=

I =
(nhr+R) |
n cells
A
R
If the polarity of ‘m’ cells is reversed.
_ (n—2m)e
(R+nr)
b) Parallel combination :-
) 1=— & £ r
(R+r/n) ———wWA\—
3
«— AMA—«
Iy —<—|?|'—/\/\1/“V\—
AN
R
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25 PHYSICS

NNV >
R
c) Mixed combination :-
nE — WA WA
I= —1’11‘ | £ r £ I'ncellse | r
R+—
[ mj — —AWW——WYWW——{—AW—] | m rows

€ r € r € r

Current will be | |

maximum |—wv—il Y "'I'_W_
€ r € r € r

when R =% ;V\l;v\

m
Ammeter :
I
S=|—2-|G
I-1g
Percentage error in measuring current ——O—>—
I,oA G
through an ammeter, g
>l mA—Lp
' GS It 'S

%Error:[ R jxlOO where R'=
R+R' G+S

Voltmeter :

R:IX—G z+ G R
4+—>
\Y%

g >
I

=

Y

%Error = ; x100
1+ r
R+G)

Lakshya Educare




26 PHYSICS

Potentiometer :

Comparing the emf of the cells, a_bh

€ 2

Internal resistance of a battery, r = R[% - 1]

Wheatstone Bridge :

R; Rj
Ry Ry ©
Under the above condition there
will be no current through * v
Galvanometer. "
| |
Units :
Quantity Units Conversion
Capacitance F IF=IC/V
Current A IA=IC/S
Resistance Q IQ=IV/A

THERMAL EFFECTS OF CURRENTS
Joules law of heating :

Heat produced in a resistor,

H = I2Rt

Seeback Effect :

Thermo emf, E =at + Bt2

MAGNETIC EFFECTS OF CURRENTS

B = magnetic induction ¢ = flux

q = charge V = velocity

F = force N = no. of turns

I = current p = magnetic dipole moment
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27 PHYSICS
Facts :
- -
1. Force on a moving charge in magnetic filed is 1* to both v and B.
2. Net magnetic force acting on any closed current loop in a uniform
magnetic field is zero.
3. Magnetic filed of long straight wire circles around wire.
4. Parallel wires carrying current in the same direction attract each other.
Formulae :
- > -
1. Force on a charged Particle, F=q| v x B
F =qvB(sin6)
2. When a particle enters into a L* magnetic field, it describe a circle.
Radius of the circular path,
oV v2Km
B qB
3. Time period, T= 2nm
qB
4. Magnetic force on a segment of wire,
- - o>
F=1/4xB
S. Force between parallel current carrying wires,
F_polly
{ 27 1
6. A current carrying loop behaves as a magnetic dipole of magnetic dipole
moment,
- -
p =NIA
> o5 o
7. Torque on a current loop, T =u x B
8. Magnetic field due to a current

currying wire,

B:HL

- A
- I(déxr
4x r2
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PHYSICS

Ampere’s law

- -
g}B-dZ:PlO Tenc

Magnetic Field due to various current distributions :

1)

2)

3)

4)

S)

6)

Current in a straight wire :-

B = Pol (Ging + sinp)
4nb

For an infinitely long straight wire :- e
—R= dé] T
a=B=mn/2 ffi d
B = Mol B>
4nb L

On the axis of a circular coil :-
_ PoNIRz
2(R? + x2%)3/2

At the centre of the circular coil :- I
5 Hol
2R
For a circular arc, ,"-\\
I
B=Ho g =
4nR G{_} ______

Along the axis of a solenoid,
_ bonl

B¢ (cos B, —cos 0,)

where n :g (No. of turns per unit length)

—
IONOIOIOIOIOIONO
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29 PHYSICS

7) For a very long solenoid, B¢ = ponl

Honl

8) At then end of a long solenoid, B = 5

MAGNETOSTATICS
1. Magnetic - Moment of a bar of
magnet :

M =mx2¢ where ‘m’is the pole
Strength. N

\ 4

r 3

2. Force between two poles of strength m; and ms separated by a distance

o m;m .. .
r’is given by, F = 2—01—22 where r’ is in metre and m in Amp-metre.
T T

3. Torque on a bar magnet 2%
placed in a magnetic
field, oS |\ ) A— -

> oS> o

t=MxB
and the potential energy, O r

A
Y

Y

- >

U=M.B
4. Magnetic field due to a
bar magnet, r
_ Mo 2M
P 4_1tr_3 S Ne

_ Mo M
1

P 4.2, ,23/2 «

41t(r +£) ! 2f
Ifr>¢
Ho M

B="—
47 3

i) B

Y

ii) B

Lakshya Educare




30 PHYSICS

5. Earth’s magnetic field, By <
B
—H _cos$ 5
B

Where B is the horizontal
Component of the earth’s magnetic
field and

'd' is the angle of dip.

B
Vv By
6. Magnetic intensity,
_)
- -
Hzi— I, where I=M
Ho v
- -
7 B=—-uH

>
8. I=yH, where y is the magnetic susceptibility.
9. Curie’s law : g :%

ELECTROMAGNETIC - INDUCTION AND ALTERNATING CURRENTS

B = magnetic induction ¢ = flux
q = charge V = velocity
F = force N = no. of turns
I = current L = coefficient of self inductance
M = coefficient of mutual € = induced emf
inductance
1. Induced emf,
€= —Nd—q) = —NAd—B where a is the area of a loop.
dt dt
2. Induced current, 1= £
> o
3. Induced electric field, c'qu.d L= —(il—(f
4. Self-inductance,
N® =LI, €= —Lﬂ
dt

Lakshya Educare



31

PHYSICS

10.

11.

12,

13.

Inductance of a solenoid, L = pon2A¢

where ‘n’ is the number of turns per unit length.
Mutual inductance, N® = MI

€= —Mﬂ
dt
Growth of current in an L-R circuit, L R

Iz%(l—e't/‘),‘r:%

I .
€ K
Decay of current in an L-R circuit,
I:E(e_t/‘r)’ T:L
R R
Energy stored in an inductor, U = %LI2
Energy density in a magnetic filed,
U B? :
u=—=——(Energy per unit volume)
Vo 2
L-C-Oscillations : L
d3q [ 1 jq [ —
— ===
dt LC T o
q =g cos ot where co—L K
° » T JLC
I
R.M.S. current, I = %
In RC - circuit C R
Peak current, -—|>—"/W‘—‘
Y 1
Ip =20 = fo _14. ~
z \/R2 +(1/oC) € = £ gsin ot
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14. Steady state current, . Fy
I= 8—osin(cot +¢) oC
Z
Z
¢=tan™! [L]
oCR
¢
R
15. In LR - Circuit, L R
In steady state, i
[=—%0 _ sin(ot-¢) ~ \
R? + 012 €= skozsin ot 7
-1 oL
—tan™l| =
oo ()
16. In LCR - Circuit : L C R

1=

¢=tant| @C

ii)
ii)

iv)

~

&
€ =g psin ot

%o > sin(ot - ¢) \
\/Rz + [1 - ij ®

w

1coL

R

If % > oL , current leads the voltage.
®

If % < oL, current legs behind the voltage.
®

If % = oL, current is in phase with the voltage.
®

In LCR - circuit, peak vale of current,

I= fo

(o]
R+7C—(0L
(0]

oL

Lakshya Educare



33

PHYSICS

If the angular frequency '®' varies then lo also varies.

Io is maximum, when L oL =0

oC
or ®= 1
JLC
1

f=
2nLC

This is called the resonance frequency of the circuit.
Power in an A. C. circuit,
P = Vims Irms cos¢ where cos¢ is the power factor.
For a purely resistive circuit, ¢ =0
For a purely reactive circuit, ¢=n/2, or —n /2
s.cosdp=0
Transformer :
&l % where N1 and N2 are the number of turns in the

2

€2
primary and secondary coils respectively.

Electromagnetic — Induction

> o
Induced electric filed, <j>E.d L =——

do

dt
b

- - -
Motional emf = g = J.(va) d/

a

Modified Faraday’s law

9
-> - - - dB
e=§ (vxB)df =— A.——
— dt
Motionof a —
conductorina Variation of
stationary p‘lagnetlc field
magnetic field ina
stationary
conductor
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34 PHYSICS
RAY OPTICS

u = distance of the object from the lens/mirror
v = distance of the image from the lens/mirror
m = magnification i = angle of incident
r = angle of refraction/reflection n = refractive index
0. = critical angle & = angle of
deviation
R = radius of curvature P = power
1. Spherical mirrors,
1.1 __V
v u f’ u
2. Refraction at plane surfaces,
N = sini  realdepth

sint apparent depth

critical angle, 6, =sin™* [lj

n
3. Refraction at spherical surface,
Ny Wy _Np-my 1Oy
v u R ’ nyu
4. Refraction through thin lenses,
1oyl L
f R; R,
11 1 v
f v u’ u

P= % , (f should be in metre)

5. Prism,
r+r=A,
d=i+i'-A

cin 2 0m
2

==
Sin—
2
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9.

Refraction at plane surfaces, Normal shift = [1 - lj t, tis the thickness of
n

the glass slab.
For small ‘A’and T, § =(n-1)A

WAVE OPTICS

Combination of lens 1 = 1 + L +oenen
1 B2

When lens are ‘d’ distance apart 1 = 1 + 1_d

f; f, fifh
c = speed of light, a = amplitude
n = refractive index of the material, I = intensity
v = speed of light in the material, W = fringe width
Ax = path difference A = wavelength
8 = phase difference d = distance between the slits
D = distance between the slit and the t = thickness of glass slab

screen
v=Swhere
n

c = speed of light,

n = refractive index of the material and

v = speed of light in that material

Young’s double slit experiment,

a :\/af +a3 +2ajapc088, I=1; +1, +2\/Ecoséi
for bright fringes, Ax = nA

for dark fringes, Mz[n—éjk} n=1,2,3...

Fringes width = %

1

1
V=
vV Ho€o \/E

v=—,C=

<
n
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10.

11.

Young’s double slit experiment,

a= \/af +a3 +2aja,c088, [=1; +Ip +2./; I, cos &
for bright fringes, Ax = nA

for dark fringes, Ax =(n—%jX} n=1,2,3,..

_Di
d

Shifting of fringes : Shift = @

W

Optical path length = nut

shift _(n-1)t
firing width d

Number of fringes shifted =

Dispersive Power, o = HBv “Hr
p’y -1
i : : .. A py-1
Dispersive without average deviation : — = ———
l“"y -1
Average deviation without dispersion : A = —”'V — ”'r
u v u r

Net average deviation &, = (uy — l)A(l - gj

T

ELECTROMAGNETIC WAVES

1.

2.

. 1
Speed of electromagnetic waves, v=—
ue

Electromagnetic waves and transverse, E = CB
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Wave-Band Origin

Sources

X-radiation i) High energy changes in
electron structures of atoms
ii) Decelerated electrons

X-ray tubes

Gamma radiation Energy changes in nuclei of
atoms

Radioactive substance

Ultraviolet radiation | Fairly high energy changes in
electron structure of atoms

i) Very hot bodies, e.g.
the electric arc.

ii) Electric discharge
through gases,
particularly, mercury
vapour in quartz
envelopes

Visible Radiation Energy changes in electron
structure of atoms

Various lamps, flames
and anything at or
above red-heat

Infrared Radiation Low energy changes in
electron structure of atoms

All Matter over a wide
range of temperature
from absolute zero
upwards

Radio wave i) High frequency oscillatory
electric currents

ii) Very low energy changes in
electron structure of atoms.

Radio transmitting
circuits.

Increasing order of wavelength
X-RAYS | Ujtra . RADIOWAVES
ol INFRARED| Microwaves Sound broadcasting
| A- Rays | violet Rader V.
V4R
??;1:; ﬁﬂ;gggln Visible Spectrum Radio wavelengths
of waveleneth (average wavelength Range from 1 millimeter
of light gt 0.0005 mm) to 10 kilometers
The electromagnetic spectrum
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ELECTRONS AND PHOTONS

P = momentum h = Plank’s constant

A = wavelength c = speed of light

F = frequency ¢ = work function
1. Momentum of a photon, P =

h
A
hc

2. Energy of a photon, E =hf = N

3. Photoelectric equation, KE .. = hTC -¢

KEmax = h(f - fo)
4. To take place photoelectric effect, A <Aq
2
5. For a one electron atom, E, = —13.6Z—zeV
n
n2
I, =95.29x 1071 —meters
z
6. If an electron jumps from mth orbit to nth orbit,
l = Rz? {L—L},Where m>n
A n? m?
7. Mosley’s law, Ji= a(z —b) where a b are constants.
8. The minimum wavelength of x-rays, Ay, = h—\C/
e

ATOMS, MOLECULES AND NUCEI

n = no. of nuclei t172 = half life
Z atomic no.

1. Nuclear radius, R = RoA1/3, Rg=1.1x 10715 metre

2. Mass energy equivalence, AE = AmC?

3. Radioactive decay, N(t) = N,;,e"‘t where A is the decay constant.
4. Radioactive Half Life, /2 = @
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SOLIDS AND SEMICONDUCTOR DEVICES

1. Intrinsic semiconductors, Ni = Ne = Nn

2 Doped semiconductors, niz =n.ny

3. Conductivity, G =e(nepy + npiy)

4 Current gains, o= L, B= >
1+B 1-a

output power
input power

S. Alternating current power gain =
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IMPORTANT FACTS AND FORMULAE FOR JEE
IIT - CHEMISTRY

SOME BASIC CONCEPTS

1. 1 mole = N,z xnumber of species = 6.023x 1023 species

i.e., atoms, molecules, ions, etc.
2. Atomic mass = Mass of one atom
Gram-atomic mass = Mass of one mole of atoms

= Mass of 6.023x10%3atoms in gms.

e.g. Atomic mass of O is 16 amu.
gm-atomic mass of O is 16 gm.

*. 16 gm O-contains 6.023x 1028 oxygen atoms.

Average mass of an atom
1/12xMass of an atom of C'2
R.A.(1)xM.No +R.A.(2)x M.No

R.A.(1)+R.A.(2)

Here R.A = Relative Abundance, Mass No. = Mass number.

Atomic mass =

Average atomic mass =

3. 1 amu (atomic mass unit) = = 1 Avogram
Avg
= ng =1.66x 10-24 gm = 1 Dalton
4. Molecular weight = Weight of one molecule

Molar mass or gm-molecular weight = weight of one mole of molecule
= wt. of 6.023x10%3molecules

Weight(gm) _ volume of gas at STP(L)
Molar mass (gm / mole) 22.41lit.

5. Moles =

= Molarity x Volume (in L)
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