
≤

+

+
=

+
+

=

+
=

+=

−
−

=
→→

→
≤

→

→
→

→
=

−
−

=

→→
→

→→
=

+=

+=−=

√ √

√ θ
→→→

+−= ≥ ≥

( ) ( ) ( )γ−π
=

β−π
=

α−π

==
→→→→

=−Δ=Δ
→→

IITIANS SPECTRUM EDUTECH

..1..

Spectru
m



→→
−=

=
+

=

+

==

→ →→
−=

2ω=

±

+

+

+

+
=

+
−

=

+
=

•

IITIANS SPECTRUM EDUTECH

..2..

Spectru
m



→→→→→→→→→
−+=−+=+=

→
=

++√=

α β γ

→ → →

→ → →

→
+ θ

→→
θ ++=

→→

=
→→

θ

=
→→

→→

→→
=

→→
=

→→
Ε =φ

→→
Β =φ

→→→
=

→→→
τ=τ =

→→→

→→

→→

∂
∂+

∂
∂+

∂
∂=

=
→→→

IITIANS SPECTRUM EDUTECH

..3..

Spectru
m



ω
ω

=
→→

=
→→

θ

√ μ

θ

θ

√

√ +

≥ √ ≥
√

√
√ √

→→→
−=

=−−
→→→→

√ + θ

θ θ
θ

θ
θ 

θ=

θ
θ

IITIANS SPECTRUM EDUTECH

..4..

Spectru
m



θ
θ θ
θ

θ

√
√

√

θ

( )
0

0
θ

θ−θ

( )
0

0

θ
θθ−θ

=

IITIANS SPECTRUM EDUTECH

..5..

Spectru
m



ƒ ≤ μ ƒ μ
μ μ μ
μ μ

μ

θ μ

μ

θ μ μ

Δ
θΔ=

−
θ−θ

=ω
2

12

ω θ

ω ω
→→→

ω= ω θ

Δ
ωΔ=

−
ω−ω

=α 12

α ω θ

α ω
√ +

ωω=ω=α=+=
→→→→→→→→→→→→

ω ω α

θ ω α

ω ω αθ

+
+=

+
+

=

+
+

=

===

IITIANS SPECTRUM EDUTECH

..6..

Spectru
m



Σ=

→
→ Σ=

→
→

=

→
→

=

→→→
Σ==

→→→→
Σ=Σ== ===

→→→

==Σ
→

Σ
μ μ

√ √

ω ω

( ) ( ) ; θ==
→→→

( ) ( ) θ=τ=τ
→→→

τ =τ
→→

ω ω

τ α
τ α

τ ω ω ω

Δτ=Δ
→→

θτ=θτ

→→
ωτ=

IITIANS SPECTRUM EDUTECH

..7..

Spectru
m



( )

( )+=

+

+=ω+= 2 ω

+

θ +

θ+

π√

π√
π√

π √
π√

π√

IITIANS SPECTRUM EDUTECH

..8..

Spectru
m



→→
= ;θ= =

=
→→→→→→

→

( ) ( ) −=−=−=
→

( )+
−=

( ) ( ) ( )−=Δ=

Δ ( ) =−

Δ Δ ƒ ƒ

→→

± ( )[ ]−

( ) ==
→→→→

→→→
==

=

Δ=Δ
→→

IITIANS SPECTRUM EDUTECH

..9..

Spectru
m



+
−

+
+

=
+

+
+
−

=

−
+

( )
=Δ=

+
=Δ

+
−=ƒ

Δ ƒ +

( )
+

+
=

+
−

=

θ θ θ θ

−=

−

τ ƒ

=

ω ωƒ ω
ƒ

IITIANS SPECTRUM EDUTECH

..10..

Spectru
m



ω ω √

± ±ω

=ω+ 2

ω φ
φ ω
φ π ω

ω ω ω φ √ φ

ω ω φ
φ ω ω

±ω
± ω√

=
ω

+

ω ω ω φ
φ ω ω

ω
± ω

ω √

ƒ ( )
π

π

ω

ω ω

ω

ω ω

ω

IITIANS SPECTRUM EDUTECH

..11..

Spectru
m



ω

ω
ω

ω
−
− π

−
− ( ) ( )

−
− 2

π π=

π ( )+

√
ƒ √ ƒ

+

π √
π√ π√

ω+ω=ω
+

=+=

+
=+=

+−
ω

+
ω

=
ω 2

2
2

π ( )
( )+π

=ƒ+

α τ θ =θ+θ

θ θ ω φ
ω √

IITIANS SPECTRUM EDUTECH

..12..

Spectru
m



ƒ
π
π√ πη

α τ θ +θ
2 θ  = θ+θ

ω √

ƒ ( )
π
π √

+
π=

π →∞

≅ +≅
θ

+

θ θ

√ θ
π√ θ

π ( )+

π√
π√

ρ
π√ ρ π√ ρ

ρ ρ
π√ π√

π√

=

π=

IITIANS SPECTRUM EDUTECH

..13..

Spectru
m



π=

γΑ
π= 2 γ

π

π√

π√

π
π

=ƒ

ω ω ω ω ω

φ = φ−+

φ

φ π =−+

φ π =+

φ π

ω ω ω φ ω

φ π

φ
4
π

4
π

φ
2
π

2
π

IITIANS SPECTRUM EDUTECH

..14..

Spectru
m



−=

ω−

ω
ω ≅ ω

<<−

−

≅

( ) ( ) ( )−=−=
→→

−−

√ √

ρπ

( )
≅

+
=

−
=

IITIANS SPECTRUM EDUTECH

..15..

Spectru
m



( ) ( ) ( )+
== ≅ √

( ) ( ) ( )<<π=+π=

=

( )+π2

π
= ≅

∝ π

IITIANS SPECTRUM EDUTECH

..16..

Spectru
m



== ==

π ƒ π ƒ −=Δ

Δ π π −

Δθ
ρ

− −
ρ

√
√

θ √

θ −

θ θ

+

Δ −

−=

Δ

−

θ=

= θ

IITIANS SPECTRUM EDUTECH

..17..

Spectru
m



θ

+

( )θ−π−

Δ Δ Δ Δ

Δ
√ ( )+

π

Δ
φ
Δ

( )Δ
=

η η φ

( )Δ

Δ ρ=

γ γ

α Δ α Δ

θ φ θ φ
τ θ

πη
πη

( )

IITIANS SPECTRUM EDUTECH

..18..

Spectru
m



δ ( )

δ ( )
π

Δ−=Δ−

Δ

σ
Δ

/Δ−=

σ σ ≅

η σ
σ

η σ

η
+=

∝ μ
μ

=

Δ
Δ

ν ν

ρ==><=><

ν √
ν √ ρ
ν √

ν √
( )
( ) ==
ν
ν

IITIANS SPECTRUM EDUTECH

..19..

Spectru
m



π
π

=
π

=
π

=

==

ν ==

√ √ π √

μ μ

=

μ

( ) Τμ=μμ+

( ) =−μ+ μ

==

==

λ
ρπ

ρ

IITIANS SPECTRUM EDUTECH

..20..

Spectru
m



η η
η

η

πη
( )

η
σ−ρ

ρ σ

=
πη

=
η

π=

η π

ρ ρ
ρ

ρ

=

ρ

θ

( )−

√

ρ

θ

IITIANS SPECTRUM EDUTECH

..21..

Spectru
m



α β γ

α β
γ

γΔ
α β γ

γ γ γ

γ γ γ

γΔ γ

=−=−= +=

( )−=

( )+=

( )

θ αθ

Δ Δ
Δ

Δ

μ

γ γ

γ γ

IITIANS SPECTRUM EDUTECH

..22..

Spectru
m



γ

μ
μ

μ
( )
( )

( )
( )1−γ

−=
1−γ
−μ=

μ Δ
μ Δ

μ

Δ μ Δ
Δ μ Δ

Δ

Δ ( )
( )−γ

−μ

γ

Δ
Δ

Δ Δ

= μ μ

Δ μ Δ μ

=
Δ
Δ

μ

IITIANS SPECTRUM EDUTECH

..23..

Spectru
m



γ ===

= μ μ

Δ μ Δ μ

=
Δ
Δ

μ

====γ

μ μ μ

+
+

=
μ+μ

+μ+μ
=

21

21

21

21

21

21

μ+μ
μ+μ

=
μ+μ
μ+μ

=

Δ Δ Δ Δ Δ Δ
Δ Δ Δ

Δ Δ μ Δ
± ∞

Δ ( )
( )γ−

−μ Δ Δ μ

γ

ƒ
+==γ

ƒ

Δ Δ Δ μ Δ γ
Δ μ Δ Δ μ Δ Δ μ Δ

γ γ
Δ Δ Δ
Δ Δ Δ

Δ μ Δ μ

−
+

1−γ
=

IITIANS SPECTRUM EDUTECH

..24..

Spectru
m



η =

β
−

=
−

==

β ∞

Δ
θΔ

Δθ
Δ

θ ( ) ( )
( ) ( )+

θ+θ 21

( )
( ) ( )+

θ−θ= 21

( ) ( )+=+=

( ) ( )+
+

λ ( )λ λ λ

ε ≤ ε ≤

λ λ λ λ λ

σ σ
σ
εσ

0
4 θ−θσε=

( )
( ) =

( ) ( )4
0

44
0

4 θ−θ
ρ
σε=θ−θσε=θ

∴ ( )
( ) ==

/θ
/θ

∞

IITIANS SPECTRUM EDUTECH

..25..

Spectru
m



θ θ θ θ θ α

λ

λ λ
λ5 ƒ λ λ

λ5
λ λ

σ
σ

IITIANS SPECTRUM EDUTECH

..26..

Spectru
m



λ

π
=

√ ρ ρ
√ ρ
√ γ ρ

√
√ γ

λ
π

π
λ

−

ω λ=ω

∂ ∂
ω

∂ ∂ ω
∂

ω

∂
∂=

∂
∂

ρ
π ρ ∝

β

√ φ

√ φ
φ π √ √

φ π √ √

ω=π
λ
π

IITIANS SPECTRUM EDUTECH

..27..

Spectru
m



π
λ
π ω

λ

λ

= π

λ λ

−
( ) ( )−=λ

−

λ
λ

=

IITIANS SPECTRUM EDUTECH

..28..

Spectru
m



α
ρ

ρ

−
λ − λ

+
λ + λ

+ λ λ

− λ λ

−
+

+
−

−
−

+
+

±±
±±

=

Δ
−

Δ

Δ

−

−

IITIANS SPECTRUM EDUTECH

..29..

Spectru
m



+

−

+

+

−

+

−
+ +

+
− −

±≅
±
±

θ

θ±

+
− λ λ

−
+

Δ Δλ λ

−
+ λ λ

+
−

Δ Δλ λ

IITIANS SPECTRUM EDUTECH

..30..

Spectru
m



Δλ λ

−=−

Δ

IITIANS SPECTRUM EDUTECH

..31..

Spectru
m



0πε

ε

→
→

=

0

→

πε
=

→→

→→

0

→

−

−
πε

=
→

( )+πε0

[ ]−πε0

0πε
≅

[ ] 00 πε
≈

+πε

θ

3
0

θ
πε θ

θ
πε0

θ+ θ+
πε0

0πε 0πε

IITIANS SPECTRUM EDUTECH

..32..

Spectru
m



( )−
πε0

→→→
=τ τ θ

θ−=−
→→

θ θ
θ θ

φ
→→

φ
→→

θ
φ

φ

0

→→

ε
=

0επ
=

→

0

→

επ
=

→

0
⊥

→

επ
−=

( )+επ 0

••

•

• •

⊥

•

• •θ
→

• •

θ+
επ

=
0

IITIANS SPECTRUM EDUTECH

..33..

Spectru
m



+
−

ε
σ

0

0ε2
σ

0επ2
λ

⊥
0επ4

λ α β

0επ4
λ α β

≤ ≤

≥

0επ
=

≤ ≤
ρ ε

≥

ε
ρ=

0

••

σ

•

λ

α
β

IITIANS SPECTRUM EDUTECH

..34..

Spectru
m



0

2

ε
σ==

0ε
σ−

0

2

ε
σ=

2
0

σ
ε=

0

2

ε
σ= σ √ ε π √ ε

π ε

→→
−=

0επ

++
επ 0

0επ

θ 2
0 ρ

θ
επ

0επ 0επ

0επ

0επ 0πε

( )−
πε0

=
επ 0

+
+

επ 0

( )
( ) +

=
+

=
+
+=

IITIANS SPECTRUM EDUTECH

..35..

Spectru
m



=
σ
σ=

2

1

=
πε0

000 επ
+

επ
+

επ
→→

−=

σ σ

0ε=

=

ε
0

2

ε
σ

ε
0

2

ε
σ

0ε

π ε π ε

−
επ 0

( )−
επ 0

0ε ε

( )
0επ

( )
0επ

( )
0ε

==

IITIANS SPECTRUM EDUTECH

..36..

Spectru
m



++=

− σ σ −

→ →
ε χ

−−
ε=

−−

ε− 00

−
ε= 0

+ε= 0

+
ε= 0

+
+ε= 0

IITIANS SPECTRUM EDUTECH

..37..

Spectru
m



ε

++

ε= 0

( ) 0
0 επ+
−

επ
=

+
+=

+
+=

Δ ( )−
+

Δ ( )−
+

τ

IITIANS SPECTRUM EDUTECH

..38..

Spectru
m



ρ σ ρ τ

τ
= ρ

τ
σ τ

σ μ σ μ

α α ( )−
− ρ ρ α

α ( )−ρ
ρ−ρ

0

0

=
+

++=

===

+
=

+ +

++=

IITIANS SPECTRUM EDUTECH

..39..

Spectru
m



====

=
+

( ) =
+

=

=

( ) +
=

+
=

∝

===

==

αθ
2βθ θ θ θ

θ
β
α =

θ
Νθ

θ+θ=θ 1
Ν θ θ θ θ

θ
α βθ

π π
π θ

θσΗ
Χ

θ
θ

IITIANS SPECTRUM EDUTECH

..40..

Spectru
m



σ
θΔ

Δ

IITIANS SPECTRUM EDUTECH

..41..

Spectru
m



2
0 θ
π4

μ

π
μ= 0

0μ

( )+

μ0

μ

μ0

π4
μ0

μ π
μ θ π

μ

π
μ φ φ

π
μ0

=μ=
→→

0
→→

μ π μ π
 π

μ0

μ μ
0μ α α

μ μ π

→→→
=

π
μ= 0

IITIANS SPECTRUM EDUTECH

..42..

Spectru
m



=
→

→→→
=τ τ θ

τ
τ θ

θ

θ θ θ

π ρ

−

∞

=
→→→

θ

→
⊥

→

ν π
π ω

→ →
θ

⊥ θ

ν π π ω

π θ θ ⊥

π
ν π
ω θ

√

=

IITIANS SPECTRUM EDUTECH

..43..

Spectru
m



→→
0

→

π
μ=

2
0 θ
π4

μ=

IITIANS SPECTRUM EDUTECH

..44..

Spectru
m



= =

μ μ

μ μ
 π

−
μ0

0μ
μ

π

2
θ=

=
→→

χ

μ μ μ μ μ

μ μ χ μ χ χ μ
χ μ

π4
μ= 0

( ) π4
μ=

−π4
μ= 00

( ) π4
μ=

+π4
μ= 00

θ+
π4

μ= 0

IITIANS SPECTRUM EDUTECH

..45..

Spectru
m



=
→ →→→

=τ τ θ

→→
−= θ

θ

θ
μ

π

IITIANS SPECTRUM EDUTECH

..46..

Spectru
m



φ ;θ=
→→

φ
→→

φ θ =
→→

=
→

φ
φ−=

φ φ

→→→
−=

ω

=πΒ=ω= ƒ

φ ω φ ω φ
ω ω ω ω

→→

φ

μ μ
μ μ
μ π

φ μ

±

+=
+

=

IITIANS SPECTRUM EDUTECH

..47..

Spectru
m



√

= μ

τ τ
τ τ

IITIANS SPECTRUM EDUTECH

..48..

Spectru
m



ω ± φ
ω ± φ

π

><

√
π √

ω
ω

φ

ω
ω π

π

ω

ω
ω π

π

ω

ω
ω φ

φ
φ θ

√ ω

ω
ω φ

φ
φ

√ ω

IITIANS SPECTRUM EDUTECH

..49..

Spectru
m



ω
ω φ

φ − φ φ

√

φ φ −

ƒ
π

φ φ φ

ƒ ƒ
π

ω ω

ƒ ƒ
π

ω ω

Δƒ
π

Δω

ω=
ωΔ

ω=

ω α√ α α

ω
=

( )
=

( )

ƒΔ
ƒ= Δ ƒ

ω

φ φ

φ =

IITIANS SPECTRUM EDUTECH

..50..

Spectru
m



φ

φ φ

φ π φ
φ π φ

φ φ

φ =

φ φ − =

φ φ

−+=

( )−+=

φ −

ω ω −

φ φ

=

==

η

πƒ ω

−=

η =

IITIANS SPECTRUM EDUTECH

..51..

Spectru
m



π
∝

∝ ∝

∝ ∝

η

η =η

λ
η

λ
η

ν ν

η η

→→

→→ →→

0εμ με
η √ μ ε μ μ μ ε ε ε

μ ≈ η √ ε

ω ω

ε
0μ

√ μ ε

0000 ε=ε+ε=
μ

+ε=

0ε=

ε0

ε0

IITIANS SPECTRUM EDUTECH

..52..

Spectru
m



→→
0

→→

0

→→→
ε=

μ
==

ε √ ε μ
= =

√ μ ε ≅

Δ==Δ

Δ==Δ

==

==

==

==

ν λ

λ
=

θ θ

−
θ

=

θ θ

−
θ

=

θ
=

IITIANS SPECTRUM EDUTECH

..53..

Spectru
m



θ
θ

≈ η
η

21

21

η+η
η−η

=

η+η
η−η

=
21

21

=η η
2

1

θ
θ

η
1η

η 2λ

η θ η θ η θ

η
=

η

η
−=

η

η η η

321 η
+

η
+

η
=

η

−η2

≤ ( )[ ]−

δ

η

δ+

δ η

IITIANS SPECTRUM EDUTECH

..54..

Spectru
m



δ δ η η
θ δ δ η η

ω
−η
η−η=

−η
η−η=

δ
δ−δ

δ δ
( )
( )−η

−η
−=

θ η ω ω

θ θ
η−η
η−η

−=

δ
δ

−=
ω
ω

√ φ
√ φ

φ φ

φ π ≡ π π π
Δ λ ≡ λ λ λ

∝
√ √ √

φ π ≡ π π π Δ
2
λλ

2
λ=

2
λ

∝
√ √ √

φ
λ
π

λ
π

φ φ

λ=

( ) λ−=

β λ

IITIANS SPECTRUM EDUTECH

..55..

Spectru
m



α λ

β
η
β λ

η
λ

β β

η λ
( )

λ
β1−η

−
−

η α √
β λ

β β β β
η−η

−η

√ λ

λ
−+

−

−
=η

+

+

η λ

η λ

θ λ
θ λ

φ
φ

φ
λ
π

θ λ

λ
=

θ

ƒ

+=
ƒ

ƒ

IITIANS SPECTRUM EDUTECH

..56..

Spectru
m



ƒ
−ƒ=

−ƒ
ƒ=−==

−=

( )1212 η−η=η−η η

( )2121 η−η=η−η η

ƒ ( )1−η
η η η

ƒ ( )1−η
η

1η
η

( ) −η−η=η−η−−
η
η=

ƒ 12
1

1

η−η+η−η=η−η 23

1

121

( )1−η=
ƒ

+ƒ
ƒ=

ƒ
−ƒ===

ƒ

ƒ
+

ƒ
=

ƒ

ƒƒ
−

ƒ
+

ƒ
=

ƒ

ƒ
ω−=

ƒ
ω

( )η=
ƒ

=
ƒ

+
ƒ

+
ƒ

=
η

IITIANS SPECTRUM EDUTECH

..57..

Spectru
m



( ) =+1−η=
ƒ

+
ƒ

=

( ) ++1−η=
ƒ

+
ƒ

=

ƒ
ƒ

ƒ+
ƒ
ƒ

ƒ

ƒ

ƒ

ƒ
+

η

η

IITIANS SPECTRUM EDUTECH

..58..

Spectru
m



⊥

θ

⊥

∞

∝

IITIANS SPECTRUM EDUTECH

..59..

Spectru
m



=

λ ==

λ

λ
−

λ 0

λ

λ
=

λ
=

( )
( )

λ

λ λ λ φ

IITIANS SPECTRUM EDUTECH

..60..

Spectru
m



α
θ ∝ θ

( ) ( )
( )0επ

/θ α

( )0επ
=

α

π

λ

∝
π2

π

α= α ==π

−=π2

λ1/=

IITIANS SPECTRUM EDUTECH

..61..

Spectru
m



−=
λ

=π=
2

∞=−=
λ

∞=−=
λ

∞=−=
λ

−=
λ

∞

=−=
λ

∞

λ
λ
λ

λ

∝

∝

∝

∝

π
π μ

√ π

θ √ θ √

√ π π

λ

IITIANS SPECTRUM EDUTECH

..62..

Spectru
m



λ α λ α λ α α α α

α α

α λ α

α α

α √ α

θ λ

μ

μ

λ
λ

λ
π

====λ ==

λ

λ

λα

=
3

=λ

λ √

λ

λ

λ
=

π λ
λ

>==Ε=λ=

ω

IITIANS SPECTRUM EDUTECH

..63..

Spectru
m



λ λ

( )−=λ λ λ λ

τ λ λ τ τ τ

λ λ

λ

λ λ

λ λ λ
+

μ μ

≡ ≡

α π=π=

ρ ρ

Δ

ƒ Δ Δ Δ
Δ Δ

∴

IITIANS SPECTRUM EDUTECH

..64..

Spectru
m



∝ ∝ −

Δ Δ ∝ − ∝ −

=
Δ
Δ

=
Δ
Δ

μ
=

Δ
Δ

μ ∝ ∝

μ
+

μ

μ μ

μ μ + μ

σ μ μ −
0σ=σ

σ μ σ μ

α β α
α−

α=β
β+1

β

( )

( )
Δ
Δ=βΙ=β

ΔΙ
Δ=α

Ι
Ι=α

Ε

IITIANS SPECTRUM EDUTECH

..65..

Spectru
m


	Formula-Booklet-1
	Formula-Booklet-Physics-2



