
Hallgatói segédlet fizika BSc záróvizsga felkészüléshez
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√
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+
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A, b = b′NA) (18)

η =
T1 − T2

T1
(19)

dS =
dQrev

dT
=
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dT
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=
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L
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Tc =
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√
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∇ · ~D = ρ (41)
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λ1
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)
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A
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4eA

 (47)
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c
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+
π
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(
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2
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)
(53)

f ′ =
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f
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(54)
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c
(55)
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1
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)
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∆ · s
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(60)

N =
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(61)

J = J1 + J2 + 2
√
J1J2 · cos δ, δ = 2π

n · s1 − n · s2

λ
+ α2 − α1 (62)

l = c ·∆t ≈ λ2
0

∆λ
(63)

∆21 = 2dn cosβ = 2d

√
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0 sin2 α (64)

It =
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1 + F sin2 δ
2

, F =
4R
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(65)
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m =

(
m+

1

2
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λ
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, x(s)

m = m
λ
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(66)

rm ≈
√
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a+ b
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(67)

d sinα1 = 1, 22λ (68)
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r⊥ =
cosα− n · cosβ

cosα+ n · cosβ
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t⊥ =
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(70)
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(72)
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+
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(87)

EF(0) =
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χm =
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B
= −µ0NZe

2
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χm =
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2
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µB =
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∑
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(100)
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√
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(104)
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∑
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1
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1
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0
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bk =
1

T
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aI(ω) =
1
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=

1
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ω
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(109)

aD(ω) =
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ω
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(110)
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ω
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1

|𝑟 − 𝑦⃗|
≈

1

𝑟
− 𝑦⃗∇

1

𝑟
+

1

2
∑ 𝑦𝑖𝑦𝑗

𝜕2

𝜕𝑥𝑖𝜕𝑥𝑗

1

𝑟
𝑖,𝑗

 

Φ(𝑟) =
1

4𝜋𝜀0
(

𝑞

𝑟
+

𝑝⃗ ∙ 𝑟

𝑟3
+

1

6
∑ 𝑄𝑖𝑗

𝜕2

𝜕𝑥𝑖𝜕𝑥𝑗

1

𝑟
𝑖,𝑗

) 

𝑄𝑖𝑗 = ∫ 𝜌(𝑦⃗)(3𝑦𝑖𝑦𝑗 − 𝑦2𝛿𝑖𝑗)𝑑3𝑦⃗
𝑉

 

A(𝑟) ≈  
𝜇0

4𝜋

𝑚⃗⃗⃗ × 𝑟

𝑟3
 

𝑚⃗⃗⃗ =
1

2
∫ 𝑦⃗ × 𝐽 𝑑3𝑦⃗

𝑉

 

𝐵̅ =
𝜇0

4𝜋

3(𝑚̅𝑛̅)𝑛̅ − 𝑚̅

𝑟3
 

𝛻 ̅𝐴̅ = 0;  𝛻𝐴̅ +
1

𝑐2
Φ̇ = 0 

Δ𝜓(𝑥̅, 𝜔̅) + Κ2Ψ(𝑥̅, 𝜔̅) =  −4𝜋𝑓(𝑥̅, 𝜔̅) 

𝜓(𝑥̅, 𝜔̅) = ∫ 𝑑3𝑥′𝑓(𝑥′, 𝜔)𝐺𝑘(𝑥̅, 𝑥̅′)
V

 

𝐺𝐾
(±)(𝑅) =

1

𝑅
𝑒±𝑖Κ𝑅, 𝑅̅ = 𝑥̅ − 𝑥̅′ 

ΔΨ(𝑥̅, 𝑡) =
1

𝑐2
Ψ̈(𝑥̅, 𝑡) = −4𝜋𝑓(𝑥̅, 𝑡) 

𝐺𝐾
(±)(𝑥̅, 𝑥 ′̅, 𝑡, 𝑡′) =

1

2𝜋𝑅
2𝜋𝛿 [𝑡 − (𝑡 ∓

𝑅

𝑐
)] 

Φ(𝑥̅, 𝑡) =
1

4𝜋𝜖0
∫ 𝑑3𝑥′

𝜌(𝑥̅′, 𝑡𝑟)

𝑅
 

𝐴̅(𝑥̅, 𝑡) =
𝜇0

4𝜋
∫ 𝑑3𝑥′

𝐽(̅𝑥̅′, 𝑡𝑟)

𝑅
  

𝑒𝑖𝜅𝑅

𝑅
=

𝑒𝑖𝜅𝑟

𝑟
−

𝑒𝑖𝜅𝑟

𝑟
[𝑖𝜅 −

1

𝑅
]

𝑥̅ − 𝑥̅′

𝑟
 + 𝜎(|𝑥 ′̅|2) 

(𝐴1
̅̅ ̅(𝑥̅, 𝑡) = −

𝜇0

4𝜋
𝑖𝜔𝑝̅1

𝑒𝑖(𝜅𝑟−𝜔𝑡)

𝑟
 ) 

(𝛷(𝑥̅, 𝑡) = (1 − 𝑖𝜅𝑟)Φ𝑑𝑖𝑝
𝑠𝑧𝑡 (𝑥̅)𝑒𝑖(𝜅𝑟−𝜔𝑡)) 

𝐸̅1 = {
𝜅2

4𝜋𝜖0

[(𝑛̅  × 𝑝̅1) × 𝑛̅]
1

𝑟
+ (1 − 𝑖𝜅𝑟)𝐸𝑑𝑖𝑝

𝑠𝑧𝑝} 𝑒𝑖(𝜅𝑟−𝜔𝑡) 



𝐵̅1 =
𝜇0

4𝜋
𝑖𝜔(1 − 𝑖𝜅𝑟)

𝑒𝑖(𝜅𝑟−𝜔𝑡)

𝑟2
 𝑛̅  × 𝑝̅1 

𝑆̅ =
𝜇0

(4𝜋)2

𝜔4

4

1

𝑟2
cos2 [𝜔 (𝑡 −

𝑟

𝑐
)] 𝑝1

2 sin2 Θ𝑛̅  

𝑃 =
𝜇0

12𝜋

 𝜔4

𝑐
𝑝1

2  

𝑅𝑉
̅̅̅̅ (𝑡′) = 𝑅 −

𝑅̅𝑉̅

𝑐
 

𝑅1
̅̅ ̅ = 𝑅̅ −

𝑅𝑉̅

𝑐
 

𝛷(𝑥̅, 𝑡) =
𝑞

4𝜋𝜖0

1

𝑅𝑣
 

𝐴1
̅̅ ̅(𝑥̅, 𝑡) =

𝑞

4𝜋𝜖0

1

𝑐2

𝑣

𝑅𝑣|𝑡𝑟𝑒𝑡

 

𝐸̅ =
𝑞

4𝜋𝜖0
[
𝑅1

𝑅𝑣
3 (1 −

𝑣2

𝑐2
) +

1

𝑐2

1

𝑅𝑣
3 𝑅̅ × (𝑅1 × 𝑎̅)] 

𝐵̅ =
1

𝑐

𝑅̅ × 𝐸̅

𝑅
  

𝑆||
̅̅ ̅ =

𝑞2

16𝜋2𝜖0 

𝑎2 sin2 Θ

𝑐3𝑅2
𝑛̅ 

𝑃 =
𝑞2𝑎2

6𝜋𝜖0𝑐3 
 ; 𝑃 =  

𝑞2

6𝜋𝜖0𝑐3𝑚2 
[(

𝑑𝑝̅

𝑑𝜏
)

2

−
𝑣2

𝑐2
(

𝑑𝑝

𝑑𝜏
)

2

] 

 


