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1) Nuclear Physics Formulas 
1.1) Average Life Formula 

Formula

tavg =
1
λ

Example with Units

2.5 s =
1

0.4Hz

1.2) Binding Energy Formula 
Formula

E = ( Z ⋅ mp + ( A - Z ) ⋅ mn - matom ) ⋅ [c]
2

Example with Units

7.2E+16 J = ( 2 ⋅ 1.2kg + ( 30 - 2 ) ⋅ 1.3kg - 38kg ) ⋅ 3E+8m/s
2

1.3) Change in Mass in Nuclear Reaction Formula 
Formula

∆m = mreactant - m

Example with Units

0.8kg = 60kg - 59.2kg

1.4) Decay Rate Formula 
Formula

D = - λ ⋅ Ntotal

Example with Units

-26 = - 0.4Hz ⋅ 65

1.5) Energy Released in Nuclear Reaction Formula 
Formula

E = ∆m ⋅ [c]2
Example with Units

7.2E+16 J = 0.8kg ⋅ 3E+8m/s
2

1.6) Half Life for Nuclear Decay Formula 
Formula

thalf =
0.693
λ

Example with Units

1.7325 s =
0.693
0.4Hz
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1.7) Mass Defect Formula 
Formula

∆m = Z ⋅ mp + ( A - Z ) ⋅ mn - matom

Example with Units

0.8kg = 2 ⋅ 1.2kg + ( 30 - 2 ) ⋅ 1.3kg - 38kg

1.8) Nuclear Radius Formula 
Formula

r = r0 ⋅ A
1
3

Example with Units

3.884 f = 1.25 f ⋅ 30
1
3

1.9) Population after N Half Lives Formula 
Formula

Nt =
No

2N

Example

50.0653 =
50.1
20.001

1.10) Population at Time Formula 
Formula

Nt = No ⋅ 𝑒
- λ ⋅ t

3.156 ⋅ 107

Example with Units

50.1 = 50.1 ⋅ 𝑒-
0.4 Hz ⋅ 25 s

3.156 ⋅ 107

1.11) Q-Value Formula 
Formula

Q = Ui - Uf

Example with Units

5 J = 40 J - 35 J

2) Transistor Characteristics Formulas 
2.1) Alpha Parameter of Transistor Formula 

Formula

α =
IC
Ie

Example with Units

0.2999 =
100A

333.4A

2.2) Alpha Parameter of Transistor given Beta Formula 
Formula

α =
B

1 + B

Example

0.3 =
0.4286

1 + 0.4286

2.3) Base Current of Transistor given Beta Formula 
Formula

IB =
IC
B

Example with Units

233.3178A =
100A

0.4286
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2.4) Beta Parameter of Transistor Formula 
Formula

B =
α

1 - α

Example

0.4286 =
0.3

1 - 0.3

2.5) Beta Parameter of Transistor given Base Current Formula 
Formula

B =
IC
IB

Example with Units

0.4284 =
100A

233.4A

2.6) Collector Current of Transistor using Alpha Formula 
Formula

IC = α ⋅ Ie

Example with Units

100.02A = 0.3 ⋅ 333.4A

2.7) Collector Current of Transistor using Beta Formula 
Formula

IC = B ⋅ IB

Example with Units

100.0352A = 0.4286 ⋅ 233.4A

2.8) Current in Transistor Formula 
Formula

Ie = IB + IC

Example with Units

333.4A = 233.4A + 100A

2.9) Emitter Current of Transistor using Alpha Formula 
Formula

Ie =
IC
α

Example with Units

333.3333A =
100A

0.3

2.10) Transconductance Formula 
Formula

gm =
ΔIC
Vbc

Example with Units

0.8571S =
6A

7V
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Variables used in list of Nuclear
Physics and Transistors Formulas

above

∆m Mass Defect (Kilogram)

A Mass Number

B Beta

D Decay Rate

E Energy (Joule)

gm Transconductance (Siemens)

IB Base Current (Ampere)

IC Collector Current (Ampere)

Ie Emitter Current (Ampere)

m Mass Product (Kilogram)

matom Mass of Atom (Kilogram)

mn Mass of Neutron (Kilogram)

mp Mass of Proton (Kilogram)

mreactant Mass Reactant (Kilogram)

N Number of Half Lives

No Number of Particles in Sample Initially

Nt Number of Particles at Time

Ntotal Total Number of Particles in Sample

Q Q Value (Joule)

r Nuclear Radius (Fermi)

r0 Radius of Nucleon (Fermi)

t Time (Second)

tavg Average Life (Second)

thalf Half Life Period (Second)

Uf Final Energy (Joule)

Ui Initial Energy (Joule)

Vbc Change in Base-Collector Voltage (Volt)

Z Atomic Number

α Alpha

ΔIC Change in Collector Current (Ampere)

λ Decay Constant (Hertz)

Constants, Functions,
Measurements used in list of

Nuclear Physics and Transistors
Formulas above

constant(s): [c], 299792458.0
Light speed in vacuum
constant(s): e,
2.71828182845904523536028747135266249
Napier's constant
Measurement: Length in Fermi (f)
Length Unit Conversion 
Measurement: Weight in Kilogram (kg)
Weight Unit Conversion 
Measurement: Time in Second (s)
Time Unit Conversion 
Measurement: Electric Current in Ampere (A)
Electric Current Unit Conversion 
Measurement: Energy in Joule (J)
Energy Unit Conversion 
Measurement: Frequency in Hertz (Hz)
Frequency Unit Conversion 
Measurement: Electric Conductance in Siemens
(S)
Electric Conductance Unit Conversion 
Measurement: Electric Potential in Volt (V)
Electric Potential Unit Conversion 
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