
Phys 112 Equation Sheet Spring 2021

Kinematics: vx =
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Oscillations: F = −kx x = A cos(2πft + φ) ω = 2πf =
2π
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Optics: n1 sin θ1 = n2 sin θ2
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Electric Forces and Fields: ~E = k
∑
i

qi
r2i
r̂i k =

1

4πε0
~F0 = q0 ~E

Infinite sheet: E =
σ

2ε0

Electric Potential: V = k
∑ qi

ri
∆U = q0∆V ∆V = −E∆x Ex = −dV

dx

Capacitance: Q = C(∆V ) C =
ε0A
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Circuits: I =
dq

dt
∆V = IR R =

ρL

A
P = I(∆V ) Rseries = R1+R2+R3+· · ·
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Magnetic Forces and Fields: ~F = q~v× ~B ~F = I~L× ~B ~µ = NIAn̂ ~τ = ~µ× ~B

µ0Iencl =

∮
~B · d~s Long solenoid: B = µ0nI n = N/L

Long straight wire: B =
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Induction: ΦB = NBA cos θ ε = −dΦB
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U =

1

2
LI2

um =
B2

2µ0

Electromagnetic Waves: ~F = q( ~E+~v× ~B) vem = c = 1/
√
ε0µ0 c = λf E0 = cB0
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Modern Physics: E = hf =
hc

λ
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λ
∆E = hf
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n2
= −13.6eV
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(∆x)(∆px) ≥ h/4π E = (∆m)c2

N = N0e
−t/τ T1/2 = τ ln 2

Vectors: Ax = A cos θ Ay = A sin θ A =
√
A2
x +A2

y tan θ =
Ay
Ax

~A · ~B = AB cosφAB ~A · ~B = AxBx +AyBy +AzBz ~A× ~B = n̂AB sinφAB

Math: ax2 + bx + c = 0 x =
−b±

√
b2 − 4ac

2a
(1 + x)n ≈ 1 + nx for x � 1

A = 4πr2 V =
4

3
πr3

Constants: R = 8.3145 J/mol ·K vsound = 343 m/s c = 2.998× 108 m/s
e = 1.602× 10−19 C ε0 = 8.854× 10−12 C2/Nm2 k = 1/4πε0 = 8.988× 109 Nm2/C2

µ0 = 4π × 10−7 N/A2 me = 9.109× 10−31 kg h = 6.626× 10−34 J · s
hc = 1239.8 eV · nm a0 = 0.0529 nm 1u = 931.5 MeV/c2 = 1.661× 10−27 kg


