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Formula Sheet for Final Quiz 

Variation of parameters formula 

𝑥(𝑡) = 𝑥ℎ(𝑡) ∫ 
𝑞(𝑡)

𝑥ℎ(𝑡) 
𝑑𝑡 + 𝐶𝑥ℎ(𝑡). 

Fourier Series for 𝑓(𝑡), periodic with period 2𝐿 

𝐿 𝐿 

𝑎𝑛 = 𝑓(𝑡) cos (𝐿
𝜋 𝑛𝑡) 𝑑𝑡, 𝑏𝑛 = 𝑓(𝑡) sin (𝐿

𝜋 𝑛𝑡) 𝑑𝑡 𝐿
1 ∫ 𝐿

1 ∫ 
−𝐿 −𝐿 

Period 2𝜋 square wave: 

− 𝜋 < 𝑡 < 0 4 sin(𝑛𝑡)sq(𝑡) = {−1 on = 1 on 0 < 𝑡 < 𝜋 𝜋 
∑ 𝑛 𝑛 odd 

Period 2𝜋 triangle wave: 

𝜋 cos(𝑛𝑡)tri(𝑡) = |𝑡| on − 𝜋 < 𝑡 < 𝜋 = 2 − 4 
𝜋 ∑ 𝑛2

𝑛 odd 

Exponential and Sinusoidal Response Formulas 

𝑃 (𝐷)𝑦 = 𝑒𝑎𝑡 has particular solution: 

𝑒𝑎𝑡 ⎧ if 𝑃(𝑎) ≠ 0{𝑃 (𝑎)𝑦𝑝(𝑡) = ⎨ 𝑡𝑒𝑎𝑡 

{ if 𝑃(𝑎) = 0 and 𝑃 ′(𝑎) ≠ 0⎩𝑃 ′(𝑎) 

𝑃 (𝐷)𝑦 = cos(𝜔𝑡) has particular solution 

⎧cos(𝜔𝑡 − 𝜙) where 𝜙 = Arg(𝑃 (𝑖𝜔)) if |𝑃 (𝑖𝜔)| ≠ 0{ |𝑃 (𝑖𝜔)|𝑦𝑝(𝑡) = ⎨𝑡 cos(𝜔𝑡 − 𝜙)
{ where 𝜙 = Arg(𝑃 ′(𝑖𝜔)) if 𝑃 (𝑖𝜔) = 0 and 𝑃 ′(𝑖𝜔) ≠ 0⎩ |𝑃 ′(𝑖𝜔)| 

(Integral table on next page) 



{

{

2 Formula Sheet for Final Quiz 

Integrals 

For 𝑛 a positive integrer 

𝜋 𝜋(−1)𝑛+1
∫ 𝑡 sin(𝑛𝑡) 𝑑𝑡 = if 𝑛 ≠ 0. 

0 𝑛 

−2𝜋 ⎧{ for 𝑛 odd
∫ 𝑡 cos(𝑛𝑡) 𝑑𝑡 = 𝑛2

⎨0 {⎩0 for 𝑛 ≠ 0 even 

⎧𝜋2 

𝜋 for 𝑛 odd 
∫ 𝑡2 sin(𝑛𝑡) 𝑑𝑡 = 

{ 𝑛 
− 𝑛

4
3 

⎨0 −𝜋2
{ for 𝑛 ≠ 0 even⎩ 𝑛 

𝜋 2𝜋(−1)𝑛 

∫ 𝑡2 cos(𝑛𝑡) 𝑑𝑡 = if 𝑛 ≠ 0.𝑛2
0 

For arbitrary 𝜔 

−𝑡 cos(𝜔𝑡) + 
sin(𝜔𝑡)∫ 𝑡 sin(𝜔𝑡) 𝑑𝑡 = .𝜔 𝜔2 

𝑡 sin(𝜔𝑡) + 
cos(𝜔𝑡)∫ 𝑡 cos(𝜔𝑡) 𝑑𝑡 = .𝜔 𝜔2 

−𝑡2 cos(𝜔𝑡) + 
2𝑡 sin(𝜔𝑡) + 

2 cos(𝜔𝑡)∫ 𝑡2 sin(𝜔𝑡) 𝑑𝑡 = .𝜔 𝜔2 𝜔3 

𝑡2 sin(𝜔𝑡) + 
2𝑡 cos(𝜔𝑡) − 

2 sin(𝜔𝑡)∫ 𝑡2 cos(𝜔𝑡) 𝑑𝑡 = .𝜔 𝜔2 𝜔3 
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