
Core Pure 2 Methods in Differential Equations 

 

Find the general solution of the differential equation 

𝑑2𝑦

𝑑𝑥2 + 6
𝑑𝑦

𝑑𝑥
+ 13𝑦 = 169𝑥2 + 6 

 

 

The auxiliary equation is 𝑚2 + 6𝑚 + 13 = 0 the roots of which are 𝑚 = −3 ± 2𝑖. 

The solution of the homogeneous equation is 𝑦 = 𝑒−3𝑥(𝐶 cos 2𝑥 + 𝐷 sin 2𝑥) 

The complimentary function is of the form 𝑦 = 𝐴𝑥2 + 𝐵𝑥 + 𝐶 

𝑦′ = 2𝐴𝑥 + 𝐵 

𝑦′′ = 2𝐴 

𝑦′′ + 6𝑦′ + 13𝑦 = 2𝐴 + 12𝐴𝑥 + 6𝐵 + 13𝐴𝑥2 + 13𝐵𝑥 + 13𝐶 

= 13𝐴𝑥2 + (12𝐴 + 13𝐵)𝑥 + (2𝐴 + 6𝐵 + 13𝐶) = 169𝑥2 + 6 

𝐴 = 13              𝐵 = −12           𝐶 =
6 − 26 + 72

13
= 4 

 

The general solution is 𝑦 = 𝑒−3(𝐶 cos 2𝑥 + 𝐷 sin 2𝑥) + 13𝑥2 − 12𝑥 + 4 
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