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STEP/Differential Equations Q1 (15/6/23) 

 

Solve 
𝑑𝑦

𝑑𝑥
= 𝑥 + 𝑦  by: 

(a) finding an integrating factor 

(b) making the substitution 𝑧 = 𝑥 + 𝑦 
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Solution 

(a) 
𝑑𝑦

𝑑𝑥
= 𝑥 + 𝑦 ⇒ 

𝑑𝑦

𝑑𝑥
− 𝑦 = 𝑥 

I.F. = exp⁡{∫−1⁡𝑑𝑥} = 𝑒−𝑥 

Then  𝑒−𝑥
𝑑𝑦

𝑑𝑥
− 𝑒−𝑥𝑦 = 𝑥𝑒−𝑥 

⇒
𝑑

𝑑𝑥
(𝑦𝑒−𝑥) = 𝑥𝑒−𝑥  

⇒ 𝑦𝑒−𝑥 = ∫𝑥𝑒−𝑥⁡𝑑𝑥 = 𝑥(−𝑒−𝑥) − ∫−𝑒−𝑥⁡𝑑𝑥 = −𝑥𝑒−𝑥 − 𝑒−𝑥 + 𝐶  

⇒ 𝑦 = 𝐶𝑒𝑥 − 1 − 𝑥  

 

(b)  
𝑑𝑦

𝑑𝑥
= 𝑥 + 𝑦 ⇒

𝑑

𝑑𝑥
(𝑧 − 𝑥) = 𝑧  

⇒
𝑑𝑧

𝑑𝑥
− 1 = 𝑧  

⇒
𝑑𝑧

𝑑𝑥
= 𝑧 + 1  

⇒ ∫
1

𝑧+1
⁡𝑑𝑧 = ∫𝑑𝑥  

⇒ ln|𝑧 + 1| = 𝑥 − 𝑙𝑛𝐶  

⇒ 𝐶(𝑧 + 1) = 𝑒𝑥  

⇒ 𝑦 = 𝑧 − 𝑥 = 𝐴𝑒𝑥 − 1 − 𝑥  

 


