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Given that   
𝑑𝑥

𝑑𝑡
= 𝑥 − 𝑦,       

𝑑𝑦

𝑑𝑡
= 2𝑥 + 4𝑦 

and 𝑥 = −2 and 𝑦 = 3 when 𝑡 = 0  express 𝑥 and 𝑦 in terms of 𝑡.  

 

 

4𝑦 =
𝑑𝑦

𝑑𝑡
− 2𝑥 
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𝑑𝑡
=

𝑑2𝑦

𝑑𝑡2 − 2
𝑑𝑥

𝑑𝑡
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𝑑𝑦

𝑑𝑡
=

𝑑2𝑦

𝑑𝑡2 − 2(𝑥 − 𝑦) 

4
𝑑𝑦

𝑑𝑡
=

𝑑2𝑦

𝑑𝑡2 − (
𝑑𝑦

𝑑𝑡
− 4𝑦) + 2𝑦 

𝑑2𝑦

𝑑𝑡2
−

5𝑑𝑦

𝑑𝑡
+ 6𝑦 = 0 

𝑚2 − 5𝑚 + 6 = 0 

As a quick check on your working up to this point 

(
𝑥̇
𝑦̇

) = (
1 −1
2 4

) (
𝑥
𝑦) = 𝐴 (

𝑥
𝑦) ⇒ 𝑚2 − Trace(𝐴)𝑚 + Det(𝐴) = 0   

𝑚 = 2 or 𝑚 = 3 

𝑦 = 𝐴𝑒2𝑡 + 𝐵𝑒3𝑡  

𝑑𝑦

𝑑𝑡
= 2𝐴𝑒2𝑡 + 3𝐵𝑒3𝑡 = 2𝑥 + 4(𝐴𝑒2𝑡 + 𝐵𝑒3𝑡) 

𝑥 = −𝐴𝑒2𝑡 −
𝐵

2
𝑒3𝑡 

When 𝑡 = 0 

𝑥 = −𝐴 −
𝐵

2
= −2 and 𝑦 = 𝐴 + 𝐵 = 3 

2𝐴 + 𝐵 = 4 

𝐴 = 1 and 𝐵 = 2 

𝑥 = −𝑒2𝑡 − 𝑒3𝑡 

𝑦 = 𝑒2𝑡 + 2𝑒3𝑡 
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