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1. a) Write down the normal linear system for the following differential equation of order 3:                      [ 2] 

                                                 

𝑑3𝑦

𝑑𝑥3
+ 3

𝑑2𝑦

𝑑𝑥2
− 4𝑦 = 𝑥𝑒−𝑥  

 

    b) Find a fundamental matrix for the linear system 𝑥  𝑡 = 𝐴𝑥(𝑡),  

                                where 𝐴 =  
−2
3

3
−2
 , 𝑥 𝑡 =  

𝑥1(𝑡)
𝑥2(𝑡)

 .                                                                           [ 3 ] 

    

2. a) Express the following 3rd order linear differential equation in normal form:                                       [ 2 ]  

                     

𝑑3𝑦

𝑑𝑥3
−
𝑑𝑦

𝑑𝑥
+ 𝑦 = cos 𝑥 

.  

    b) The vector functions 𝑥1 =  
𝑒𝑡

𝑒𝑡

𝑒𝑡
 , 𝑥2 =  

sin 𝑡
cos 𝑡
− sin 𝑡

  and 𝑥2 =  
−cos 𝑡

sin 𝑡
cos 𝑡

  are solutions to a system 𝑥  𝑡 = 𝐴𝑥 𝑡 . 

Determine whether they form a fundamental solution set. If they do, find a fundamental matrix for the system 

and give a general solution.                                                                                                                           [ 3 ] 
 

 

3. Solve the following simultaneous differential equations:  

                            5𝐷 + 4 𝑥 −  2𝐷 + 1 𝑦 = 𝑒−𝑡 ,  𝐷 + 8 𝑥 − 3𝑦 = 5𝑒−𝑡 , where 𝐷 ≡
𝑑

𝑑𝑡
.                        [ 5 ] 

 

4. Solve the following simultaneous differential equations:  

                            𝐷2 − 2 𝑥 − 3𝑦 = 𝑒2𝑡 ,  𝐷2 + 2 𝑦 + 𝑥 = 0, where 𝐷 ≡
𝑑

𝑑𝑡
.                                            [ 5 ] 

 

5. Find a fundamental matrix for the linear system 𝑥  𝑡 = 𝐴𝑥(𝑡),                                                               

     where 

𝐴 =  
7 −1 6
−10 4 −12
−2 1 −1

 ,    𝑥 𝑡 =  

𝑥1(𝑡)
𝑥2(𝑡)
𝑥3(𝑡)

  

.                                                                                                                                                                      [ 5 ] 
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