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THIRD SEMESTER B.Sc. DEGREE EXAMINATION, NOVEMBER 2023 

HONOURS IN MATHEMATICS  

GMAH3B12T: DIFFERENTIAL EQUATIONS 

Time: 3 Hours                                        Maximum Marks: 80  

PART A: Answer all the questions. Each carries one mark. 
Multiple choice questions: 

 
1. The order of the differential equation (𝑡ଶ + 1)𝑦ᇱᇱᇱ + 2𝑡 𝑦ᇱ + 2𝑦 = 𝑡 + 6 is…………  

a) 1    b) 2   c) 3  d) None of the above 

2. The Wronskian of cos 𝑡 𝑎𝑛𝑑  sin 𝑡 is……….. 

a) 0    b) 1   c) 2  d) -1 

3. A matrix is said to be Hermitian if ……………. 

a) A2= A   b) A*= A  c) AT= A d) None of the above 

4. Let 𝑓(𝑡) = ൝
𝑡      ,   0 ≤ 𝑡 ≤ 1

3 − 𝑡  , 1 < 𝑡 ≤ 2
1    , 2 < 𝑡 ≤ 3

      then 𝑓 is………………. 

a) Continuous on [0 , 3]    b) Piecewise continuous on [0 , 3] 

c) Neither continuous nor piecewise continuous on [0 , 3] d) None of the above 

5. The fundamental period of sin 𝜋𝑥/𝐿 is…………….. 

a) 1    b) L   c) 2L  d) None of the above 

 
Fill in the blanks: 

 
6. An example of an exact differential equation is ………….. 

7. 𝑊(𝑡ଶ, 1 + 𝑡ଶ ) = ………….. 

8. The characteristic equation corresponding to the differential equation  

3𝑦ᇱᇱ + 6𝑦ᇱ + 2𝑦 = 0 is ………….. 

9. The Dirac delta function is ………….. 

10. The Euler-Fourier formulas to find 𝑎଴ of a periodic function 𝑓(𝑥) with period 2L is …… 

(10 x 1 = 10 Marks) 

PART B: Answer any eight questions. Each carries two marks. 
 

11. Determine whether the functions 𝑡 and 𝑡ିଵare linearly dependent or linearly independent 

on an arbitrary interval. 

12. Find Eigen values of the matrix ቂ5 −1
3 1

ቃ 

13. Graph the unit step function 𝑢௖(𝑡). 

(PTO) 



14. Find ℒିଵ ቀ
ଷ!

(௦ିଶ)రቁ. 

15. Solve the boundary value problem 𝑦ᇱᇱ + 2𝑦 = 0 ,    𝑦(0) = 0 , 𝑦(𝜋) = 0. 

16. Find ℒ(𝑡𝑒ଶ௧). 

17. Find the value of 𝑟 if 𝑦 =  𝑒௥௧  is a solution of  𝑦ᇱᇱ + 𝑦ᇱ − 6𝑦 = 0. 

18. Find the Fourier coefficient 𝑎଴ for the function 

𝑓(𝑥) =  𝑥    , −1 ≤ 𝑥 ≤ 1  ; 

𝑓(𝑥 + 2) = 𝑓(𝑥) 

19. Find the Wronskian of 𝑒ଶ௧  𝑎𝑛𝑑   𝑡𝑒ଶ௧. 

20. Find 𝑡ଶ ∗ 2𝑡. 

                           (8 x 2 = 16 Marks) 

PART C: Answer any six questions. Each carries four marks. 

21. Find the general solution of 2𝑦ᇱᇱ − 3𝑦′ + 𝑦 = 0. 

22. Find ℒ(sin 𝑎𝑡) using definition. 

23. Sketch the graph of 𝑦 = ℎ(𝑡), where ℎ(𝑡) = 𝑢గ(𝑡) − 𝑢ଶగ(𝑡), 𝑡 ≥ 0. 

24. Solve 𝑦ᇱ + 𝑦 = 5 sin 2𝑡. 

25. Find 𝑡ଶ ∗ sin 𝑡. 

26. Verify that  𝑦ଵ(𝑡) = 𝑡ିଶ  𝑎𝑛𝑑  𝑦ଶ(𝑡) = 𝑡ିଶ ln 𝑡 are solutions of                                  

𝑡ଶ𝑦ᇱᇱ + 5𝑡𝑦ᇱ + 4𝑦 = 0,  𝑡 > 0. 

27. Solve the boundary value problem 𝑦ᇱᇱ + 2𝑦 = 𝑥 ,    𝑦(0) = 0 , 𝑦(𝜋) = 0. 

28. Find the Wronskian of two solutions of  cos 𝑡 𝑦ᇱᇱ − sin 𝑡 𝑦ᇱ − 𝑡𝑦 = 0. 

         (6 x 4 = 24 Marks) 

PART D: Answer any two questions. Each carries fifteen marks. 

29. a) Solve (3𝑥𝑦 + 𝑦ଶ) + (𝑥ଶ + 𝑥𝑦)𝑦ᇱ = 0. 

b) Use Picard’s method, solve 𝑦ᇱ = 2(𝑦 + 1)  , 𝑦(0) = 0. 

 

30. a) Solve the i.v.p.    6𝑦ᇱᇱ − 5𝑦ᇱ + 𝑦 = 0 , 𝑦(0) = 4 , 𝑦ᇱ(0) = 0 

b) Verify that the functions 𝑦ଵ(𝑡) = 𝑒௧ and 𝑦ଶ (𝑡) = 𝑡𝑒௧ are solutions of   

     𝑦ᇱᇱ − 2𝑦ᇱ + 𝑦 = 0 . Do they constitute a fundamental set of solutions? 

 

31. Find the Fourier series for the function 𝑓(𝑥) =  ቄ
  −1 , −2 ≤ 𝑥 < 0

1 , 0 ≤ 𝑥 < 2
  

𝑓(𝑥 + 4) = 𝑓(𝑥) 

(2 x 15 = 30 Marks) 


