(Question Banks

Question 1. Consider the following system of linear differential equa-

tions
6 5

2 =3
Find the special fundamental matriz 1 (t) which satisfies (0) = I.

Question 2. Show that for any matriz B, we have Be® = ePB.

Question 3. Check whether the following functions satisfy the Lips-
chitz condition on the respective intervals. If so, find a suitable Lips-

chitz constant.

1. f(t,x) =2t~ (t,2) €]0,00] x [1,00].

2. f(t,y) =cos(t) +y°, te0,1] x 1,00, |y] < o0

Cx

Question 4. Show that every function of the form y = %e , where ¢ 1s

a constant is a solution of the differential equation xy'+y—yln(zy) =0

for all x # 0.

Question 5. Find the general solution of the system

2 -3 3
Y=o 5 -3|Y
0 6 —4
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Question 6. Find a fundamental matriz for the system

' = 4x + 2y,

y =31 —y.

Then use it to find the solution that satisfies the initial condition z(0) =

1 and y(0) = —1.

Question 7. Consider the 3 x 3 matrix

4 6. 6
Y=11 3 2
—1 —4 -3

Find a fundamental matriz.

Question 8. Solve the following differential equations:
1) ydx — xdy = xydzx.

2) (x + y)(dz — dy) = dz + dy.

8) 22(1 — y)dz + y*(1 + z)dy = 0.

4) 3e¥ tanydx + (1 — %) sec? ydy = 0.
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Question 9. Find the general solution of the system

6 —7 —13
Y=15 6 9 |Y
2 2 5§

Question 10. Solve the initial value problem

t' =2z 4 5y + €, z(0) =1
y =r — 2y — 1, y(0) = —1.
Question 11. Solve the linear system
T =x+4y,
y=—x— 3y.
Using exponential matriz method.

Question 12. Solve the following differential equation using method

of successive approximation

dy
— =4 0)=3



Question 13. Discuss the existence and unique solution for the initial
value problem

2y
y = — y(x0) = Yo.

Question 14. Find the eigenvalues and the eigenfunctions of

dY

Question 15. Ezpress the boundary value problem y" + Ay = 0, 0 <
r < m which satisfy the boundary conditions to y(0) = 0, y'(7) = 0

into a Strum-Liouville problem.



