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Instruction:  Answer Question Number One and Any Other Four Questions

1. (a) Define the following

I. Connected Set : (2 marks)
ii. Open Set (2 marks)
ii. Boundary Point (2 marks)
WY Convergence of a sequence of real numbers {x,} (2 marks)
V. Solution to an ODE (2 marks)

(). (@ Find the general solution to the ODE
3y" +2y' =2y =0.

(4 marks)
(i)  Solve the 1% order ODE
Y 4 ytanx =
1, T ytanx = secx.
(4 marks)
(©) Obtain the general solution to the equation:
dy
2+1)— 2+1)=0.
(x + )dx+(y+) 0
(4 marks)
2. @ Find the particular solution to the ordinary differential equation:
dy
xa—y+x, y(0) = 0.
(4 marks)
(b)  Solve the ODE:y = —7y (4 marks)

(c)  Verifyif the ODE (1 + 2xy3)dx + 3x2y?dy = 0 is exact. (4 marks)



(a)

Solve the ODE:
2x | y?
y ) X

(b) Solve the exact ODE:

(a)

(b)

(a)
(b)
(©)

(b)

(a)

1 1
§x3y3dx + Zx“yzdy = 0.

Show that the general solution to the ODE:
1

—— dx —— dy = 0.
~ cosxy dx ycosxy y
satisfies the equation:

F) =c+ sin xy

¢ constant.
Xy

Solve the ODE:

1 1
Exzyzdx + §x3ydy =0.

Define Exact ODE
Solve the IVP: y" + ytanx = sin 2x, y(0) = 1.

Solve the IVP: y' —y = e?*,

Find a general solution to the following system of ODEs:

y1 = 3y2,
y, = 12y;.

Solve the following system:
y1 = 9y1 + 13.5y,,
ys; = 1.5y; + 9y,.

(6 marks)

(6 marks)

(6 marks)

(6 marks)

(2 marks)
(5 marks)

(5 marks)

(4 marks)

(8 marks)



