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QUESTION ONE (30 MARKYS)

a) Differentiate between general and particular solution of adifferential equation

(2 marks)
Hence find the particular solution of 'y’ —4y—-5y=0 y(0)=3 y'(0)=0
(3 marks)
b) Solvetheinitial value problem ﬂ+ y = COSX y(%) =1 (5 marks)
dx

c) Find the differential equation associated with the primitive f (x)=ae™ +a,e*+a,

where a,,a, and a, are arbitrary constants is a solution to the equation (4 marks)
d) Solvey =e&*cos’5y. (3 marks)

e) Useinversedifferential operator method to solve the differential equation.

33—%—2y:25in3x. (5 marks)
f) Solve the homogenous equation (3y* —x*)dx—(2xy)dy =0 (5 marks)
g) Show that F = xy isan integrating factor for the equation

(2y* —9xy)dx+ (3xy—6x* ) dy =0 (3 marks)
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QUESTION TWO (20 MARKYS)

Solvetheinitial value problem: % + 3 y = 2x* given that y(l) =-3 (5 marks)
X X

Use Laplace transform method to solve the initial value problem
y' —y=e? y(0)=0 y'(0)=1 (7 marks)

Find the power series solution in powers of X of the differential equation

y"+xy'+3y =0 About an ordinary point x=0 (8 marks)

QUESTION THREE (20 MARKYS)

Show that Y, (X) = cos2x and Y, (X) =sin2x form the fundamental set of solutions for the
differential equation y"+4y =0 (3 marks)

Solve the Riccatti equation 'y’ = 1 y> + 2 y+ 1 y(1)=-3 (8 marks)
X X" X

Show that y = zsin x where z isafunction of x reduces the differential equation

2 2
sin’ xOI 2/— 2cosxsinx%+ 2y = xsin® x to adifferential equation%+ z=X. Solve
X X X
the |ater equation and hencefind y giventhat y(0)=0 and y'(0)=0 (9 marks)

QUESTION FOUR (20 MARKYS)

Use Taylor series expansion to obtain the power series solution of
Y XY —2= ¢ y(0)=2 y'(O):—l (4 marks)

b) Show that the O.D.E. 6xydx+(4y+9x*)dy =0 isanon-exact differential equation. Find its

integrating factor hence solveit. (6 marks)

c) Solvetheequation y' -y —6y=e>* using the method of variation of parameters.

(20 marks)
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QUESTION FIVE (20 MARKYS)

a) Solvethe Bernoulli equation y'—y=e*y™. (5 marks)
b) Obtain the general solution of (x—5)2 y'—2(x-5)y'+2y= In(x—5)2
(7 marks)
¢) UseLaplacetransform to solve the system of equations
L + & +Xx-y=0
dt dt
dx _dy
—+2—+x=1 X(0)=y(0)=0
—22 (0)=y(0)
(8 marks)
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