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INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE (30 MARKS)
a) Find the wronsklan oft, e?t, et (3 marks)
b) Solve the system below using matrix method arks)

dx
—=3x+4
dt y

dy _
—=-2Xx-3
dt Y

c) Show that y=x is a solution of the equatinfy" —4xy' +4y =0, hence solve the equation

(8 marks)
d) Show that the following equation is non-linear giyireasons
4 3 2
5x9Y _ 3xd—§’ﬂ + 2(ﬂj +9y2 =0 (3 marks)
dx4 dx® dx dx
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e) Locate and classify the singular points of the daique(x2 —8x)(3—2 + (X+ 2)% +y=0
X X
(6 marks)

f) Write down the Legendre differential equation ahdwg its singularity (3 marks)

QUESTION TWO (20 MARKS)

a) Verify that the total differential equation is sahle 3x*dx + 3y°dy - (x3 +y* +e* )dz =0, if

so, solve by taking one of the variables as comstan (12 marks)

2

b) Solve the non-linear differential equati%n;y sin;ﬂ = sinx which satisfies the conditions
X X

y(1)=2 and (1) = 1 (8 marks)

QUESTION THREE (20 MARKY)

a) Obtain the power senes solution of the equa{gtgrr y in ascending powers of x and hence
X

solve the equation (12 marks)
b) Show that Legendre polynomial of order 1 is x (8 marks)
P1(x) = X

QUESTION FOUR (20 MARK S)

a) Bessel's differential equation is given byy' + xy' — p’y =0. Define it's singularity and

the nature of its power series solution (6kmpr
. . . d?y dy B
b) Show that x=0 is an ordinary point of the equat(mﬁ—l) o +3xd— +xy=0 (3 marks)
X X

c) Find the power series solution b(z —l)y11 +3xy" +xy=0. (11 marks)
QUESTION FIVE (20 MARKYS)
Show that the total differential equation is intdgle and hence solve
yz(y + z)dx + zx(z + x)dy + xy(x + y)dz=0 (20 marks)
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