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~ The Open University of Sri Lanka
B.Sc/B.Ed. Degree Programme

Final Examination - 2011/2012

. Applied Mathematics - Level 03

- APU1142/APE3142 — Differential Equations

Duration: - Two hours

Date: 13.11.2012 V Time: 9:30 a.m. — 11:30 a.m.v

Answer FOUR questions only.

(a) Solve the differential equation:

y(x~1)(y+2)(£y_]»=l

x(x+2)(y~1) dx

(b) Write the general solution of the differential equation @ = z—xf%% .
' x+4y—

(c) Using a suitable substitution solve the following second order differential equation:
2 2
x d’y =2 f’}’_) & .
dx® dx dx

(a) Determine the necessary and sufficient condition for the first order and first degree

- differential equation, M dx+ N dy =0 to be an exact equation, where M and N are

functions of xand y .

a (xdy-ydx)

(b) Show that the differential equation xdx+ y dy = —
X +y

, where aisa

constant is exact. Hence solve it.

(2) Find the general solution of the first order linear differential equation

%w(x)y:Q(x).

(b) Using the substitution z = -1—, transform the differential equation
y

dy 2
—+y=y"lnx
Ta V7Y

into the linear differential equation gxz— 1 z= 1 Inx.

x x
Hence, solve the given differential equation.
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An aircraft C lands at the end 4 ofa runway AB of length [ with speed U and comes to
rest at Bafter a timez . The ground and air resistances are aand 5v* per unit mass of
 the aircraft respectively, where v is the velocity of the aircraft and a,bare constants.
| Write down the équation of motion of the aircraft Cwhen it is at a distance x from the
end A at time . Obtain the differential equation in (v, ?) and (x, ) variables and hence,

show that

() U= \/% tan(\/cﬁ z‘) ,

(ii) l=~1—1n(1+2U2 .
26 \ a

(a) Find the geh’eral solution of the differential equatio_n(D— )’c)2 y=0, where k is
- d
aconstantand D=—.
dx

Hence, solve the equation (D3 —4D*+5D— 2)_ y=0.

b Use the “ D — op,erétor” method to find the particular integral of each of the

| following differential equation and hence solve them:

@) (D2 + 16)>y =2cos’x

(ii) (D3 fD)y =e".

_ (a) Show that x =0 is a regular singular point of the differgnﬁal equation

2

2
2 flxy+3x%—(l+x)y20.

Find two linearly independent series solutions of the form x* Z a, x" for this

n=0

differential equation.

Hence, find the general solution of the above differential equation.

(b) Find the general solution of the difference equation a,,, —4a,,, +4a,=0.
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a’* (xdy — ydx)
x> +y°

DPODHOHISTEGS. BEG A RHOTHIDGLD.

(byoumaui' & gwaun® xdx + ydy = 9 0T, QEFLLDTGI6TE0E HTL Lo ,

3.(a)@pg)61)ﬁLb Uit 67 SLIFLOT srelsm UL (H& & LoedTLT ([ % +P(x)y =0(x) @syeoL_w

QUT IS ST QDT ST 6001 8.

(b)z= lGTG('H@)JL'D Ui eoL_ U vweu®GHeremauit [6F et (b xj—y+ y=y" Inxs,
y x

sy&LIfTaueUmSUIL HE FLoaTum(h %—lz = ~llnx BDG2_(HLTOHNIS.
X X
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(i) U= \/%tan(\/ﬂr),

(i)l = Lln(l -i—éUz )Gmrrés &1 [H\.
2b a
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