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1. a) Obtain the differential equation corresponding to the family of curves

y = Cysinx + (;€C0SX
and classify them as linear or nonlinear. State the order and degree.
b) Solve the differential equation
(y2e®” +6x)dx + (nye"}’2 — 4y)dy =0

. a) Define the concept of i) Complete Fundamental Set ii) the Wronskian of n-

solution function of an nth order differential equation.

b) To solve y”" + 4y’ + 8y = sinx by variatign of parameters method, Henry

obtained vy (x) = —2 [N ang v,(x) K520 Hax. Trace your working to

12

these expressions.

)

. a) Given the equation of the form 7+ p(x)y = g(x)y™; n # 0. Obtainits
linear differential equation equivalent.

—_yZ 5 _ _
b) Solve the initial value problem (IVP) {de +e™* (}(’0) dy =0

: «
4. a) Given that M{x,¥)dx + N(x,y)dy = 0 is not Exact, obtain the integraiing
factor jt(x) that will make it Exact.

b) Show that y = 2e3% — 5e** is a solution of the d.e. y' — 7y" + 12y = 0

5. a) Solve by the method q@gundetermined coefficients, the differential equation
y" + 4y = 3sin2x

) gz__x+y+1 ) _
b) Solve the IVP —= = y(0) = -1

x+y+3 '

6. a) Solve the differential equation ; y' + 2y = x®y?

b) Solve the differendal equation * y' = .
3xy?
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' gy Givenkhat the Laplace iransform of 4 piecewise ontinuous function f is defined fort > 0 as

L{f(t)) = [ g f(t)dE,

il
obtain 1 ¢ Laplace transform of the function

Im’n (i, 0<Lt<n

(t)
/) l(], ton
Itb) Solve " — 3y + 2y =¢"", y(0)=1¢(0)=35
‘ -4t
Za) Solve F A ycot T = AR e jﬂ = %*j < }"]: (&
2b) Scive (costs — yeos r)dr — (1 + sing — 2y - 3y =0
3(a) Solve the equation ‘f‘,j = ff = ta?

by Find the solution of 1h2 initial value problem

BT e W - : ) ; ;
? ‘?5 i i y" o Zy" — Sy —:,ﬂ, A y(g' e y’lD} =2

A(a) Find the solution of the equation

4(h; “Jkraim « differential equation from y= ¢#+A = — Be*, where A and B are constants.
5(a; Determine whether the following equation is exact, and then solve it

f}{ (e siny + SQ)d;c — (3z — e*siny)dy = 0

5(b) Prove that if 7, (z) and y,(z) are solutions of

IE:: "IZ?J ! dy
afj(“[‘)al—_g +"v-;(5b)35 +ay(z)y =0

&

¥
then moun(7) + copnlz) isalso a solution of this enuation where ¢, and c; are arbitrary constants (
3 : A E

G(a) Find the general solution of " — 2y + y = % using variation of parameters.

6(b; Find a second linc{arly independent solution for the differential equation (1 — z%)y" — 223" + 2y = 0, given

t:(z) = z is @ solution. ’
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