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MATHS.29;. Differential Equations and Transforms
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NOTE Hours Max. Marks: 50
* Attempy ; , .
and s el; ec.tf& Questions iy all, mcluding Question No. | which is compulsory
Ing two Questiong Srom each Part,
X-X=X
Quest;i :
s on I (a) Check for exactnegs and hence solve the differential equation (4y+2%) dz +
b
(b) Define degree ang order of g differential equation
(c) State the convolution theorep fo Laplace transformg
(d) Derive using definition the Laplace transform of unit step function,
(¢) Eliminate the constants a and b from the equation 2z = (az + y)2 4 ,
(2% 5=10)
Part A
Question IT (a) Find the complete solution of the differential equation
(D3+3D2+3D+1)y=_e‘“+a:+l
(b) Find 2 power series solution in powers of x of the differentia) equation 3/ — ' +2=0
(5+5=10)
Question IIT (a) Solve using method of variation of parameters the differential equation
V' +3 +2=2e '
(b) Find inverse Laplace transforms of the follé)wing functions:
— P es w
(0 3 (32‘*'1) (ii) 3(1?{39) (iii) In (1+s—2)
s2\s249 5%+ (5+5=10)

Question IV (a) Find the Laplace transform of the functions:
(i) f(t) _ { sinwt 0<t< 7r/w (ii) f(Z) = 42 “(t_ 1)

0 otherwise

4, O0<t<1

' = : 0)=0, ¥(0) =0.
(b) Solve the initial value problem y"+3y'+2y = { 8 otherwise, y(0)

(5+5=10)
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Part B
Question V (a) Find the Fourier Cosine and Sine series of the function
flz)=m—a, O0<z<m.
(b) Show that the given integral represents the indicated function:

” m/4 if z=1

* sin w cos Tw m/2 if 0sz<l
[z,
¢ 0 if z>1

(5+5=10)

Question VI (a) Find the Fourier transform of e=**", a > 0. It may be assumed that

eVdv =1

J—o0
. 2\ _
(b) Find the general integrals of the linear partial differential equation pz(z — 29°%) =
(z = qy)(z —y* — 22%)

(5+5=10)

Question VII (a) Find the solution u(z,y) of the equation u; — uy = 0 by the method
of separation of variables.

(b) Find D’Alembert’s solution of the wave equation; initial deflection is f(z) and initial
velocity is 0.
(5+5=10)
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