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Attempt all questions by selecting any two parts from each ql‘iésﬁo(n\;f
All questions carry equal marks.
Use of simple Calculator is allowed.

1. (o) Find the differential equation from the relation y = g sin x + b cos x + x sin X,

where a and b are arbitrary constants. ’ 1.5
(6) Solve the differential equation : 7.5
d_y+(2x+1) y=e_2x
de \ x J° P -

. (©) Show that y,; = & and y, = xe* are the solutions of the differential equation : 7.5
‘ Yy -2+y=0.
Also, verify that y; and y, are linearly independent. ’
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Solve the following homogeneous differential equation : . 7.5
dy
x——=x+
o y.
Find the mtegratmg factor of the following differential equation and solve it - 7.5

(2 +32 + X)dx + xp dy = 0.

Find the orthogonal trajectories of the family of curves y2 2x2 + ¢, where c is a°

real parameter. 715

Find the general solution of the differential equation by using' the méthod of undetennjned

-cogﬂicients : | ‘ 75
d’y _dy - L
2V 9% 3y-9*_10sin x .
| 2 2 ¥ 0 sin
Solve the initial value problem : 7.5

Flnd the general solution of the dlfferentlal equation by using Ihe method of variation of

‘parameter *: '( . 7.5
72
ﬂ +y=tan x.
dx?
Find the general solutien of the given differential equation : . 15
\ ,
2 d dy .
x 2y 9y=x>
dxz Yax 7T

Write the general $olution of the 10th-order homogeneous differential equation whose

L

auxiliary equation has the following toots. :
O,4,3,3,3,—3,1+4z,1—4i, 1+i1 -4

Verify that ¢* and ¢2* are solutions to the. homogeneous differential equation :
d2y " dy
—— 3 +2y=0.
dx? - dx

Show that a linear combination of e" and e2* is also a solution. 7.5
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(c) - Find the general solution of the linear system : 15
| dx , dy
—L _2x—4y=¢é,
dt dt y=

dx dy et

— =
| Cae T de 0T

5. (a) Eliminate the arbitrary‘fun.ction f from the question, " . 7.5

e
and -obtain the partial differential equation. Also, specify the order.

(b) Find the solution of the Cauchy problem for the first order PDE : 7.5
38—u+2@—=0, u(x,0)=sin x _ .
ox dy _
(¢) Reduce the equation : " - 7.5
u, +u, =u, |

to canonical fori and obtain the general solution.

6. (a) Use the Method of Characteristics to find the general solution of the equation : 7.5

xzux + yzuy = —u2,
(b) Appl_y the method of separation of var_ia;bles u(x, y) = X(x)Y(y) to solve : 7.5

Uy — Uy, = U, u(0, y) = 6e~.

-

() Classify the partial differential equation as elliptic, parabolic or hyperbolic :

— 2 v
Upy = XUy, X F 0.
Also, reduce it to canonical form. . : 7.5
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