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The figures in the right-hand margin indicate marks.

The notations and symbols have their usual meanings..

- 1. 'Ans'weranyten questions: . 2x10=20

2 .
a) Convert -Z—J; = u into an exact differential

equation.

'b) Solve xdx+ydy+———"~ dy y —= =0, given that'

x? +y
y=1whenx=1.

c) ~ State Picard's existence and uniqueness
" theorem. - ,
d) Consider the equation- %yx—é 3y%, y(0)=0.

“Show that it has infinitely many solutions:
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i)

Obtain the differential equation of all circles

which touch x-axis at the origin.
f).  Verify whether z=0 is an ordinary point or a
regular singular point-of the differential
Lo do L, s
) 2 2y
equa’c.;.can z ?fl-zz+(z ~v )0 =0,
Vs neither zero nor an integer. |
g) - Obtain the singular solution of the differential
equation y— p —l= 0, where p =%
. B p dx
h) Show that the solution jz(x) of the initial value
problem. y’ = y+¢osx?, y(0) =0 exists for
| . ,
|x| <—.
2 .
i)  Find the Wronskian for the set of functions
{1,%,5?} on[-1,1].
Obtain the orthogonal trajectories of the family
) .ofh'yperbolas xy=c?. ‘ )
k) Find the partial differential equation by
eliminating a and b from the relation
z=(x* +a)(y* +b).
1)  Solve by Lagrange's method:.
#p+ylq=z* |
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m) GiAven~ (p®+¢*)x=pz. Obtain _Cha_rpif:s
-~ subsidiary equations. - -
n) Determine an integrating factors of the
‘ O differential equation - +'y3)dx——xyzdy;0.
0)  Show that f(x,y)=x" satisfies the.Lipschitz
~condition on the rectangle |x| <1, l yl <1.
Answer any four questions: . -~ 5x%4=20
” a) Solve by the metﬁod of variation of parameters
dy
Zx-?‘i' Yy =cosec x.
b)  Find the general solution and singular solution
of y=p?x*- x,( =2)
y P p P &)
¢) -Find the general solution of the system of
' equations N
—=2x+2y,
df‘ ‘x 4 i
Ly
—=x+3y.
dt ,y
401/MathN) (3) " [Turn over]




d)

.

'If ¥, and y, are two linearly independent

. ‘ . 2
solutions of the equation Q
. . dx2

then show that yl &_ y=t dyl 'f P
dx ' s

where c is a non-zero constant,
Show that the equation

. d%y d
sinx—=—cosx 2 inx =
sinx 2 dx+2ys1nx 0
is exact and solve it completely.

Find a complete integral of ( p2 + q2-) y =gz by

~ Charpit's method.

3. Answer any two questions:

a) Ai)

10x2=20

Obtain a series solution of the equation
d’y . 4
(l—xz);;-—Z di+2y 0 near x=0.

+ i) Solve by the method. of undetermineci
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. d2y »
coefficients, —5-+4y =sin2x. 5+5
dx '

(4)

dy v
+P—+ =
5 T =0,

whgre P and Q are continuous functions of »x ;

® D

Reduce the equation

J’Z(J’—Xp)‘=x4p2, p =%, to Clairaut's
ARG ‘ 1

. S K 1
 form by the substitution x=—, y =7 and
u .

-
c) i)
if)
o D
ii)-
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v
hence solve the equatlon 7 '

i) Solve the followmg differential equatlon

(x +1) +(x+1)2=(2x+3)(2x+4).

5+5
By the .use of symbollc operator D find

the solution of the ‘equation

d?—4i§+6d2{—4%+y=e2",cosx.
Solve :

dx dy . dz
(2 —y) BT —zz) 2(y* =)

5+5

~ Find the characteristics' of the equatlon

pq =z and hence determine the integral -
surface which passes through the parabola

x= =0, y =2Z. '
- 2x4)p+(2y -Xy)g=
9z(2c3 -y %) by Lagrange's method. 5+5

Solve .

(3)




