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The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.

Unit - I
[Marks - 22]

- 1. Answer any one question : 1x2

N :
(a) Show that % =3y3, y(0)=0 has more than

one solution and indicate the possible reason.

(b) Let W( M yz) be the Wrongkian of two
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linearly independent solutions y; and y, of the
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(2)

g d
equation dx—;}+P(x);i:“+Q(x)}’=0 then

prove that
d*y, __d'y,
Wy, y2)P(x)=y—3-n—5%".
(1 2)P(R) =22 -0
2. Answer any fwo questions : 5x2

(a) Let 5, r, be the roots of the indicial polynomial

for the equation

2
d’y  ady

3 +by =0 where g, b are constants.
dx dx

If r#r, then show that two independent

solutions are ¢ and ¢2* respectively. 5

(b) Solve the differential equation

d* .
i Eb}—-=x+exsmx
dx

dx2

by the method of undertermine coefficient. 5
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(3)

(¢) Solve the differential equation

2
(2+3x)%+5(2+3x)%—3y=x2 +x+1,

3. Answer any one equation : " 10x1

(a)

(1) A 2nd order linear differential equation of

d2y
the form dx—+P Y L oy= F(x), where

P, @ and F are continuous functions of x
on [a, b]. Then by using the method of
variation of parameters prove that the
general solution of given ODE is given by

y(x) = Au(x)+ Bv(x) {*JK—(I—(ldt} u(x)+
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W(u,v)

{J’M dt}V(x), x&la, b]

W (u, v)
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(4)
where 4 and B are two arbitrary constants

and W (u,v)=w/—vu'. 5

(i) Solve the diifferential equation

2
ay, a’y =sec(ax) by the method of
de
variation of parameters. 5

(b) (i) State and prove the super position principle
for homogeneous linear differential equation.
4

(i) Using the fact that y = x2 is a solution of

d’y ., dy
—3x—+4y=0
e A

the equation x?

1‘
0 < x <o then find another independent
solution. 4

(i) If y =xcosx is a solution of an n-th order
linear differential equation

dy dy d
d.:” +a d;"_l +...+an_1gy+any=0

with real constant coeflicients, then find the
least possible value of ». 2
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(3)
Unit - II
[Marks - 13]
4. Answer any four questions : 2x4

(a) Show that

(yz-i-xyz)dx+(xy+.xyz)dz+(zx+xyz)dy =0

is integrable.

N

(b) Let y =( } be a solution of the system of

Y2

. | 0 1
equations [y}Jz( )(y,)' where a,be R
Ya) \a bAxn

Then prove that every solution y(x)—0 as

x> if g<0 and 5<0.

(c) Show that f(r,x)=(31+2x, x-x,) on

S:{}t|<oc,

fx”<OC} satisfying a Lipschitz

condition where x = (x|, x,)e RZ.
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(6)

(d) Find the first order simultaneous differential
equations for the third order differential equation

3 )
2’7—61——— 12£—8x 18¢%
dr di* dt

de dy  dz

{e) Solve: Ty2z S Yy D

(f) Write fundamental matrix for homogeneous
system of linear equation given below

X(r)=A(1)X (1) where

x (1)
X(1)= ’;2(‘) , te]a, b].
%, (1)

5. Answer any one question : 5x1=5

(a) Find the fundamental matrix and the solution

1
X (¢} such that X (0) 2(6] for the system
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(b)Y () Solve :

dx dy dz

xz(y—z) yz(z—x) } zz(x—-y) 2%

() Solve :

(yz+2x)dx+(zx—2z)dy+{xy—2y)de =0

2
Unit - I11
[Marks - 9]
6. Answer any fwo questions : 2%2

(a) Find the equilibrium point of the system of
differential equations

i=¢1 -1 and y=ye*.
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(&)

(b) Show that x =0 is the regular singular point of
the differential equation

2

’ . dv

2 i?'——}—4— 7x(x+1]—'£--3y =0
dv? " dx

oC
(c) If Z ¢, x' " is assumed to be a solution of

m=0
xzy"—xy'—B(I +x2)y =0 then find the values
of r.
7. Answer any one question : 5x1
(a) Find a power series solution of the equation

2 bl
(x2 —l)d—“zv+3xﬂ+ xy=0.
dx dx

Given that y(0)=4 and &

dx

=0, 5

x=0 -

(b) (i) Find the phase curve of the dynamical
system of equations x=2x-y and

y=-4y. Also describe the nature of
stationary point.
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(9)
(i) Determine the steady state and their stability

of the differential equation % =x% =5x+6.

342=5
Unit - IV
[Marks - 16]
8. Answer any rhree qQuestions : 2x3

(a) If the vector g and ¢ are perpendicular to each
| other then show that the vectors

5x(5x5) and (E;xE)xE are perpendicular to

each other.

(b) Find the value of x such that the vectors

20—j+k, i+2j—k and xi—-4j+5k are
Coplanar.

(© If a=r%—g+(2t+1)k and
b =(2!—3)f+}-tl:: then show that

-%(a.E):—e at £=1,
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( 10)

(d) Evaluate
I 7 A . . -
| de—; dt where 7 =13 +20%] +3ik.
0 dt
(¢) A necessary condition for the vector () to be
constant is g =0. Prove it.
dt
9. Answer any one question : 10x}
(a) () A necessary and sufficient condition that a
proper vector ; has a constant length is
that 7 . i =0. 5
dt
() If ﬁz?xa and d—:?xq then show ¥
dt dt

that %(Exl;):Fx(axE) where 7 is a

constant vector and &, b are vector
functions of a scalar vanable ¢. 3

(b) (1) Four points whose position vectors are

a, b, ¢, d are Coplanar if and only if
(abe]=[bed]|+[cad]|+[abd] 5 «
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(i)

2_. ~
@iy If Ll i -24r% ] +4sintk and if
1

2

[ o8]

F=2i+; and %z—f—BIE when =0,
(

then show that

G =(t3—t+2)f+(1—2t4)}+(t—4sinz)12_
5
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