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The figures in the right-hand margin indicate marks.

Candidates are required to give their answers in their

own words as far as practicable.

Notations and symbols have their usual meaning.

UNIT-1

1. Answer any five from the following questions:

a)

b)

2x5=10

Show that the function f'(x, y) = 1 + x)? satisfies

a Lipschitz condition w.r. to y on the rectangle
R={(x,y):0<x<2,0<y<1}. Find a Lipschitz
constant.

Show that y = cos x and y = 2 sin x + 3 cos x

are two linearly independent solutions of the

2

y+y=0.

differential equation —
X
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d)

g)

h)

Find the particular integral (P.I) of the differential

d
equation (D2 -2D+ l)y =xe* where D= E _

Find the equilibrium points of
2

ax §C+ﬁ—(x3 +x° —2x):0,

dt” dt

If 7()=5i+2j+rk, find the value of

di d°F dF
dt dt* df* |’

22 =
— - r .
If —5—=7 then show that 7 X—~1is a constant
dt dt

vector.
If @xfB+fx7+7xa=0 then show that the
vectors ¢, ,5’ 7 are coplanar.

Show that x = 2 is a regular singular point of the

differential equation

d’y . dy
! +7x—-5y=0,
(x )dx2 xdx 4

UNIT-II

2. Answer any four from the following questions:

a)
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5x4=20
Solve by the method of variation of parameters:

d’y _dy _
—4+2—=—+y=¢e"logx,
dx? dx Y &

(2)



b)

d)
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Find the general solution of the differential

2
. ,dy dy .
equation x —3x—+4y=0given that y = x°
q dx2 dx y g y X
1s a solution of it. 2+3

Determine the nature of the equilibrium points

of the linear system ﬁ =10x-y, @ =25x+2y.
dt dt

Also sketch the corresponding phase portrait in

the phase plane. 2+3

Solve the differential equation

(¥’D*+2x’D* +2) y = ZO(x + l), where
X
:i
Cdx’

i) A particle moves along the curve
x=2t*, y=t"—4t,z=3t-5. Find the
components of velocity and acceleration
at time ¢ = 1, in the direction of
i-3j+2k.

i1)  Prove that, for any vector
ix(axi)+jx(ax j)+kx(axk)=2a.

3+2

Find the power series solution of the differential

2
equation d—f+xﬂ+x2y =0 about x = 0.

dx dx

(3) [Turn Over]

UNIT-11I

3.  Answer any one of the following questions:

a) 1)
ii)
b) 1)
ii)
iii)
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10x1=10

Using the method of undetermined

coefficients, solve the differential equation

d’ d
{+3—y+2y:x+cosx.
dx dx

Using vector method, test whether the
points P(1, 5, -1), Q(0, 4, 5), R(-1, 5, 1)
and S(2, 4, 3) are coplanar or not. 6+4

Iy, Ldy _ .
Solve : —= +a25:szn ax

Prove that ax (b x¢)=(d.c)b—(ab)c .

If  7()=3+y-20% then find

(L dF
[ 7= 54342

(4)



