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The /igures in the margin tndicate full marks.

Candidates are required to give their answers

tn their own words as far as practicable.

1. Answer any tcn questions : 2x10:20

(a) Define Wronskian

(b) Show that * and x lx I are linearly independent

on -@<x<oo.

(c) Find the values of a and b for which all real

solutions of the equation y' +2ay' *by = sss*
(wherc a and 6 are real constants) will be periodic.

(d) If lr(x)=xcos2x be the particular solution of

the differential equation y' + ay = -4sin2x then

find the value of a.
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(2)
(e) Obtain a linear differential equation with real

coefficients tlrat is satisfied by the function

Y : 3e- x sin 3x'

(f) Reduce the differential equation

(x+a)2#*o@*Qff+ay=x

to a dtfferential equation wittr constant coefficients.

(g) Show that the vectors e?+Zi+t, Zi-i+Zi
and 8i +lrt are co-planar.

() If f.dV =0 then find lf l.

(r) Ir r(r) =2i - j +Zfr whe1- t=2

= 4i -zi +zt when /: 3

Find the value of l'f .Eat.J2 dt

O Absolute value of vector tiple product is the

volume of a parallelepiped" Justifir.

ft) Differentiate the singular point and regular singular

point.

$ Dscuss the singularity of the ditrerertial quation

x2(x-Z)z #.2$-z)*+(x+l)y = o

(m) Explain saddle point of a piane autonomous systern.



(3 )

(n) \Mhy linear combination of two independent
soltrtions are also a soh*ion of a differential equdion?

(o) Factorise 
[xD2 +(x-1)D-l]y = y2 and reduce

it to a first order ditrerrertial equation

2. Answer any four questions: 5 x4:20

(a) Solve * +-.+-3y = x2logx.
cDc- clx

(b) Solve by the method of variation of parameters

"d2v dv . -x'-++x---v=x'e*.
dxz dx

(c) Show tlrrt l|xl, Vrd, A" F\=ld, F,l)' .

(d) Evaruat " *oo{?"*)"#} where v is a

vector function of r.

(e) If F = ry, - 4 + *'i. Evaluate lrF"af ,

where C :x : t, !:2t, z : f; t :0+1.

(f) Given that y : x is a solution of

$'-r)#-zrff+2y =0, find the linearly

independent solutions by reducing the order. V/rite
the general solution. 
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(4)
3. Answer any two questions:

(a) Consider the autonomous equation

&=l}x+x2
dt
L=2ov+x3
dt

10x2{,0

@ Determine ttre type of the critical point (0,0).

G) Obtain the differential equation of the paths

and find its general solution

GD Obtain the differcntial equation of the paths of
the corresponding reduced linear system and
find its general solution- Determhe the stability
of the critical point. Make a sketch of the
patlrs in the phase plane.

(b) G) If i0) =5t2i +ti -t'i, prove that

2^

f, ,$at = -t4i +ts j -rsi. s
1 dt'

G) Solve by the method of undetermined
coefficients.

dy

dx
+2y - x2 +sinx.

d2y _,
dxz
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(s)
(c) Use the method of Frobenius to find solution near

x=0 of the differential equation

.#-V +2)*+r!=0.

(d) O Find the power series solution in
following initial ralue prroblem

power of the

) +*Q

GD The acceleration of a particle at any time
r>0 is given by

a =*=(2loosztyi+(rosin x) j +(et)E.

Find i"
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