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{ Ordinary Differential Equation )

Full Marks : 60

Time : 2% hours

The figures in the margin indicate full marks
for the questions

1. Answer the following questions : 1x8=8
weTe fr 2T Tes 9

fa) Write the order of the following
differential equation :

TS WAl SR FAFICOR Tl Ty

[dr)g d?r
ool I DL |
ds ds?

(b) State whether the following equation is
linear or nonlinear :

TR FNFICH! CIRF  SART TeEe 90
d6x+ d*x\[d3x O
dt® | at* )\ at3
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(2) (3)

(c) Define integral curves of a first-order 2. Answer any six of the following questions :
differential equation. 2x%6=12
Bl Y-GS MW OY  IF wore WHl 2T R e wwhiR Tes 99 :

(integral curve)3 i fur | :
(a) For certain values of the constant m

(d) Write the general form of a Bernoulli the function f defined by f(x)=e™ is
differential equation. a solution of the differential equation
3 2
51 10N TRt FNFA AR ! ot | Ty _ DAY b

dx® de? dx
(e) Find the integrating factor of the linear Determine all such values of m.

differential equation
gy ey o) #9¢ m I 35 W9 IWT f(x) = e™ TR0l
—— 4+ ——=0X

de x 3 2
i a4y g-4~__dg+@+6y=o
R wRew eI ay+—y=6x23 dx dc®  ax
x
' SR FAAPIION BT AL = | m I (STl
e 3% Tfered | SReeT T el <690 |
() Evaluate : (b) Examine whether or not, the differential
ety 41 : equation (Iiuczy-l—Q)cbc—(Jc3 +ydy=0 is
W(e* e_x) exact.
Bx%y+2)dx—(x3 +ydy=0 ES
(@) Write. down e UE S sarl the SRFICE! INY T & T o =4
UC function x " e" .
e® UC 5] UC wieafedst B | (c) Find the general solution of
YR AL Sfensan
{h) Define an exact differential equation. d2y e gg e
1 el S SRR St e | PECREL
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(d) Transform the equation
(x2 -3y?)dx +2xydy =0

to a separable equation by appropriate
change of variables.

FYEL 5o “AREE T
(x? -3y?)dx +2xydy =0

e HARIOE BT AARIIAR AP
ST 11

(e) Show:that the functions e *, e3* and
e** are linearly independent.

e @ e X, e3F WF e** TR
e ToF |

() For the differential equation
(4x +3y?)dx +2xydy =0

find an integrating factor of the form x",
where n is a positive integer, so that the
equation becomes exact.

(4x +3y2)dx +2xydy =0 ST FNFIMBH
AE x" AFRT B e B e, 1S
n B 4G Y R, TCS FRFACH AL
&Y |
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(S)

{g) The roots of the auxiliary equation
corresponding to a certain 8th order
homogeneous linear differential equation
with constant coefficients are .

4,4,4,4,2+31,2-31,2+3i,2-3i
Write the general solution.
F75 TRAE @61 goF @R Tiee AR
SR AP SRR AP0 JoCTT 2A
4,4,4,4,2+3i,2-31,2+3i,2-3i

FRAFICHE S T o727 1

(h) Given that a particular integral of

2
dx? dx
is y= -fl; and a particular integral of
: i
iE——5@+6y=x is y=£+—5——. Then
dx? dx 6. 36
find the particular integral of

y

dy
5~=2+6y=2-12x
dx? dx
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Ral SR (@ EFe ANTIA

S B
= —ng-+6y-1‘<

dx
ﬁmwpéwwﬁaﬁq

2
Y 59 ey=xA Rem R
de? dx
y=2+2 corg o S
6 36
2
9Y_ 5% 6y=2-12x7
dx? dx

o s Sfered |

Show that every function f defined by
flx)=2+ ce“z"z, where c is an arbitrary
constant, is a solution of the differential
equation

dy
— +4xy=8x
e Xy

A @ f=2+ceF @ I
FFECAR ToF f, T8 ¢ 41 N @A $5 =,

dy
L +4xy=8x
dx & :
o] FAIFIUCHR BT FA 2 |
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(7))

{i/ The general solution of a second-order
homogeneous differential equation with
constant coefficients is

y=ce* +coxe*
Construct the equation.
qb fagrey FoF ReRFER WEifes s
SR YR S =

y=ce* +coxe”

HRIFFCH! A Tferear |

3. Answer any four of the following questions :
5x4=20
were gl aRe & et wiRoR Tes 341

(@) Show that 5x%y?-2x3y%2 =1 is an
implicit solution of the differential
equation

dy 3,3
X—=+y=x
1 y y

on the interval 0 < x < g

cryedr @ O<x<g SEIES

5x2y? —2x3y? =1 Bt x% +y=x3y°
S FAPIT BT SRS AT 2 |
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(b)

(c)

(d)

(e)
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Determine the constant A such that
the equation -
(x? +3xy) dx +(Ax? +4y)dy =0

is exact. Then solve the exact equation.

1+4=5

(x2 +3xy)dx +(Ax? +4y)dy=0 T

SRR T @A AT T TfFear | e
FRIFIECH! TG T4 |

Solve the Bernoulli equation :

qrefen) SIFEO! AU F4

dy 6,4
X—=+Yy= -2x
et CgR

Solve .the initial value problem :
AT S SHICO! A P41 :
2 Y
x2 + )2 +4xy=x, yR)=1
( 7 )dx xy y()k

Given that y=x is a solution of

2 v
x4 g—y—4x@+4y=0
dx?  dx

" Find a linearly independent solution by

reducing the order.

2
x2§—¥—4x@+4y=0 wqFe  FNFINOR
dx? dx
xaﬁwmﬂlﬁw@wwwﬁ

Wmﬁwm%ﬁﬂwn
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(g)

d

(h)
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Solve the Cauchy-Euler equation :

F5-2THAT FAFICHT AL 7

d2
3x? dx—g—4x%+2y=0

Solve the following initial wvalue
problem using method of undetermined
coefficients :

wfcy e ey o e il AT WeEE
SRIFICET A F4T

2
d'y_,dy Uit ;
o2 4dx+3y—9x +4, y(0)=6, y’'(0)=8

Show that the function [ defined by
fl) =x? +2e3* +3)e7?* satisfies the
differential equation
d
dfcl +2y =6e* +4xe 2%
and also the condition f(0) =

@ySa @, flg=02x? +2e3* +3)e @
T [ FEACONA SEFE NI

d
di-»zy 6e* +4xe2* 3

7 IF FAIMS f(0) = 5 768 Bra I3
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4. Answer any two of the following questions : L {c)- Consider the following differential
10x2=20 equation :
oo Al 2R A CTeeT o T8 41 ; (280 g B NG
: ’ . dx? Desy ¥
fa) Show that the linear differential
equation i) Show that x and x? are linearly
dy independent solutions of this

Ex— +P(y=QK equation on the interval 0 < x <ee.

has an integrating factor of the form

o Pl (i) Write the general solution of the

and a one-parameter family of coiatinm.

solution
yel PRI _ [ el PM o0 dx + C (i) Find the solution that satisfies the
conditions y(1) =3, y’(l) =2. Explain
why this solution is unique. 4+1+5=10

@SR @ (ART SR AN

dy =

EJ—C+P(x)y-Q(xH ©eTe fRg] STaFe FANFINCO! (TR :
51 el P¥)dx xzu--—dzy-nzx@+2 =0
9ol e FeR I BT YCF AT 22 R

oS FNFIIOR €Ol G99 ALeE AT

% (i) Cﬁ\¢€1’@0<x<m@@qa\e x SF x>

EE——————

yeIP[x]dx =j'efp(x)de(x)dx+C WW@WWWW [
(b) Solve by transforming to homogeneous (i) FNFICER AR ST o7 |
equation :
SR AN T B SGT F4 : (i) y1)=3, yH=2 v 70 P& 0
STIYECH! Bferedr | @ STIAFC! [ 95,
(x-2y+1)dx+@x-3y-6)dy=0 r .
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(d) . Find the general solution using method
of undetermined coefficients

4 2
G Y AT 003 L b v -Doosy
det  dx?

SRy S2s TSR AR T TRnea

4 2
fd__wyn-g.ﬁ =3x2 +4sinx-2cosx
ax*  dx?

fe) Solve by the method of variation of
parameters

S{6oTS OIS IRSCI ST 0

2
ﬂz”iﬂ;:cotx

ok Kk
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