1 (Sem-3) MAT

2024
MATHEMATICS
Paper : MAT0300104

( Ordinary Differential Equation )

Full Marks : 60

Time : 2% hours

The figures in the margin indicate full marks
Jor the questions

1. Answer the following questions : 1x8=8
worS fl eI Bed 9 ¢

(a) Write the order of the following
differential equation :

Wﬁmwﬁ?ﬁﬁﬁmﬁm
dr 2_ d?r
(&) {57+

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

T AN (ARF 1 SRS Sray 10
dbx [a%x)[d3x .
+ +x=t
dt® (dt"‘ ]( dt3]
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(c)

(d)

(e)

9
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(2)

Define integral curves of a first-order
differential equation.
9Bl AY-TEAR W WRR GHe IF
(integral curve)3 e iy 1
Write the general form of a Bernoulli
differential equation.
51 6 SR AN SR o] o7 |
Find the integrating factor of the linear
differential equation

dy 3y 2

—_—— = 6

dx x x
e wRe e %+3~y=6x2?

x

S BT Bferery o
Evaluate :
ey 1

W(e*, e™¥)
Write down the UC set of the

UC function x"e?*,

x"e™ UC FMGBR UC afegst By |

Define an exact differential equation.
qﬁvwafwﬁwm@rﬁm !
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(3)

2. Answer any six of the following questions :

2x6=12

oo a1 ePRARS R Qe <o et 9

(o

"For certain values of the constant m

the function f defined by f(x)=e™ is
a solution of the differential equation

3 2
%—49—§’+%+6y=0

Determine all such values of m.
FT3 m I FIgA T IWT f(x) = ™ Tl
3 2
g_-'i_4ﬂ +@+6y=0
dx®  ax? dx

S FRPINHOR BT ML = | m T (STgA
et wW fefg 40

(b) Examine whether or not, the differential
' equation (3x%y+2)dx-(x3 +ydy=0 is
exact.
Bx?y+2dx—(x? +y)dy =0 A
FRNFITCH N = A A= o 90
{c) Find the general solution of
YR FAY SR
d’y _,dy
ZJ 2% _3y=0
ax? ax Y
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(4)

(d) Transform the equation
(x? -3y?)dx +2xydy = 0

to a separable equation by appropriate
change of variables.

YA ToF “fRaSa R
(x? ~3y?)dx + 2xydy = 0

TEF FAFIROR 9B PRy SR
TR 1 |

fe) Show that the functions e™*, e3* and
e** are linearly independent.

R A e, e3* g 4 Foyedl
(aRFerE oz |

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

find an integrating factor of the form x",

where n is a positive integer, so that the
equation becomes exact.

(x +3y°)dx + 2xydy = 0 s SRTITBER

TR X" SR B g @ Bied, 1O

n 9B @ wye SR, IS NRecs INd
Ll

( Continued }
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(5)

(99 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+3i,2-3i,2+3i,2-3i

Write the general solution.

FR RIRMEE b1 sov TR Tl (R
I FNFR S SNFITOR TR 2

4,4,4,4,2+3i,2-3i,2+3i,2-3i
FNFIROR YR A4 ot |

fr) Given that a particular integral of

2
LY s, 6y=1
dx dx
is y=é and a particular integral of
d2y dy . x 5
——F ~9——=+6y=x is y==+"—. The
dx2 Y Y=6"36

find the particular integral of

d*y _dy
CY 5% 6y=2-12
a2 ax Y x
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( 6) (7)

ot =iz & wEee SNw9a | (i) The general solution of a second-order
homogeneous differential equation with

2
d_g _5@ +6y=1% constant coefficients is
dx ax ! y=ce* +cyxe”
Rem w@a y= 6 WE e AT Construct the equation.
d’y .d |
dx—g-say+6y=xa Rom W@ | @ Ry F RARPE i SReE
x 5 SAFIR TYRT FAYH LA
==+ LT AN
Y=e 36 s 1 ' y=ce* +coxe”
d? SRIFINRO! I Bferaan |
Y s, 6y-2-12x7
dx dx
Rowy e ferea 3. Answer any four of the following questions :
5x4=20
) Show that every function f defined by . &ore it oARE R @i wifioR Sew =11 :

_n.2
fl=2+ce™®*" | where ¢ is an arbitrary

_ {a) Show that 5x2y?-2x3y?=1 is an
constant, is a solution of the differential

: : implicit solution of the differential
equation equation
dy d
Ex'+4xy=8x 1 xay+y=x3y3
. 5
T A fg=2+ce?Px . | onthemterva10<x<-2-.
FFCAAR Fow
dﬂﬂ’ﬁc@ﬁ@mmﬂ; s a 0<x<-2— ST
Y
- +4 =
e Y =8x sx?y? -2x3y? =1ch x%+y=x3y3
S ARG B ey = | waga AR GBI SEES Y =
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(b) 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
(x? +3xy) dx + (Ax? +4y)dy=0  =FA
LA < IR oy Sp—
AR ST 9 |

(¢) Solve the Bernoulli equation :

NN ARNFITD 14 <7

dy 6,4
x~t+y=
y=-2x"y

(d) Solve the initial value problem :
AR TS TS Farey o4y -

d
(x2 +1)ay tdxy=x, y@E)=1

(e) Given that Y=xis a solution of

Find a linearly independent solution by
reducmg the order.

2d% 4
x E~4xay+4y=o T ARNADA

Y= x <51 T 7 | St wr ze R
Whﬁw@mww%ﬁwn

A25/258 ( Continued )

(9)

| () Solve the Cauchy-Euler equation :
-2 AT ST 341

2
3x? u—‘}x% +2y=0

dJ62

{g) Solve the following initial value
problem using method of undetermined

coefficients :
e TR oo oe i ARRe TeTe
SRNFIWH! ST T4 -
2
ii_y-4£+3y=9x2 +4, y(0) =6, y'(0)=8

dx? dx

(h) Show that the function f defined by
f(=0x? +2e3* +3)e 2% gsatisfies the
differential equation

% +2y = 6e* +4xe %X

and also the condition f0)=5.

CISTM @, f¥)=0x? +2e3% 1 3)e 223

RIS [ FEAAOIE ST TR

d;
Ey +2y =6e* +4xe~2% 3

ﬁ‘a‘qWWﬁWﬂO}:Sﬁ\sﬁﬁml
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(10 ) * (11 )

4. Answer any two of the following questions : () Consider the following differential
10x2=20 €quation :
@S fREl oA R e PR et 4 - 29y _, dy
F - xzx- +2y=0

(@) Show that the linear differential
equation () Show that x and x2? are linearly

dy independent solutions of this

dx *PXy=0(x equation on the interval 0 < x <o
has an int i

[P(x)dx egrating factor of the form ‘ (i) Write the general solution of the
e and a one-parameter family of equation.
solution
[Pxyax _ ¢ _[P(x)dx {iii) Find the solution that satisfies the
ye ‘I € Qdx+C conditions y(l) =3, y’(l) =2. Explain

why this solution is unique. 4+1+5=10

YA A AR ST A

d
Ey*“P(X)y=Q(xH | T firan et HRFIICH! G -
‘ 2
2 Y 559 4oy
aBy ef Plx)dx SR P x ) 2xdx+2y 0
TS FFTOR B 7% Ao e

Rt 2’ () TS @ 0 < x < oo TS x AF x2

yel Plaidx =J'eIP(x]de(x)dx+C | FARFINOR To1 CIRTEIR FOF SN |
(b) Solve by transforming to homogeneous (i) FANFIRER ARG TN o1 1
equation :
R W @) yy=3, y@=2 % ® P=
T T 2R ane e - SO e 1 4 A R =,
-2y +Ydx+@x-3y-6)ay =0 ‘ A 90 |
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(d) Find the general solution using method
of undetermined coefficients

4 2

i_y +52_y_ =3x2 +4sinx-2cosx
dx*  ax?

e STEs AT TR T Sferear

4 2
d'y . 9Y 3,2 1 4sinx-2cosx

dx?  dx?

(e) Solve by the method of variation of
parameters

AT5oR SRS AR ST 4

d2y

EE*'y:COtx

* k *
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