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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
for the questions

1. Answer the following questions : 1x8=8
©oTs il ohIIR Tes 1 ¢

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

Tero fral w3el ANIINOR 14T o7

¢ 2
ds ds?

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

R ARNFIAH! CARF (7 Sake oA 91
d6x+ d*x d3x PR
dat® \at* )\ a3
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Define integral curves of a first-order
differential equation.

5] AYN-YER SkFE AANFAIH  TI9  IF
(integral curve)d e faar |

Write the general form of a Bernoulli
differential equation.

BT 1A TRLFe ANFIR TMURT HCo! 774071 |

Find the integrating factor of the linear
differential equation

_ci_y +§.y.. — 6x2
X
e weea oeaa Y. 3Y o623
dc x

P BT e |
Evaluate :
Ay 311 .

W(e*, e™™)

Write down the UC set of the
UC function x"e®.

x"e™ UC TR UC 201 forn

Define an exact differential equation.

BT Y HIFS FARFIH = 7w |
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2. Answer any six of the following questions :
2x6=12

oo M1 orfE R e whR Tt 3697 :

(a) For certain values of the constant m
the function f defined by f(x)=e™ is

a solution of the differential equation
3 2
d y_4d y+dy+6y=0
dx?  dx? dx
Determine all such values of m.

£ m3 I TR IR f(x) = ™ T

d’y_,d’y_dy

-4 +—=+6y=0

a®  ax? ax 7

SIFe APITHR GO S T | m I (Sl
STgell W (HefT <541 1

(b) Examine whether or not, the differential
equation (3x2y+2)dx-(x> +1dy=0 is
exact.

Bx2y+2)dx—(x3 +ydy=0 rEr
RS ORCRECRCEL R i i |

(c) Find the general solution of

YR Y Sforear

2
Y _29Y _3y-0
dx? dx
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(d) Transform the equation
(x? -3y?)dx +2xydy =0

to a separable equation by appropriate
change of variables.

IR 5o AIRTEH I
(x? =3y?)dx +2xydy =0

TFE FARATNOT Ul AT AR
MR 391 |

() Show that the functions e *, e>* and

e** are linearly independent.

(ST @A e *, e3* WF e** TENII
cIRTeT o3 |

() 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 SFe ANIINOR

A x" HREA GO T T @F Tfeed, 'S
n b §AE Y SR, ICO AW 7N
vl
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(g9 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+31,2-31

Write the general solution.

3 ARORMFE 9o 897 @R e IR
SRFE AT AS FNFINOR AR

4,4,4,4,2+3i,2-3i,2+31, 2-3i

FANFITCOR YR T o |

(h) Given that a particular integral of
2
dx? dx

is y=% and a particular integral of

2
d y_sdy+6y=x 1S y=-)£+-i. Then
dxc2 dx 6 36

find the particular integral of

2
& y-de+6y=2—12x
dx? dx
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o =R (@ wed AR

2

dY _s59Y ,6y=17

dx? dx

Rew s y=% UF P AT

d*y _-dy
-5—=+6y=x% Rom
202 e y e
y=2+> cors S AR
6 36
2
dY_ s, 6y=2-12x 3
dx? dx
Row w3 Tfeear |

() Show that every function f defined by
f(x) =2+ce"2x2, where ¢ is an arbitrary

constant, is a solution of the differential
equation

dy

— +4xy =8x

7 T PY

M A fl)=2+ce 2’ @ IE@HT
AN Fof £, TS ¢ 9o R @Al 3739 -,

dy
— +4xy=8x
= Xy

I HRAFINON 96T Y= =7 |
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() The general solutign of a second-order
homogeneous differential equation with
constant coefficients is

y=ce* +coxe*
Construct the equation.

01 S 11T Q- R 0 1 - P | . R
FAIAN YR ST 2

_ x X
y=ce” +cyxe

AT S Tforean |

3. Answer any four of the following questions :
Sx4=20

wers Al oIRe R @1 oo ©ex +41 :

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

dy 3.3
x—Z+y=x
7 y Yy

on the interval 0 < x < g

Cry.ed a 0<x<g SIS

5):2y2 —2x3y2 =1 (ol x% +y=x3y3
SIFE FRFIR Gb] SBARS TN = |
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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

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

FNFIMO! I TRNLF AT I Sfereqr | g
FANFIVCO! YW 47 |

(c) Solve the Bernoulli equation :

AR AN Y 9
dy 6.4
X—=+y=-2x
e Yy y
(d) Solve the initial value problem :

AR THYS STICH! S 91
(x2 +1)%+4xy=x, y@) =1

(e) Given that y= x is a solution of

Find a linearly independent solution by
reducing the order.

2

x28Y 45 say=0 v FRNFITER
dx? dx

y = x 90 MY =W | STFINOR T4l 307 IR

00! CARFOIR FOF T fered |
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(/ Solve the Cauchy-Euler equation :
F5-RTHAR FAAPITCH! YA I

(g) Solve the following initial value
problem using method of undetermined
coefficients :

R RS o were il oRiSE TIgE -
NI I A7

2
& y—4dy+3y=9x2 +4, y(0) =6, y’'(0)=8
dx?  dx

(h) Show that the function f defined by
f) = 2x2 +2e3* +3)e™2* satisfies the

differential equation
dy +2y =6e”* +4xe 2%
dx

and also the condition f(0) =5S.

@& @, f(x)=x2+2e3* +3)e™*A
ST [ FATCONR S ARNPT

gy +2y =6e* +4xe 2% 3
dx

1% I WF AN f(0) =5 598 Prm I |
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4. Answer any two of the following questions :
10x2=20

SoS il opeARd R e R Ted 341 ¢

(a) Show that the linear differential
equation
dy
—+P(x)y=
! (X)y=0Q(x)

has an integrating factor of the form

el PN nd a one-parameter family of

solution

yel PlxIax =_[efp[")dxo(x)dx+c

S A CARF FTFa A
2+ Py =0T

51 el PR Grfy SRR 9T AW uF
NS FNFANON Ol GFF ABGYS S
ARTE 2’

yeIP[x)dx =J'efp("]dxo(x)dx+c

(b) Solve by transforming to homogeneous
equation :

SANIAE ANFINH MBI IR ST 97
(x-2y+1)dx+{@x-3y-6)dy=0
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(c) Consider the following differential
equation :
2
x28Y 25 oy=0
dx2

() Show that x and x? are linearly
independent solutions of this
equation on the interval 0 < x < oo,

(i) Write the general solution of the
equation.

(iii) Find the solution that satisfies the .

conditions y(l) =3, y’(l) =2. Explain
why this solution is unique. 4+1+5=10

©oTe AT S1Fe FARNFICHT IR

(i) T3S @ 0 < x < oo IS x AF x?
ANFANCHE 701 CARFONR FOF T4 |

(i) ANIICOR SR S04 o1 |
(i) y)=3, y)=2 ¢ W Bm <

FAYACOT ST | @3 TNY=ET 77 9T,
[N F1 1
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(d) Find the general solution using method
of undetermined coefficients

d'y , d’y

dx?  dx?
Sfecefy 2 RO TR Y Sfeney
d'y , d’y
dx?  dx?

2

=3Xx“ +4sinx~2cosx

=3x2 +4sin x—-2cosx

(e) Solve by the method of variation of
parameters
AT6eT] SRST] ARSC SIY 4]

2
-@-+y=cotx

de

* K k
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