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
NECRRU RIS SRS S

fa) Write the order of the following
differential equation :

TS A S[EFe STRFICor Jrar fa e
(dr)z d*r
— =,—=*+1
ds d32

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

@9 ANFICH! CART 1 IR g 90
d®x d*x\(d3x
t® +(dt4)(dt3)+x—t
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(2)

gral curves of a first-order 2

{

(c) Define inte .
differential equation.

L
g8 gLN-NER it BN L
7 wigea e |

(integral curve)

\U (d) Write the general form of a Bernoulli

differential equation.

aﬁmﬁmﬁﬂ%ﬂmm%ﬁmml

U (e Find the integrating factor of the linear
differential equation

£1—Li+£3—y-=6x2
dc X

R weed A Y, 3Y _gx23

dx X
S B STl |
) Evaluate :

IEREESIE

W(e*, e™)

\/(g) Write down the UC set of the
UC function x"e®.

xt e
UC TR UC IR2fSCo! fora |

W Define an exact differential equation
51 I SgFe FRipae ST 7 |
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2. Answer any six of the following questions :

2x6=12

WWWﬁ@WWWW:

(@)

Y

For certain values of the constant m
the function f defined by flg=e™ is
a solution of the differential equation

Determine all such values of m.
<% m 3 g TR A f) =e™ FICOT
3 2 3

_C_Z__y.. _4é_g + g!i +6y=0

el SNPIICHH 51 ST | m T (Sl
Sfrcenl W e

Examine whether or not, the differential
equation (3x%y+2)dx - (x3 +ydy=0 is

exact.

(3x2y+2)dx—(x3 +1y)dy =0 ECT]
SRR T T (= SR

Find the general solution of

STEe S Sfered

d?y ,dy
€3 _222-3y=0
dx2 dx s
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(4)

(d) Transform the equation
(x2 -3y?)dx +2xydy =0

to a separable equation by appropriate
change of variables.

| Y T SREE I
(x2 -3y2)dx+2xydy =0

e AN 4l ﬁ@ﬂ“ﬂﬂ AT
T 391 |

(¢) Show that the functions e, e3* and

e?* are linearly independent.

a9 @ e ¥, e WF e TR
(IRFSIE ToF |

\w/ 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 +3y?)dx + 2xydy = 0 TFFH FRFIIER.

AR X" AR GOl oo @9F Sfereq, 'w

n 9l 4R W@ SR, S FNFICH! q2ef
q | |



9)

(h)

(5)

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

Write the general solution.

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

SRERECE ST ST o

Given that a particular integral of

2
g___y——s_c_iy—+6y=1

ax?  ax
is y=% and a particulaf integral of
2 S
g___!i_s_d_y_+6y=x is y=2C—+——5-—. Then
dxc? dx 6 36

find the particular integral of

2
d’y _g9Y  ey=2-12x
dx? dx

Yo t=I= (o =i G—
202501 249016;

N
=t



2 | dx
1
d’y_cdY ey=x31  Fom =
dx dx
y=£+i.mwﬁ@q
6 36

2
d’y _s% Ley=2-12x3

—

dx? dx
o g STl |

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

constant, is a solution of the differential
equation

d
E!CJ—+4xy=8x

s @ f(x)=2+ce_2x2@ BCRKT
SRR T f, TS ¢ G5 | (e #9F 2,

@ +4 —
dx XYy =8x
TP ANFITBE BT ST = |
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(7))

tion of a second-order

The general solu
rential equation with

homogeneous diffe
constant coefficients is

y=c¢e + coxe”
Construct the equation.

oo fared &ae RARKE Ffae S
FRFR FYED S R

— X X
y——Cle +C2xe

SRl & Sferedr |

3. Answer any four of the following questions :
5x4=20

Wﬁmwﬁmmﬁmmaw:

=)

(@) Show that 5x2y? -2x3y? =1 is an
implicit solution of the differential
equation

dy 3.3

X—=2+Y=X

Ix y y
on the interval 0 < X < 5
T3Sl A 0<x< g REEIES
5x2y2 — DSy =1 (O x% +y=x3y3
S I 01 SRS I = |

( Turn Over )
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(b) Determine the constant A such that
the equation

(x2 +3xy) dx + (Ax? +4y)dy =0
is exact. Then solve the exact equation.
1+4=5
(x? +3xy)dx +(Ax? +4y)dy=0 g
SR I RENTF AT T Tfersar | q31¢f

STIFICH! L F41 |
\(y Solve the Bernoulli equation :
- qrefell SARFIACHT S I

i dYy
X—=+y=-2

(d) Solve the initial value problem :
\/ RGF RS TP S F 0

(2 +1)%+4xy =x, y@)=

\7-. Given that' y = x is a solution of
‘ . 2.
| xz-—d——‘g—l 4xdy+4y=0

dx

Find a linearly independent solution by
reducing the order.
2
2 8Y 4 W 4y -0 wT ST
dx?
xﬁﬁﬂmmmlﬂﬁwmwwﬁ
wmzﬁ caRTea Fog T Sfered |
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(9)

) Solve the Cauchy-Euler equation :
F-TTAR FAMPIET FALT P :

d2
3x2 a;:;’- —4x% +2y =0

(g) Solve the following initial value

problem using method of undetermined
coefficients

sty s ol wee i aRigE T
HRFECH! T 40

d’y , Y 2
@Y _ 4% 4 3y=9x° +4, 0)=6, y'(0)=8
> : Y y(0) y’(0)

(h) Show that the function f defined by
f()c)=(2x2 +0e3% 432X satisfies the

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

and also the condition f(0) =5.

yem @, Sl =@x% +2e% £
ST [ FAACOIC S RRIEER

dy +2y =6e” +axe X3
dx

S 3 S AT f(0) = 5 7 P I |
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V4 Ansv 10x2=3q

.WWWﬁWWWW:

@ show that the linear differentig]
equation

%+ Px)y =Q(x)

has an integrating factor of the form
dx
/P _q a one-parameter family of

solution
P(x)dx p
yel PRIdx _ fef (x)de(X)dx*‘ ¢
(ST @ GRT SgF g

d
ay+P(x)y=o(xm

.
.(HM'&

P (x)dx
bt el P () SIFST SoT QI AT I

RRISCIMBICE Cran s Sl e oo
AR 25 o

[P(x)dx _ P
ye -fef O dx + C

(b)
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(c) Consider the

following  differential
equation :

42
x? ——y—2x@+2y=0
dx? dx
\/gi) 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
\j equation.

(il'li) Find the solution that satisfies the
conditions y(1) =3, y’(1) =2. Explain
why this solution is unique. 4+1+5=10"

oo Ml SEFe ANFIECO! T

2
x2 LY _ox W 0y-0
de?  dx

() YA T 0 < x < oo FIEO x AP x?
FRFIHE 75! (ARTSII T8F S |

(i) SRFIECER TR AL e |
@i y)=3, y'H=2 w1 Bm

SACET Sforedl | @2 AqYEC! 7 959,
A A |
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(d) Find the g€
of unde

f} Solve by the method of variation of
parameters

2[5 OS] &S AL F41

* & %



