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_AATHEMATICS
Paper : MAT0300104

( Ordinary Differential Equation )

Full Marks : 60

Time : 2%2 hours

The figures in the margin indicate full marks
for the questions
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1. Answer the following questions : 1x8=8

WWWWW:

(a) Write the order of the
differential equation :

Wﬁmwﬁﬂ@ﬁwm:

(dr)2 d?r
ar) = |=—=+1
ds d52

following

) State whether the following equation is

linear or nonlinear :

WW@W@WWW:
a®x (d*x)(x] =1
at® |\ dt* at®
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2. Answer any six of the following questions :

(c) Define integral curves of a first-order
differential equation. 2x6=12
Bl AIN-TER TEFE AR NG IF oo ol 2 R GPIeT e Te 41 :
(integral curve)d i faal |
(a) For certain values of the constant m
(d) Write the general form of a Bernoulli the function f defined by flg=e™ is
differential equation. y , a solution of the differential equation
3 2
<1 ) e SRR IR et ! Ay _,d°Y .Y, 6y-0
ax®  dx? dx

Determine all such values of m.

(e) Find the integrating factor of the linear
#9% m I RgIM TR @ f() =e™ FECO!

differential equation

dy , 3y 2
2 o= 6x 3 2
dx X g-—g—4d—g+%+6y=0
e SR e A, 3Y _6x”3 o
X . X e FRFICON BT TR T | m I (o
e BT A | o T e 900
Examine whether or not, the differential
Evaluate : (b) :
0 ﬁ; . equation (3x2y+2)dx—(x3 +ydy=0 1s
: W(ex - exact.
(3x2y+2)dx-(x3+y)dy=0 ST
(g) Write down the uc set of the Tl T 2 G oA
' n ,ax
tion x e - )
ucC Cf:x.mc on - . () Find the general solution of
4 UC T 2foC
TE el ST sl
(h) Define an exact differential equation. d2y —2 Ely_ -
<51 T el FAaer kel i | dx2  dx
( Turn Over )
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(4) | (5)
| The roots of the auxiliary equation

(d) Transform the equation | (g)
(x2 —3y2)dx+2xydy=0 1 corresponding to a certain 8th order
homogeneous linear differential equation
with constant coefficients are

to a separable equation by appropriate
change of variables. |
4,4,4,4,2+3i,2-31, 2+3i, 2-3i

IYRY T ~IRaSA R

(x2 -3y?)dx +2xydy =0
e FRIFIEE G5 AP AN
T[T 41 |

Write the general solution.

e TRRAE @b 89 AR TGS R
eFE TN RS FANFIICOH FoTH A

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

(e) Show that the functions ™%, e3* and FRFIMCER LR FAL &7 |

e?* are linearly independent.

mgea @ e %, e W e TFCH 0]
d?y

(h) Given that a particular integral of
dy

tafeend 7o |
e i 5—-— =+ 6y = 1
() For the differential equation dx? dx
(@x +3y2) dx +2xydy =0 is y= 1 and a particular integral of
X423 Then

find an integrating factor of the form x", q2 d .
B it that the —%-5ﬁ+6y=x is y=
g, Be S dx?  dx 6 36

where n is a positive inte

equation becomes S find the particular integral of

(4x +3y?)dx +2xydy =0 @@ TRFIOH 2
4@ x" TFRA @Bl TP B¢ Sfered, I H—5%+6y=2—12x
n G5 A Y I, A e 39 dx
2y |
( Continued ) A25/258A ( Turn Over )
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o =e. @ wE e
2
SS9 ey
dx? dx

ﬁﬁﬂﬂiﬁy=%WWﬁW‘T

d’y __dy
aa——-sa+6y=x‘q' Row e

y=2+> corm wwwe e
6 36

2
2Y. g eyt 10
dx2 dx

o s Sferear |

(i) Show that every function f defined by
2
f(x) =2 +ce ?*, where cis an arbitrary
constant, is a solution of the differential
equation

dy
= +4xy=8x
™ Xy

G @ f()=2+ce @ @R
SPCACAR Tl f, TS ¢ 9ol R (Il 29 2,

dy
2 +4xy=8x
» xy
GGFE SPGB AL 2T |
A25/258A ( Continued )

(7)

(i) The general solution of a second-order
homogeneous differential equation with

constant coefficients is

y=ce* +coxe”

Construct the equation.

qb1 faqreR AT RFE e wwee

SAFRER TR AL 3°5

y=ce* +cyxe”®

SR A Serear |

3. Answer any four of the following questions :

5x4=20

O 1 2R R @i sifRGR Teg w11 -

(@ Show that 5x?y? -2x%y2 =1 is an
implicit solution of the differential

equation

dy 3.3
xZiy=x
7 Yy y

on the interval 0 < x < g

(&l @ O<x<-2— EEAICIS
5x%y? -2x3y? =1 x%ﬁ-+y=x3y3
SEF AT G5l SRS S = |
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(b)

()

@

(e)

A25/258A

(8)

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 =R

et I @ANT AT T Sfenear | gaef
FEIEICHT ST 41 |

Solve the Bernoulli equation :

I FRNFICHT AU T 2

dy 6,4
X—=+1y=-2x
7 Yy Y

Solve the initial value problem :
RIS TS SO L P :
2. ,4dy
x“+1)—Z+4xy=x, y@ =1
( =ty y(@)

Given that y = x is a solution of

2
28V 4%y +4y=0

ac?  dx
Find a linearly independent solution by
reducing the order.

2 d%y dy
Xy xS +4y =0 e I

Y= x b1 A 7 | FNFEGR TG 35 R/
SCHT (IReICT yog L Sfeiear |

{ Continued )

/

(9)

Solve the Cauchy-Euler equation :
Fio5-2TAR FIFITCE! T F0

3x 2 d% i O
dx

dx2 +2y =0

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

S 2 afe wee i ART TS
FRIFIICOT ST T4 -

2
Y _ 4% 3y-09x2 +4, y(0)=6, y'0) =
dx? dx

(h) Show that the function f defined by

A25/258A

f() = 2x2 +2e3* +3)e™2* satisfies the
differential equation
dy

2x

+2y=6e* +4xe”
and also the condition f(0) =

(8 @, flg=@x? +2e3* +3)e2X®
G, f FENOE SR FRIFe

dy+2y 6e* +4xe2* 3

Bz 3@ F 79O f(0) =5 768 B T |
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( 10 ) ( 11 )

(c) Consider the following differential
equation :

4. ‘Answer any two of the following questions :
10x2=20

weTe A SR R I PR Ted 791

dx
(i) Show that x and x? are linearly

2
%% 'y 2x§-‘2+2y=0
dx

(a) Show that the Ilinear differential

equation
dy : independent solutions of this
b MY =
e +P(y=0(x equation on the interval 0 < x <ee.
has an integrating factor of the form )
[P (x)dx . (i) Write the general solution of the
e and a one-parameter family of :
. equation.
solution
yeIP(XIdx = J‘ el PH o dx + C ! (i) Find the solution that satisfies the
d conditions y(l) =3, y’(l) =2. Explain
T @ R S 2 why this solution is unique. 4+1+5=10
ay -
5, T = LY weTe R STaFe HRIFITD! T
P N dzy d
P dx "\‘O 2 _— _y. _
a1 el PR gl srmem @ Ae e &, ~ 3 X +2y=0
NS FRFIIOR B GFF AHRE AL
“{fqae 24 () ST T 0 < x < o0 TIEAS x HF x2
SRR o1 CARFSIT Fog STHe |

yejP(x)dx =fejp(x’de(x)dx+C
(i) FFICOR A=l S oy |

(b) Solve by transforming to homogeneous

equation :
_ ' @ y) =3, yM=2 v [ PBm =
(x-2y+1)dx+@x-3y-6)dy=0 RIS SN
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(12 )

(d) Find the general solution using method
of undetermined coefficients

a4 2
y dg 3x2 +4sinx-2cosx
dx* dx

wifigefs 725l AAEOE TYRe ST Sferen

4 2
E_y+§__!i =3x2 +4sin x—2cosx
dax*  dx?

(e) Solve by the method of variation of
parameters

o[T5eq SRS A& TN T

2
d y+y cotx
dx?

* %k *
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