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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
oS fd opcaRs T 9

{a)j Write the order of the following
differential equation :

wore gl SRPE ANFICOR Tl fora

2 2
(z) = .d_L-{-l
ds qu‘?

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

woq ARNFIIO! (AR (7 WIRT TE 79
6 4.\ 143
d x+ d x| d’°x tx=t
dt® \at* )\ a3
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Define integral curves of a first-order
differential equation.

@Ol AYN-TAR TEFE TANICT  GYe  IF
(integral curve)¥ 3= fam |

Write the general form of a Bernoulli
differential equation.

<51 R SrFel TRTI FAGR FICo Bt |

Find the integrating factor of the linear
differential equation

Evaluate :

R
W(e*, e™¥)

Write down the UC
UC function x"e®*

ax UC FAFGR UC Scfecst i 1

set of the

Define an exact differential equation.
o1 INY ST AN gz
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2. Answer any six of the following questions :
2x6=12
OGS 1 opaRd R @TeT = Ty e

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

dy dy + 3
-4—= +6 0
a® Ta YT

Determine all such values of m.
£33 m3 RgAA 1 AT f()) =™

dy ,d*y dy _
Y e vey=0

FAACO!

ST HAFIIOR b1 T T | m I (AP
e T e 390

(b) Examine whether or not, the differential
equation (3x2y +2)dx - (x3 +ydy=0 is
exact.

(3x2y+2)dx—(x3 +ydy=0
HRRFINE! INY T 7 T % 91 |

P

(¢) Find the general solution of
YR A Sferear

d? dy_,dy
2% _3y=0
ax? dx y=
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(d) Transform the equation

(e)

A25/258A

(x? -3y?)dx +2xydy=0

to a separable equation by appropriate
change of variables.

TYRY TF RIS IR
(Jc2 —3y2)dx +2xydy =0

wgRe NPT @B RPN AT
T 01

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

e @ e, ¥ wWE et TR
aRFere F3 |

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 TRF FAFIDR

A x" YRS GBI T @I Sfeied, TS
n G5 FRF SYe WY, ACS FRFIICH I

gl
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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"‘3!’
Write the general solution.

F79 SRME <61 8o TR Sifes (IRT
SIF FARFIR SRS INFIWBE TN A

4,4,4,4,2+3i,2-3i,2+3i, 2-3i
FNFIICBE TR ST foram |

Given that a particular integral of

is y=% and a particular integral of

d?y _dy . x, 5
Y 52 1r6y= S = — e —.
o2 de+ y=x 18 Y c 36

find the particular integral of

Then

2
Y 5, 6y=2-12x
dx? dx

( Turn Over)




(6)

fr == @ oRww e
d®y .dy
=4 5% i6y=1
o2 dx+ y=13
1
fom R y=3 ¥ W R

d?y _dy . _
Ex?-sa-x-»rsy-xa Rowm I

R s Sfeied |

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

dy
—= +4xy=8x
dx Xy

M @ fl=2+ce* @ IERG
FFCANIE T f, TS ¢ 1 R @0 £ A,

dy
—“Z+4xy=8
d T YEEX
TR TSI GO FHY =7 |
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The general solution of a second-order
homogeneous differential equation with
constant coefficients is

y=ce* +cyxe”
Construct the equation.

a1 ey &we SRARPE P e
FNFIR SR ST e

y=ce* +cyxe”

FRIFIeo! e Bforear 1

3. Answer any four of the following questions :

Sx4=20

wore il o@Rs R @i vifibig Tes 941 :

(@) Show that 5x2y? -2x3y?2 =1 is an

implicit solution of the differential
equation

dy 3.3
XxZ+y=x
ax Y=*Y
on the interva10<x<—2-.
S
cyed d 0<x<5 I EC]

5x2y? -2x3y? =1 x% +y=x3y3
e ANFIR b1 SBHIRS T4 =7 |
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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 P

RGN INY @ETF AT T Sforear | 3d
FRFITH! S F4 |

(c) Solve the Bernoulli equation :

ﬂl‘iﬁl q§|§§‘|@| ST 90 :
dy 6,4
—_— = —2
xdx Yy X"y

(d) Solve the initial value problem :
ST TS SHICH! S 0 :

(2 +1)% +axy=x, y@)=1

(e) Given that y=x is a solution of
2
x2 ay -4x@ +4y =0
de®  dx
Find a linearly independent solution by
reducing the order. )
2
228 _4x W 1 4y=0 e REEA
dx? dx
, = x 41 SA W | SNFIOR T 277 IR
| SCH! CARTICT FoF LW Sforea |
1

!
il
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() Solve the Cauchy-Euler equation :

Ffo5-2oee ARFIICH! FANYW I
ax2 2 4, % 0y
dx2 dx

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

coefficients :
wfie SR S TS il ART Teye
SNFIACHT TG 9T

2
Y _49  3y-09x2 +4, y(0)=6, y'0) =

dx? dx

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

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

and also the condition f(0) =

@3S @, flo=02x? +2e3* +3)e2*F

AERT [ FANOIA I NI
dy -2x
+2y=6e”* +4xe " F
o T2y =6e
Bz I3 o1 TS f(0) =5 e g 31 |
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4. Answer any two of the following questions :
10x2=20

woTe il ST R e o T < -

(a) Show that the
equation

linear differential

%+P(x)y= oM

has an integrating factor of the form
el P9 2nd a one-parameter family of
solution

yel Plads =J'efp""d"Q(x)dx+C

IS @ (IRT swea AN

X+ Pry=0(3

a1 el P e s et A W
NS FAIRBR Bl T A AL
R 2

(b) Solve by transforming to homogeneous
equation :
AP SRrrter o TR ST 9
(¢ ~2y+1)dx +@x-3y-6)dy =0
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(¢) Consider the
equation :

2
Y _2x%10y-0
dx?  dx

following differential

.~x2

() Show that x and x2 are linearly
independent solutions of this
equation on the interval 0 < x < oo,

(ij) Write the general solution of the
equation.

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

wore Al SR FASINOT T :

2
297 5,3 0y-0
X dx2 dx Y

(i) CTPST @ 0 < x < oo TS x UF x2
ARFIIBR Fo1 (AR ToF FM4H |

(i) SR R S B4 |
(@) y) =3, yh=2 v W &

SICH! Sferear | @ TN [ @35,
A 90
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(d) Find the general solution using method

(e)

of undetermined coefficients
d4y d2y
— <
dx*  dx?

Sty Se TSR YR SYE Sferear

=3x2 +4sin x-2cosx

4, 42
g_li.g._d__y =3x2 +4sinx-2cosx
dx*  dx?

Solve by the method of variation of
parameters
AR OIS &Sy I T

2
ij._g.-yy:cotx

dx

* % %
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