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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
oo Al 2peaRe T8 9 -

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

oo T SRS ARPICOR Tl e
ar\* _ |d*r
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(b) State whether the following equation is
linear or nonlinear :
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(2) (3)

(c) Define integral curves of a first-order 2. Answer any six of the following questions :
differential equation. 0x6=12

@O AYF-AIH R PN g @ woTe il 2R R e =R Sed 9
(integral curve)3 ige fa |
(@) For certain values of the constant m

(d) Write the general form of a Bernoulli the function f defined by flx)= e™ is
differential equation. a solution of the differential equation
BT 1R ST FNFA AR o form | d3yh4d2y+@+6y=o
; i ing f f the li KN T o gy
(€) F{nd the- mtegrat{ng astor of tas leas (% /‘G N3 {}\ Determine all such values of m.
differential equation o R
dy +£ il /f‘, ; Lo ' -- ¥ m 3 A Y71 AR f(x) = €™ Tl
dx X \ f l‘. _‘,-'"f.'{.‘ ....... 23 ) d3 d2 d
R - Y y,ay 2
dy Sy 2 \»‘ ' '\OB\Q S &) ‘d?—4p+a+6y—0
@Re weem et P SYoex? TN\ 74
o % R Sl SN B S 2 | m 3 (O
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() Evaluate : (b) Examine whether or not, the differential
g =1 . ' equation (3x2y+2]dx—(x3 +y)dy=0 is
W(e*, ehx) exact.
_ Bx%y+2)dx-(x® +ydy=0 T
(g) Write down the UC set of the FRIICH! I =Y G 72T S 41 |

UC function x"e%*,

() Find the general solution of
x"e® UC TR UC igafechr foreq |

AR 4 Sferear
(h) Define an exact differentia] equation d?y . dy
- I 588 _on.n
01 R S R i oy | a2 ax Y



(4)

(d) Transform the equation

(e)

A25/258A

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

to a separable equation by appropriate
change of variables.

YR o [T IR
(x? -3y?)dx +2xydy =0

TP AP Ol RPN AR
T 41 |

Show that the functions e *, e3* an

e** are linearly independent.

oeT @ e ¥, &3 W e** FeRh!
aRTeE o |

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 TP TR

A X" S 9 S w0 SRied, T
n <951 $ANF WG S, AS HNFIRD 720
=7 |
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(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, 2-3i

Write the general solution.

F3$ MRAARME b 897 TR TWAAE (aRe

SR A AP FNFINON TAEE 25
4,4,4,4,2+3i,2-3i,2+3i, 2-3i

SNFICEA SR a4 |

Given that a particular integral of

dgy_sc_ig
dx? dx

+oy=1

is yzé and a particular integral of

d?y _dy . x 5
—=2_ 52 416y= =—+4+—. The
22 a’x+ Yy=x 1s Yy Tie n

find the particular integral of
d’y _-dy

—= -5—=+6y=2-12x
dx? dx
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(6)

o =R, (@ SR FAa

2
dUrEdyl, o 1%
ax? dx

Rom y=% HE  S[{FE AN
2
A7Y _59Y L 6y=x3
ax?  dx
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x 5
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Y s 6y-2-12x7
dx? dx

faom s Sfened |

() Show that every function f defined by ~.".__‘__,

fl)=2+ce -2 , where c is an arbitrary

constant, is a solution of the differential
equation

dy
+4 8x
d‘x Xy =

e @ flg=2+ceX @ WETE
SRCACIR To f, '8 ¢ 9ol R @ &2 =,

gf:+4xy 8x
[P ANFICOMN 961 L = |
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(7)

() The general solution of a second-order
homogeneous differential equation with
constant coefficients is

y=ce* +cyxe”

Construct the equation.

9B fEer oo RARFE STEWGE a9
ANFIR YR FALH 25

y=ce* +cyxe”

ANIC0! e Sforea |

= "b;
=y 54220

- Tore o R e vt Tes 90

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

5
on the interval 0 < x < o

5

O<x<— LEEIEI]
ryeqt d 5

5x2y2 - 2x3y° =10 x% +y=x%°

e FANFE GO TIARS FAIL 2 |
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(8)

(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 =4

FAFICH! NS @RANF AT T Sfepear | el
RGO ST T4 |

fc) Solve the Bernoulli equation :

oA AIIFITCET ST T

dy 6,4
x—=+y=-2x
7 Yy Yy

(d) Solve the initial value problem :
ARIES TS ST TG 91 :
2, Y
X“ +1)—=+4xy = x, 2) =
( )2 TRY=x yR)

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

2 d? dy

=Y _ax iay-o0
dx

Find a linearly independent solution by
reducing the order.

d2
x? y dy+4y 0 94Fd ANFINOH

Y= x 9Bl 4 37 | SRNSIORA T@ 35 FR
SCHT ARSI o T Sfened |

-4x
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(9)

(f) Solve the Cauchy-Euler equation :

B05-3TAR HRGFITCE! A 4T :

2
32 -d—g-4x% +2y=0
dx

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

Sfeeds s=e EmferE oo fa oefes IS
FRIFICHT Y FT :

d’ ey 4dy+3y=9x2 +4, y(0)=6, y'(0) =
ax?  dx

(h) Show that the function f defined by
flix) =@x? +2e3* +3)e”2% satisfies the
differential equation

dy

2x

+2y =6e” +4xe”

and also the condition f(0) =

—2x

oed @, flo = (2x2 +2e3* +3)e
SRERT [ TG SR N

dy +2y =6e* +4xe X3
dx

s 3 i e £(0) =5 798 B 7|
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4. Answer any two of the following questions : (c) Consider the following differential
10%x2=20 equation :

. 2
oo Al 2PCARR R Gl o Te <641 xzdg_gx%+gy=o
dx

fa) Show that the linear differential
(i) Show that x and x? are linearly

equation

d independent solutions of this

—y+P(x)y=Q(x) . .

dx equation on the interval 0 < x < eo,
has az mtegrabing faeion of the kv (i) Write the general solution of the
el PP and a one-parameter family of equation.
solution

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

ye_[P(x)dx =_[efp{x)d"Q(x)dx+C

o4 s @ RS wReE AT
%+P(X)y=0(x)3 woTe gl SaFe AP @RI :
' 297 5 A, o
bt el PN wrgfer wme g e e S m
NS AR B 43I Aoeqe ST
{27 () (SA @ 0 < X < 0o THETS x HE x2
SNFIMOR 751 CIRFEIE Fog T |

yeIP{x}d" = J'eIP(x)de{x) dx+C
(ii) SRR TR A4 By |

(b) Solve by transforming to homogeneous

equation : (@ y)=3, y'®=2 v [ Bm wq
SEATGF SRFIG T IR ST 347 ! e | o ST Ry e,
(x—2y+1]dx+(4x—3y—6)dy=0 S
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(12)

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

=2 4+= 2 -3x2 +4sinx-2cosx
dx*  dx?

T w25t “mferd MyRe STym Sfiea

4 2
d_‘_r;;+.ci_y =3x2 +4sin x -2cosx
dx?  dx?

(e} Solve by the method of variation of
parameters

2O SRS ARSCT Y F91

d’y . _
F Yy=cotx
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