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
&oTe fAa 2peared Ted 1 :

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

oS A SEFA ARIFINOR T4 o

2 2
ds ddsz

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

TAq WRFAH! (AT & AR Towy 30
d%x (d%x)\(d?
dt:+(dtf](dt:)+x=t
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(2)

(c) Define integral curves of a first-order
differential equation.

B AWAGH I TRE WS Ip
(integral curve)d & fiay |

(d) Write the general form of a Bernoyli
differential equation.

B! 1R SR ARFIR TR 9T o |

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

iy.+3_y=6x2
de x
@Re e e %+i¥=6x2a
x
SR 3R fetea |
() Evaluate :
' fadfg 341 ; :
W(e*, e

(9) Write down the UC set of the
. UC function x"e®*

x"e® UC TR UC wieafoesy forat |

(h) Define an exact differential equation.
901 Y S R sneaa |

j
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(3)

2. Answer any six of the following questions :
2%x6=12

wore dl SIS R @ woE Ted 3411 ¢

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

a solution of the differential equation
d° g 4 & g + % L 6y=0
- dx dx
Determine all such values of m.
&7 m I R T I f() =e™ FETCO!
d’y_,d% , dy, +6y=0
dx® dx2 .

Wﬂi’mﬁﬁaﬁwmﬂlmamﬁ
Speell T 97 40 | |

() Examine whether or not, the differential
~ equation (3x2y+2)d§: (x° +Ydy=0 is
. exact. | i
! (3x'~fy'+2)cix-(x3. +ydy=0 .. TF
FRFIC INY W 7 T AW AN
‘() Find the general solution of

( Turm QOver)



(4)

(d) Transform the equation
. (x? ~3y?)dx + 2xydy =0

to a separable equation by appropriate
change of variables.

T S AR IR

0?3y dv+ 2xydy =0 :

W R < e et
FEMER 391 | el o

)  Show that the functions e~*, 3% and

gix are linearly independent.

R A e, o WR et oy ¢

-~ For thé differential eqﬁation '

@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. ,
(4x +3y?) dx +2xydy = 0. STFR IR
IR X" me@w%ﬁw,w
n B! T TG A, JCS TR qae

g | . | b :

e BT (CMuedl'



9)

,“ bﬁgﬁ&w ]

(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+31 2- 31

Write the general solutlon.
79 THRAR <B1 8o T TIfeE @RS

‘Ww«wwmmﬁ

4, 45:4; 4 2+31,2 31,2+31 2-3i

| ﬂw@nm«qﬂmmﬂﬁm

g:lar mtegral of

Tenel . m\

ven |




(6)

o =R @ e S
2
9Y 59, 6y-13
dx? dx

ﬁmWw%WW%‘r

d’y _dy
__5_+6 x3 Rom
. H6y= e
5

' y=%+£ mw*ﬁﬂwe

2
Q-5@+6y =2-12x 3
dx?  dx

A V'-.:_“-_-WWW@QI
B0

Show that every functlon £ defined by
fl)=2+ce2 , Where cis an arbxtraxy

constant is a solutlon of the d1fferent1a1
equatxon '

m R = RicE .
i xy

MA@ fi=2e00
RN 2 f, 3 c bl R e <5 =,
2 _

= +4 =8x
den LA,

Wﬁwmﬁmﬁw«am'
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(7 )

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

y= Clex +C2xe"

Construct the equation;

g ey ee RORFR I e
ﬁ««mmmmi’a '
y= Cle +02xe

ﬁﬂ%ﬁﬂrf@i%ﬁem

3 Answer any four of t.he followmg questmns
5x4=20

wﬁmmﬁmmﬁ%ﬁmw

(a) Show that 5x y ~2x3 y -1 is an
s 1mphc1t solutton of the dlfferentlal

equatlon
i £ L q, dy

: e : :
- L T i .
; 3 $ 3
. = ‘{v " ] h o5 Y

+ygx§y







(9)

() Solve the Cauchy-Euler equation :
- 2B SR T 0+

2
3x2 %x—g—f}x% +2y=0

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

coefﬁc1ents

{

oy WWWWWW
AT TN 391 :

a2y el o 2L ety oyes

> 4dx+3y-_9x +4, y(O)-é, yo=8

(h) Show that the funct.ton f defined by
fla =@x? +2e3" +3)e -2x satisfies the

: dlfferenual equatmn

--63 +4xe

- orged f(x) -‘-(2x 1203 e 2

; "’ 4 ‘.4_ x_;’ '*mq“ ;f




(10)

two of the following questions :

4. Answer any
10x2=20
w7 f7a1 A R e o et 71 :
(@ Show that the linear differentia]
: equation
dy
9, Py =QW
2+ Py

has an integrating factor of the form
el PP and a one-parameter family of

solution
[P(x)dx _J' IP(x)de(x)dx+C

e & t#ﬂzs o AT
- Zipay=0wT

iy o PRI g S T T T
WS ANIIIOR Bl GFF W e

AR 2T o
. i ot
e °c¢ .fI : ‘f’ (x)de(x)d.Jﬁ_C
L+ "REJ= Y P TR

sformin gito ,‘h‘omogeneous



(11)

(c) Consider the following differential
equation :

2
x? -C—l—y—2x-@—’ +2y=0
dx?  dx

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

(i) Write the general solution of the
equation.

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

oS il SRFE ARPIICH! TR

2
x? g—y—2xgy +2y=0
dx?  dx

(i) el @ 0 < x <o TIEO x HE x2
FRFIHR 1 (IRFSNR FOF T |
(i) TN FRT ST fors |

(@) y)=3, y@H=2 v T " ¥
SIS BfReT | Y ST 6 @3,

RUAUK SN
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(12 )

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

d4y . d2

Y_a,2 ;
ot 2 =3x° +4sinx-2cogy

s ST2e ARSI YR TN Tfereqy

4 2
d y+d Y _3x2 +4sinx-2cosx
dx*  dx?

(e) Solve by the method of variation of
parameters |

9T5oTR OOT ARSI IFAY F41
2
5;2!4+y_=cotx

* % %

PPN PN B o e “AT
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