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1 (Sem~-3/FYUGP) MAT41 MJ
2025

MATHEMATICS
(Major)

Paper : MAT4300104MJ
(Ordinary Differential Equations)
Full Marks : 60
Time : 2% hours
The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.

1. Answer the following questions : 1x8=8

weTe il epiraiRe Bed 34

. {a) How many independent variables are
involved in an ordinary differential
equation ?
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(b) Consider the equation (9N I NPIACO!

(c)

(d)

Cﬁi’sl‘l)(x+2y+3)dx+(2x+4y—1)dy: 0.
Can this equation be reduced to a
homogeneous equation ?

3 STNFECH! 51 AT AT IPIeieeT 2P Fa

AE &2

Find the integrating factor of the linear
4 dy

differential equation x T +2x%y =1.

@R e AN ISed x4%+2x3y=1€
GepeT & Cfered |

Define Wronskian of the real functions
SNt Jreinta's x <ip.

a < x<b YIEETO qFF Telol
05 0 T S ¥ Wronskian ¥ #iges! o |

2
(e) Find the general solution of .d_g +y=0.
dx
2
AY , y=0 3 el T4 St
2
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(g)

(h
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State one difference between
complementary function and particular
integral related to solutions of
differential equations.
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Can method of undetermined co-

efficients be applied to find particular
2
integral of M.F Y= cotax ? Give
dx?

reasomns.
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Examine whether the functions x2

1 : :
and— are linearly independent or not.
x
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2.  Answer any six of the following questions :

2x6=12

5T Tzl 2RIERA i) Zab19 o6l T :

(@)

®

()

What is meant by implicit and explicit
solution of a differential equation ?

GBI SETE TR ST Al 2@EF S IS Al
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Find the most general function N(x, y)
such that the differential equation

(x3 + xyg)dx+ N(x,y)dy =0 is exact.

G5t =S TG T N(x, y) Tleredl Ao
(x3 +xy2)dx+N(x,y)dy =0 &
ATFRIH! AL T |

Find the integrating factor of

S GO Sered

(2x2 +y)dx+(x2y—x)dy =0.
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(d) Write the general form of an nth order
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Cauchy-Euler equation.

What transformation reduces it to a
linear differential equation with constant

co-efficients.

GBI 1 OF QST FIoo-2G6TF T [ ILIF FoATH!
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Show that sin 3x and cos 3x are linearly
independent solutions of the differential

-
equation —=-+9y =0.
dx?

2
orgedl @ —3}%+9y:0 SR AP
sin 3x BF cos 3x ! (A ©IE ToF TN
2|

Explain briefly how a Bernoulli equation
can be transformed to a linear equation.

@51 Tt TN (T Ot RS AT
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(9)

(h)

i)
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The general solution of a second order
homogeneous linear differential equation
with constant co-efficients is

y=Ce*+C, ¢2x . Construct the equation.

<51 ARIed &7 A0l I TN (3R o
FNIR TGRS TG LA gy = C e +Cye?™
HTLEACH 2157 1 |

Find the general solution :

AR AN Sfene 8

1

d3
@ Y0

Find the particular integral of :

RoiT e Sfered 8
d’y ,dy

29 289 L y=e?y
2 Tx y=e“ +2

() Define total differential of a function
Flx, y). 1+1=2

Find total differential of
F(x,y)= xy? +2x3y.
Flx, y) TR o SR sicest fwait |

F(x,y)=xy2+2x3y TR Ao SRFe
Tferet |

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

woTs Al SRS R 51519 o8l 11 8

(@ Show that x®+3xy® =1 is an implicit
solution of the differential equation
2xy%xy—+ x*+y?=0 on the interval

O<x<l.

@S @ 0 < x < 1 TRETS

2xy%xy—+x2 +y? =0 TTFE ANSIER
X3 +3xy? =1 <t SRS FMLH |
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(b)

(@)

Solve the initial value problem

ARTF TS FEHICH! AN
(y+2)dx+y(x+4y)dy=0, y(-3)=-1

Solve by reducing to homogeneous
equation.

IS AR Z FR T

(5x+2y+1)dx+(2x+y+1)dy=0.

Solve the Bernoulli equation

JiefeTt FFRECO! AL 1

dy
— 4+ x?
dx xy y

Given y=x+1 is a solution of the
differential equation :

2

sy dy
(x+1) -d?—S(x+1)—d;+3y=O

Find a linearly independent solution by
reducing the order.

B11F0 0052 8

(9)

(h)

d%y
(x+1) 3(x+1)—-—+3y 0

A Bfere |

Solve (3TN 1) ¢

dy

o —=+Y=f(x) where (3%)

2, 0<x<l1
fm:{o, x>1 - (0=

Solve the initial value problem :

SIS ATIS FFYICH! T =1 2
—Z-y=4xe*, y(0)=1,y'(0)=2.

Solve the Cauchy-Euler equation :

Fitb - TAIT AN O] TN T ¢
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(b) (i) Provethatif fand gare two different

4. Answer any two of the following questions :
solutions of 3

10x2=20
o7 Al PRI I 1B 1 %+P(x)y=Q(X)

(a) Consider the differential equation
then f-g is a solution of the

M(x, y)dx+N(x, y)dy =0 equation
Where M and N have continuous first - dy +P(x)y=0
partial derivatives at all points (x, y) in dx
it’s domain D.

) i
Prove that the equation is exact in D if ' i’f

oM ON
and only if 5.~ = 5., forall (x,y)eD

@48 @ %+P(x)y=@(x)W
SRPIIGR I f ONF g 4o AN T

m%+P(x)y=0 FARRFLADRE [~ g

B! SR AT @ A
<5t G 2 |

M(x, y)dx+N(x, y)dy=0
(i) Consider the differential equation

TS M1 NI TR Sficsa D 3 Ao )
- (4x+3y )dx+2xydy=0
R (x, y) © SRkfvzn S S=Raet A |
() Show that the equation is not

ol 31, NPT WY R I Wi Tz exact.

oM _ aN (x y) D
6y 6x Al
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() Find an integrating factor of
the form x", where n is a
positive integer.

(III) Multiply the given equation by

the integrating factor found in

(II) and solve the resulting
exact equation.

1+2+4=7

o SR FNPCICO! T
(4x+3y2)dx+ 2xydy =0

[ orded @ e TR |

(1) @Bl {EINE SIS RAJ n I AW
T 2 ST TR QD!
e

(1) (11) © 2N SRt @W'ﬁaﬁm
sjgel B o7& I TFEIC! AL
SN

12

(c) Solve by method of variation of
parameters

S5 OO ARG TG

d2y dy e—3x
4Y 6% 1oy=
dx? dx y="a—

(d) Find the general solution

FHieret e Sferedt
4 3 2
d }i_ fl_%+2i%=4sin2x+ex.
dx* dx®  dx

e) () Can the method of undetermined
co-efficients be applied to find
particular integral of all types of
linear non-homogeneous differential
equations with constant cO-
efficients ? Explain. 2
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(i) The particular integral assumed by

B11F0 0052

the method of undetermined co-
efficients for the differential

. dly dy 4
equation PR 23—3y =2e"*

is yp = Ae**

where as by the same method the
particular integral assumed for the

d’y _,dy 3x
ion —5 -2—=-3y =2e
equation a2 “dx y

is y, = Axe®*

Explain the validity of the
assumptions. 8

2
i;y__ @—31]:264)(
dx? dx

14

R APe A <R TR R St

@R yp =A™
TITRITS G2, EO
%_g%—;y:ze?'"
AR AR 4R R ReT St (=
yp=AxeSJC
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