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N ATHEMATICS
\\.'_' R e S :
~En BES (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

oo Wl e%iEiRT Oes T4 .

(a) How many independent variables are
involved in an ordinary differential
equation ?
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HSWer any six of the following questions :

2x6=12

(@)

(b)

(c)

What i : :
lat_ 1S meant by implicit and explicit
solution of a differentia] equation ?

! SR T S4B 4 w175 S =13 1
ﬁw]ﬂswifﬂ‘mmﬁsm ?

Find the most general fun

ctio
such that the differenti e e

; al equatj
2
(x + xy )dx-l—N(x,y)dy:O is exa

<1 OIS A T N, y) Sferedt Ars

(xs +xy2)dx+N(x,y)dy =0 ST
SNEICH! T2e 57 |

Find the integrating factor of

o] Wefp ‘@%@gﬁ

(2x2 +y)dx+(x2y—x)dy=0.

B11F0 0052

(d) Write the general form of an nth order

Cauchy-Euler equation.
What transformation reduces it to a
linear differential equation with constant

co-efficients.

<o R Iox ot AT SIS L b IS LS ()
IGEAR

& weiie@ 3T @bl g el [FS el
T ReICE 2 B 2

Show that sin 3x and cos 3x are linearly
independent solutions of the differential

2

¢l Gl
equation —%-+9y =0.
dx? .

2 .
mqedl @ ——Z Y 49y =0 T FTIDHR
5
sin 3x < cos Sx?fmﬁfﬁ?is@l@mﬂm&m
24|
Explain briefly how a Bernoulli equation

can be transformed to a linear equation.
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Define total differential of a function

(g) Ills . EIleIal SO t'

homo i
W gel;eous linear differential equation
onstant co-efficients is

= x
Y=Cie* +C,e?*. Construct the equation.
F{x%:4)= xy* +2x°y.
TR AT Ao 27 k Flx, y) TWOR 2 T igel |
D! A5 Y=Ge'+Ce™
Al F(x,y)= xy> L 9%5 FEAOE A4S TEF
(h) Find the general solution - :\f TR 1 Bferedt |
. Qb\',- g ..i :\\
TR ST Sferay ¢ Q«?_?.//pb \8) Answer any four of the following questions :
(F__ad*® 8 5x4=20
3 {2\ Dae e b
gx% + % \,\»@K ~| s=E S & ol SRR frieal D19 T 1 8
el R Sl (@) Show that x> +3xy? =1 is an implicit
Find the particular integral of - solution of the differential equation
: d |
T+ Sfereq) g QXUE%*“ x* +y2 =0 on the interval
0<x<l.
d2
&;in =2 ‘g'- +y = e2x
x +2 e (@ 0 < x < 1 TS
2x Y 2.2 =
Yo +y? =0 TIFE ANFICOE
3 o
B11F0 0052 . X+ Bxy? =1 ol RS T 2 |
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F(x, Y)-
Find total differential of




(b)

(c)

(d)

(e)

Solve the initial valye problem
RIS TG 05t s7jeqir 4
(Y +2)dx+y(x + ay)ay o, y(-8)=-1

Solve by reducing to homogeneous
€quation.

W@ﬁﬂﬁw%maﬁwmw
(5x+2y+1)dx+(2x+y+l)dy= 0.
Solve the Bernoylj; equation

T et ST 1t

dgato

_

+—1y=+2,3
dxxyxy‘

Given Y'= x 1N

S a solution of the
differentia] €quati

on :
(x+1)2——%—3(x+1)dy
dx

Find a linearly independent solution by
reducing the order,

B11FO0 0052 8

dy =0
d? —~~+3y =
+1)2——'ig_3(x+1)dx i

O i = |
et AP g = x+1 :
Wﬂmmwmﬁwmmm

(f) Solve (ST <) €

dy

+y = f(x) where (39)
dx

PauD<pdxd

f(x)z{o, a2zl s GUII=0.

Solve the iﬁitial value problem :

RS TG TP TR 1 ¢

dgy 2.
——-—2-_

dx
golve the Cauchy-Euler equation :

< - 2B I TR 1

y=4xe*, y(0)=1,y'(0)

(h)

2 dy 2,
x2-——d y+xgx-—4y—0

de
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4. Answer any two of the following questions -
10x2=20

TS 0311 SRS etz 75/ 56T 3 ¢
(@) Consider the differentia] equation
M(x, y)dx+ N(x, y)dy =0

Where M and N have continuous first

partial derivatives at a]] points (x, y) in
it’s domain D,

Prove that the €quation is exact in D if

._;‘;Dig
_OM oN i
and only if oy & 5; for all (x, y) €D = ~ N
= ThGY
é i
DY SR SFE R G R 5 e
\’fy&“\ | _:.ff\‘
M(x, y)dx+ N (x, y)dy = 0 N =
IS Mo N YCRI0! o ifirarg D3 Aoy

7 (x, Y) @ i Wi e 2

CEEC R —" IR 2 3 i e

oM oN
‘ég-—a-v (x,y)eD 7|
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Prove that if fand g are two different

(b) (i) 3

solutions of
_‘fi_y__]_P(x)y T Q(x)
dx

then f—g is a solution of the

equation

f‘,l}iJ,P(x)y =0
dx

@qed @ %+P(X)H=Q(x)w
D T f A g PO T A
m%+P(x)y:O ﬁﬁﬁ‘@lﬁf*g

<51 AN = |
(ii) Consider the differential equation
i
(4x+ 3y2)dx+ 2xydy=0

() Show that the equation is not

exact.

Contd.
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(I} 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
€xact equation.

1+2+4=7

O e AT A |

| (4x+3y2)dx+ 2xydy = 0

() CTYSal @ TReID Tl 2| (&
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(c) Solve by method of variation of

parameters
oI5 OIS O AL
-3x
2 e
ay ’&2’+6%"C—+9y= =
dx

(d) Find the general solution

SEel A SEredl

i
a
s}

2
3d__.__3y +2_———d Y_4sin2x+e”.
et W e

|

Can the method of undetermined

(e) (1)

; co-efficients be applied to find
- ‘ particular integral of all types of

linear non-homogeneous differential
equations with constant co-

efficients ? Explain. )
sl w Amre Al B IRCALRCS
sz Tzl e fnmifes aRe o
R Reia SREe Sieedl e (92
=
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(i) The particular integral assumed by

e AR R T e

—5A64x
the method of undetermined co- ; @R Yp =
efficients for the differential |
2 RIS R T
equation i—g - 2% —~3y =2e**
dgy —Qé.y_—sy =283x
a?  dx
is y, = Ae™
e A 4R TR RO ST (R
where as by the same method the T R 3x
particular integral assumed for the /‘%}\/ A Ynis o
A
2 /é e 27} 4 |
equation %—2@—314:293" ";?( [ ] @“&‘iﬂﬁm@m@@
g t e \Z\Dste_10 /5

is y, = Axe®*

Explain the validity of the
assumptions. 8
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