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The figures in the margin indicate full marks

for the questions

\ 1. Answer the following questions : 1x8=8
wore i oA Tad 41

(a)

(b)

A25/258A

Write the order of the following
differential equation :

wore fim oR@e HAFAC0H F@l oy

- 2 2
ds \f ds?

State whether the following equation is
linear or nonlinear :

wAq FANFANO! (ARF & wafes TrEy 341

6 4 3
d x+(d f](d ,f +x=t
dt® | dt dt
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(2) |

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

aBl 4U9-(IAA  GRFA HAPATE F4% A&
(integral curve)d 3¢@ fua |

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

BT 1N SGFe FRFAR ARG TACo! 41 |

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

X
e waed v Y 43U _gx23
dc x
SPeT BT S |
(/) Evaluate :
fAdfy <41 -
W(e”*, e ™)

(g9 Write down the UC set of the
UC function x"e% .

x"e™ UC F9«R UC A2fScor for |

(h) Define an exact differential equation.

<401 31 el SHRFIR SgeA 7 |




(3)

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

oo a1 2aEd R @I wnr Taq 341

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

a solution of the differential equation
3 2
070 429,99 6y=0
dx®  dx? dx
Determine all such values of m.
#3F m 3 fIGAR T AR f(x) = €™ FoICH!
3 2
ig-4zxg+dy+6y=o
TIPS FANFIICOR GO S 2 | m I (SCAPAl
STcal T AT 541

(b) Examine whether or not, the differential
| equation 3x2y+2)dx—(x® +ydy=0 is
exact. .

Bx2y+2)dx—(x> +ydy=0 I
HRRTCHT TN W (A T AW 4L

(c) Find the general solution of
YR Y Sfered
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(4)

(d) Transform the equation

(e)

A25/258A

(x2 -3y?)dx +2xydy =0

to a separable equation by appropriate
change of variables.

qEe 5o “fRad P
(x2 -3y?)dx +2xydy =0

e HAFIOR GO PP AL
OB 341 |

Show that the functions e *, e3* and

e?* are linearly independent.

ea @ e X, e U e** TR
aRFeE Fo7 |

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.

(@x +3y2)dx + 2xydy = 0 TP FAITOR

R x" PRI 9ol '\ﬂ?fr-r# 89 Tfered, IO
n @Bl SIS TG SN, ACS AP I
A
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(S)

(g9 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,2-3i

Write the general solution.

#373 M2RME b1 8oF TR Tfege (ART
SR FANFIIT FZHF FNFIBE FATH A

4,4,4,4,2+3i,2-3i,2+3i,2-31

FRNFICOR YR ST fora |

(h) Given that a particular integral of

2
e y—sdy+6y=1
dx? ax

is y=% and a particular integral of

2
.d—:'i— g*l!+6_y=x is y=£+i. Then
e 6 36

| find the particular integral of

2
Y _5% 6y=2-12x
dx? dx
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g +6y=2-12x 9
dx
Ror s Sfvear 1

(i) Show that every function f defined by
f(x)=2 +ce’2__"2, where c is an arbitrary
constant, is a solution of the differential
equation | |

dy ,

- = +4xy=8x

2 Y =8
YR @  f()=2+ce2X @ KO
FIAIN T [, TS ¢ 51 R @0 539 T,

dy '
——+4xy =8x
dx Xy

SIFH FANFATER BT TN = |
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(7))

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

g X X
y=ce”* +cyxe

Construct the equation.

b1 fRgrey Fa SRR SWfas  SREA
SRR SR S 2

y=ce* +coxe”

FNFIECH! S Tferear |

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

were 7 2es R @re vk Ted 91

(@ Show that 5x2%y?-2x%y*=1 is an
implicit solution of the differential

equation

dy 3,3
X—Z+Yy=x

; y Yy

; S

on the interval 0 < x < 5

vy sdl d 0<x<-2— ACAlG

—r

5x?y? —2x3y? =1Wm x% +y=x3y’
‘ Gl FRAFIT (51 SEARS S 2 |
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(b)

(c)

(d)

(e}

(8)

Determine the constant A such that

the equation
(x? +3xy)dx +(Ax? +4y)dy =0

is exact. Then solve the exact equation,
1+415

(x2 +3xy)dx +(Ax? +4y)dy =0  OT3A
SReat e @EANT AT I bferedr | e
FARNFICHT AT F97

Solve the Bernoulli equation :

R AN A 91 :
dy 6,4
X—=+y=-2x
Y Y

Solve the initial value problem :

HARF THYS ANICH! A F9
(x2 +1]-Z%+4xy=x, y@y=1

Given that y=x is a solution of

2
2dy dy
-4x—=+4y =0
a2 ax Y

Find a linearly independent solution by
reducing the order.

2d d’y dy
-4x—=4+4
— .ty =0 ST RYFAIBH

Y= x <6 S 7 | SRR Tl 251 0



(9)

() Solve the Cauchy-Euler equation :
fS - N30T 1191 304

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

SR 2o ol e i AT TS
SRIFICO! TN 4

d’y _,dy 2 —
%2 —4dx+3y=9x +4, y0)=6, y'(0)=8

(h) Show that the function f defined by
fl9 =2x?% +2e3* +3)e™?* satisfies the

differential equation

&y +2y =6e* +4xe2*
dx

and also the condition f(0) =5.

(RS A,  fl) =2x>* +2e3* +3)e X
SRERE [ FEANCON S AP

9y, 2y =6e* +4xe 2* 3
dx

Pra @ W% F9CS f(0) = 5 768 B 33 |
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( 10 )

4. Answer any fwo of the following questions :
10x2=20

wmmmaﬁmwww;

(a) Show that the linear differential

equation

Y, pyy=0QW

dx

has an integratin
ejPlxld\‘ and a one-parameter family of

g factor of the form

solution
yeJ P(x)dx =j’eIP(x’dXQ(x)dx+C

mmaﬁ@waﬁmq
%+P(X)y=o(x)a

a1 el P X s e A e
AMS ANSITOR 0l GFF "

Ao & CE|
*fRETe 2

[P(x)dx _ P
ve = [el PP ax +C

(b) Solve by tran ,
sforming to h
equation : 2 omogeneous

T FoMST IR L 390
(x-2y+1)dx+(4x_3y—6)dy=0

A25/258A
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(11 )

(c) Consider the following differential
equation :

2dy
dx2

—2xgg+2y =)
dx

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

(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

() T3ST @ 0 < X < oo TS x AF x°
HRPIIBR 1 CARFSI 79 S |

(i) SRR AL S s

@ y)=3, yp=2 v W Fm ¥
Wmtﬁmuﬁwmmm

[T A1
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(d) Find the gen

A25—8000/258A

(12 )
eral solution using method

4 2
d y+d Y _3x2 +4sinx-2cosx
axt  dx®

et 2ol S AT T Tferea

4 2
d-y_+fi__.-'i —3x2 +4sinx—2cosx
dx*  dx?
Solve by the method of variation of

parameters

oT5EE SRS A& S I
2
-j-x—g—+y=cotx

* X ¥
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