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B) Differential and Difference Equations (241105)

Time: Two Hours Max. Marks:60

lnstructions to Candidates :

1. Do not write anything on question paper except seat No.
2. Graph or diagram should be drawn with the biacf ink pen being used

for writing paper or black HB pencil.
3. students should note, no supplement will be provided.
4. All questions are compulsory.'
5. Figures to the right indicate full marks.

1. a) Attempt any six of the foltowing. 6

i) The Wronskian of functions y1 = e2* and y2 =e3" is

a) e2*

c) e5*

a) .e3*
c) Sin 3x

ii) which of the following is the sotution of differential equation

a) May b) Must.l May not di None

dx dy dz Pdx+Qdy+Rdz
-3---!-=-=P O R p2+-----
a) P2 +R2 b) p2 + e2
c) Q2 + R2 d) None of these

The solution of dx - dy - d' 
is ---.-------z0-x

a) y=c1 and x2 *y2 =cz b) y=c1 and x2 +22 =czc) y =c1and x *y =c2 d) None of these
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Vi)lftheequationPdx+Qdy+Rdz=0ishomogeneousequationthen
integrating faqtor of this equation is ------ if p = Px + Qy + Rz * 0 '

b) p2

d) None of these
p

vii) The order of difference equation Yx+4 - Yx = 2 is --.---:-'
b)2
d) None of these

a)p
c) 1

a)1
c)4

viii) The value of .l-a* is ---------- if Q(a)+0 and symbols have
Q(E)

their
usual meaning.

a)1
:' 0(a)

c) 0(a)a'
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i,lone of these

b)

d)
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rb) Attempt any six of the following.

,, ,xoefine : wronskian of functions y1(x),y2(x) and ye(x) .

\' ii) Define : Linear combination of solutions of second order linear

differential equation

. r-j*)-€tate Lipschitz's condition.

\ 

L.''

t ir) What is the sufficient condition of integrabitity of an Pfaffian

differential equation Pdx + QdY + Rdz = 0 ?

v)

vi)

vii)

vilr)

Show that (y2 +22 +r2)o* -2xy dy -2xzdz= 0 is integrable.

ls the equation xdx + ydy + zdz= 0 exact? why?

Solve ; y x+2 -7Y x+t + 12Y 
^ 

=' 
g .

Define : Linear difference equaticn'
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2. Attempt any six of the following'

-.dr:showthatsin2xandcos2xarelinearlyindependentsolutions.\ y'"'
$Y'finaWronskian 

of functions e2* and ex'sinx'

\ " .' ' 't""\ - r ries Lipschitzs condition on

\ c) Show that f (x'y) = xy2 does not satisl

striP lxls I and lYl< ""

dx dY -dzSotve, t-=-=n'
dx dY dz

solve .. 

-= -;= 0-.y -x

Show that equation (y + z) dx + dy + dz = 0 is integrable'

2Y).dz= 0 is

Show that equation (2x + yz) dx + (xz - 2z\ dy + (xy -

d)

e)

F
t

b
rl

F

I
["

0

s)
exact.

a,

Xru.*;-",,'::I,.. ^,?::::, 
*'nv* =0 at10 and irthese

rootsarerealsthenwritedowngeneral"oiitionofgivenequation.

i) Solve 
" 

Yx+2- 4Yx+l+ 3Y* = 0'

zy-.-- ^ 
?i, 

ril :xf; [t "iffi H,rx 1"' "":sffi[: 
f u n ctio n m av n ot sati sfv

, show that x'x2'x3 are linearly independent'

/ 
.'\ Using Wronskian

?/ dx dy _dz
p Sotve ' t*; = G;, - tanz'

l"/t l/' dx dy dz
d) sotve,?=;=[n 6-g

12

P.T.O

rig - 011 i 012



Tier-011/012

e) Show that yzdx -rady -y2dz= 0 is integrable and hence find its

solution.

\ ,rYSolve i' Yx+2- 3Yx+t +2Y* =1'

124. Attempt any three of the following.

a) Using method of variation of parameteis Solve i Y' = x - y'

. bL Prove that two solutions yr(x) and y2(x) of equation

\ u/'a6(x)y'+at(x)y'+a2(x)y=0, a2(x)+oVxe(a,b) are linearly
I 

independent if and only if their Wronskian is nonzero at some point

xo e (a,b).

It **"';$7=Yn=*'
d) Solve t (Zr' +b(y+2ru2+t)ox+dy+ 2zdz=o -

\ P solve I ux+2 - 5Ux+1 + 6ut = 5x '

5. Attempt any two of the following.

,.?\ so.rve,#n=#;r=#n
b) State and prove necessary condition for integrability of'the Pfaffian

differential equation Pdx + QdY + Rdz = 0'

c) With usual notations prove the following'

i) =l ^"*- 
x(x-lXx-2)-. -{x+n-1)a*-n.

(E-a)n - n!

ii) fr[rtt-i=r*O,bt,r.
**********
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