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RJ-426

M.A./M.Sc. Ist Semester (REG/PVT./ATKT)
Examination- 2018
MATHEMATICS
Optional Select any one
Paper-v(ii)

Differential and Integral Equations-I

Time : 3 hours] [Maximum marks : 85/100

die : ot g I &1

Note : Attempt all the questions.

gUg—HA/Section-A
q@ﬁﬂ A&/ Objective Type Questions
A age w1 S S 9@ (3 3% 5QF))
Note: Objective type 5 questions of 3 marks each. 5x3=15
1L W& I H 99 S

Choose the correct answer.
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: ) d’y dv
Ify = e* is the solutionof —=+ P~ + Qv 1.

dx da
then:
(a 1-P+Q=0
(b) 1+P+Q =0
(¢ 1-P-Q=0

(d) None of these

(@ ¥ Pdx+Qdy + Rdz =0 TF THiHI 7
x,¥,z® % P,Q, R E, Feamn &:
() =8 x,y,z ¥ &gt s gigR
(@) = xy,z ¥ @A s@F5d T
(@) ﬂ'ffx,y,sz‘%m?ﬂa'c‘ﬁ‘ﬂﬂ'tﬂzh—m

(@) I F | it
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Anequation of the form

Pdx + Qdy + Rdz=0

Where P, Q, R are functions of x. . Z is called

(a) total differential equation in variables ¥ ¥z

(b) single differential equation in variables x.y. 7.

(c) Pfaffian differential equationin variables x.y.7

(d) Alloftheabove http://www.onlinebu.com
@) oSN

x =f(Lx, Xy, o X0 7 1,2.....n & 7=

frg W ER St @@ & T4 (0, 0, 0, )
=@ P 1 OF 9 ¢ a

(%) 5% TE1S T ¢,'(®), &' (V. oo 0, "(1)
5

(@ 1% W& t& ® (@ ¢,), &,(0. .o
¢, (D)ED

@ ¢'®O=f ¢, &), ..., o, (ONE1TA

i=1,2, ., 0

(@) sdw o TR ¥
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Consider a system of n equations x =f(tx .

..... X ) i=1,2, .,n. Thenaset (¢,.¢s,.......0 )
is asolution of this system if :

@ 0, &) §,'(t) exist foreach 1€ |
® (¢ 9,1, ¢,(1),.....9, ()€ Dforeachtin].
© ¢'O=f( ¢,1), &), ..., ¢ ()€ [ and

i=1,2, ... .
(d) Alloftheabove hold

(v) FHETor @(x) =F(x) + lfl((x. £) (&) & A

AT S 2

(%) AR P T ol 3 o mEE 3 =
7

(%) 20 d ww whew D Rl gy 2
w7
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The equation
¢px)=Fx)+ A IK(L E) @(E)d E is known as:

(a) Volerra'sintegral equation of first kind.
(b) Volterra's integral equation of second kind.
(¢) Fredholm integral equation of first kind.
(d) Fredholm integral equation of second kind.

R TR 1 THaRl $eE GHIE aHiET 2

() =1 [Kx &) 0(EM &
@) o= ;LfK(x, £) O(EM &

(®) $CI=F() + [K(E) G(ENE. Fiz 0
@ ¥ 39

Homogeneous Fredholm integral equation of sccond
@ =2 [Ke &) o(E) &

(5)
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®) 6= l_I:K(I- 5 BN

» e -
© GFFX +A K3 0Zs. o=

(d) None of these
HZ—qfSection-B

L STU9 9¥/Short Answer Type Questions

1

Ae: TG TR 3 5 97 (5 9% moE, FEIE T

e |

Ay A=

-

Note: Short answer type 5 Questions of 5 marks each with

Internal choice.
2. & SRR

:3 4rdy+(4r 3y = E

Solve :

dy
:?, 4x~—+(4x1 Yy=e"

RJ-426 (6)
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redl/or Apply Picard method to the initial value problem
qummﬂ gl it . %=x}'+l, y(0)=0
ly ) L
%: 3x + 2y, 111 5x + 3y and find the successive approximations.
4. Prom

] diflerential equations:
Solve the simultaneous -q 3 dus Sy b1

§=3I+2}" .d.}’__. Sy 4 3y vi-u'+4u+v=cost

dt dt

3. & A 5 > wRRa W gu ey |
= =
(y+z)dx+(z+x)dy +(x +y)dz=10 = = Wiite the system
o o
Solve: = = u"+3v' +4u + Sv = 6t
T & 2 o _
(y+z)dx+(z+x)dy +(x +y)dz=0 = = Vi-u+dn+y=cost
g g in the vector matr tuti
—— = = ! matrix form by substituting
ARE Jod T W=, U=, v=x, visx,
- Egl/or
dy
a=xy+1'ﬂ0)=0 “Wmmﬁmﬁﬁ%mﬂbl
R t'4+2t+5
T AGEES FEel B A F B m-[ﬁtJ*‘EI%ﬁ%'
Rt @1 s St .
RJ-426
RJ-426 (7) Tum Over (8) [See gth page
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Find a differential system for which the vector

P +2t+5

y{t)=|: ],tEI is a solution.

Sirt t
5. GUEe FHH R e DI
o) =1+[0(E)dE
Solve the integral equation

o(x) = 1 +j;¢(z,) dE

FHIdl/or

3% K(x, £) =13 O A=V 99F7 77 7
e 3= Fa AR

Find the resolvent Kemel of the Volterra integral equation
with Kernel K(x, £) = 1.

6. THHT TNFT P B BT

dxy=x + | &(&) dE
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Solve the integral cquation

P(x)=x +J’-¢{f;) dg

Hgdl/or
Ryefifed =% & T JIgT =6 i Sl
Kx,f)=x+sin§; a=-mT . b=n
Find the iterated Kemel for the following Kemel:
Kx,)=x+sin; a=-n ) ==
JquE—/Section-C
O sl A¥/Long Answer Type Questions
e & awl WER @ 5 0 (9 o7 g@), sTalE e

WO ngauuo sy diy

Wi 5x9 = 45
Note: Long answer type 5 Questions of 9 marks each with
Internal choice, 5x9 =45

7. & Fifm:

msx-djz- inx Y
d Tsinx 7 - 2y cos’ = 2 cos'x
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Salve:
1214_ sin x 111 =2y cos'x = 2 cos'x
COSXY ¥ dx
J4gl/or
w T
dx dy _ dz

x(y"-Z) -YZ +X) Z(x*+y)
-g‘j Solve:
g dx dy _ dz
< x(y' -Z) T (2 +XF)  zx+Yy)
o]
=
rE';'T
g 8. & I
< 2 - xy)dz = 0
= (y‘+yz)dx+{xz+zl’)dy+(y xy)dz

Solve:
(2 +y2)dx + (x 2+ 2)dy + (v - xy)dz =0
Jgdl/or
e D B FRPeS T T

%=f(x.y). y(x,) =¥, 3 FH @ FH G AT ¥
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% gy o fx, y) G & agr gid D, 2 3 gaft wi-il
%WW%WWWRWMM}UM:
% 28 TER A B |fr, y) < M e ferdferes
I£(x, y,) - o,y <K Iy, - y| o DA &1 57 731l
% fore aftgee e 21

Prove that the initial value problem

dy
I fx,y), yix)=y,

has at least one solution y(x) provided the {function [y,
y) is continuous and bounded for all vaiues of x. ina
domain D and there exists positive constants M and K

such that [f{x, y)| < M and satisfies the Lipschitz condition

>, y,) - fix,y))l sK ¥, — ¥, for all points in domain
D. http://www.onlinebu.com

FHECT B B x,' = ax, + b, x,' = ox, + dr, T
ﬁaﬁaﬂmma,bcdm%ﬁwﬁ‘aw
T 3 & w 0= ., (a =ReRiw) T ¥ 7
r FHIST 2 - r(a+d)+ad-bc=0% g o 2

Consider the system of equations x'=ax + bx,,

x, =cx, +dx, where a, b, c, dareconstants Sh
ow
th.us equahnnhasaselutmn of the form that

RJ-426 (12)
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o) = a. ¢, (o - constant)

where ris o root of the equation

http://www.onlinebu.com

With the aid of the resolvent Kernel. find the solution o

the integral equation

WO Ngauuo’ sy diy

- 142
P-r(atdy+ad-be=0 d)=1+2+ l+_12 £ )dE
A or o 15
37 dl/or

qﬁi SARIT A() & n > n 3T T 5 0 &2 el T
[T t 7 e 8| aa R AR B et 1y e
% fg

T TS H B I

=3 = _ o

¥ =AMy, x(t) = x,: (€0 i 2 O(x) = f(x) +1! e’ §(§)dg

T & AgE & sa% I ge el Afad 7 : z Solve the integral equation

Let A(t) be an n x n matrix that is continuous int on a %. % .

closed and bounded interval 1. Then prove that there 5 ?} O(x) =f(x) +2 f et Q(ENE

exists a solution to the IvP = - D

x'=A(tkx, x(t)=x,; (t,{, €Dy onland. in addition. this = = 11. a5 gyisa slie A & Hifom:

solution is unique.
10. fEes 3=% % gergar |, qurEd TiE T P(x) = sinx - _+“"f§x¢(§}d§

*1+x° Solve the linear integral equation
¢ = 1+2+[ o 0(E) -
¢(x) = sinx - i-'- -

P & ST DI | -’éxqi(i)dé
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HYdl/or
LGS e 2 e L

80) =1+ 2 [ sinx+8) 9(&)dE
Solve the integral equation

B0 =1+ A [ sinx+E) B(E)E
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