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BACHELOR’S DEGREE PROGRAMME
(BDP)

Térm-End Examination

[;) 1 re= December, 2015

ELECTIVE COURSE : MATHEMATICS
MTE-08 : DIFFERENTIAL EQUATIONS

Time : 2 hours _ ‘Meximum Marks : 50
(Weightage : 70%)

~Note: Question no. 1 is compulsory. Attempt any four
questions from the remaining questions no. 2 to 7.

Use of calculators is not allowed.

1. State whether the following statements are True
- or False. Justify your answer with the help of a
short proof or a counter-example. 5x2=10

(a) The initial value problem
2

dy a
= = 3y3, y(0)=0,
y°2, y(0)

may not have a unique solution in
R(|x|<1,|y]|<D.
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(b)

(c)

(d)

(e)
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The integrating factor of the differential

equation

(y +—:1§y3v— %xz)dx +(1+y2)x dy =0,

is 1
X2

The solution of differential equation

(D2+4D+4)y=0 satisfying x =0, y=1
and y' =—1is (1+ x)e%

The partial differential equation formed
from the following relation

2z =(x+a’+(y+a’+b,
is(q—-p+x-y)=0
The differential equation

52 62 2
1- )-———2y z 0z
ox> 0x oy

+(1—y2)—3+

2x§z— +3y?E =0,
ox

oy

is elliptic for all (x, y) outside the circle

x2+y2=1.



2. Solve the following differential equations :

(a)
(b)

(c)

3. (a)

(b)
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~y9)dx +2xydy =0 3
x2y” — 2xy’ + 2y = x2 +sin (5 In x) 4
2 2 2
2x2 0 z--5xy oz +2y2—(?—z+
ox2 ox Oy oy>
2(x@+ GZJ 0 3
ox " Oy

The differential equation of damped
vibrating system under the action of an

external periodic force is

%;2—+2r%%+n2x a cos pt.

Show that if n > r > 0, the complementary
function represents vibrations which are
ultimately damped out. Further, prove
that the particular integral is of the form

b cos (pt — a), where

b2 = a2/[(n? - p%)? + 4r2p? 1. 4

Outline briefly the fundamental idea of
Jacobi’s method of solving non-linear partial
differential equation f(x, y, z, p, @) = 0. Give
its advantage over Charpit’'s method of

solving the same equation. 2
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(c)

4, (a)

(b)

(c)

5. (a)

(b)
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Solve :

(D? + DD’ -6D?) z =y cos x

Find the general solution and the singular
solution, if it exists, of the differential

equation

2 dy
—xp+y=0, p=2¥.
p pt+y p 1

Solve the following differential equation by

changing the independent variable

y”+cotxy’+4cosec2xy=0‘

Solve :

z-yp+x-2z)q=y—-x

Solve :

6y? dx — x (2°+ y) dy = 0

Solve, by using the method of variation
of parameters, the following differential
equation :

1
1+e”

(D%2-3D+2)y=

% .



(c)

6. (a)

(b)
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Find the homogeneous linear differential
equation with constant coefficients that has

the following function as a solution

x2 e X 4 46* 2

Using the trénsformation =X, y2 =Y,

reduce the parﬁal différential equation
222 + %) - pl — x%y2 = 0

to é form P, X)=g(Q,Y) where

@

0z
P_-&’ Q_ay

{

Obtain the complete integral of the resulting
differential equation. 4

A certain population is known to be growing

at a rate given by the logistic equation

% = x (a — bx),

~ aand b are positive constants. Show that the

maximum rate of growth occurs when the

population is equal to half the equilibrium

size, that is, when the population is (%) .
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(¢) Check for compatibility the qulowing partial
differential equations :
xp-yq=0
z (Xp + yq) = 2xy

7. (a) - Find the complete integral of
P’ +qdy=qz

2 2
(b) Solve the Laplace equation -6—121 + o7 0,

in a rectangle, with

u(0,y)=0, u(a,y)=0

u(x, b) =sin n x, u(x,0)=0.
a
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5x2=10

2

dy 2

— = 3y3, y(0)=0 1
dx yo, y(0)

R(|x|<1,]|y|<D
¥ o Hfgea & A& ol & wha |
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(@) 3rahd dHiR

(m

(=)
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(y+%y3— —;—xzjdx+(1+y2)xdy=0

wmwx%%l

x=0,y=13ﬁly’=—13ﬁﬁ'§5€?ﬂe{aﬁ
HIHA GHIH (D2 +4D + 4) y = 0 HT &
A+x) e B

frafafea gy

2z=(x+a)2+(y+a)2+b
ﬁmaﬁmmmﬁw

(q—p+x—y)=0%‘|

ITHA TR
2 2 2
(l—xz)a ;—2xy 07z +(1_y2)6_z+
ox ox Oy ay?
2x%+3y~a~—z-=0,
ox oy

Qﬁx2+y2=1%m€(8‘rﬁ(x,y) %ﬁ*ﬂl
Erefgeiia 2 |



‘2. Ffifge sawa gl # gt IR ;

() 2-y2)dx+2xydy=0 3
(@) x%y” - 2xy’ + 2y =x2 +sin (5In x) 4
2 2 2
(M) 2x2 0% _5yy 02 L2072
2 Ox Oy 2
Z(X—qz-+y@]=0 3
oy

3. (%)mmﬁw%m@mﬁamm
T 1 el HHIHLT
£+2r((i;:+n2x=acospt
2| ey % 3t n > r > 0, a9 A
FHIHUT 1 [ HoH 3w B Efm
HaT & N Matr rafed 8 Sd | g o
g #Hfe & Rt auea
bcos(pt—a)a?mw%,ﬁﬁk 4

b2 = a2/[(n2 — p?)2 + 4r2p?] .

(@)mmmm :
fx, y, z, p, q)-oﬁww%mﬁaﬁaﬁ
fafer i qerga Ao wfara J e |
i wt w@ifde fafr @ @ fer 9+
T Sl fafy @ g F F A TRy |1 2
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(D2 + DD’ — 6D'2) Z =Yy COS X.
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(Z_Y)p+(X—Z)q=y_x
5. (%) g hifde .
6y” dx —x (2x*+ y) dy = 0

(@) woa few fafa g fefafad sewa

i T
(D2 —3D+2)y = —
1+e %
&1 g I hifve |
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FECHR | 2
6. (F) TI= 2 =X, y? =Y H T Hh, ARH
dhed GHIEHT

' N 9 ,. N :
g% + 7% - plg® — %y = 0

H AP, X) = gQ,Y) % & § guria i
oz
-
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() faffga onifdep rawa il 6 gamdn
6 Sira Hf - 2
xp-yq=0

z (Xp + yq) = 2xy

7. (%) P?+qd)y=qz 1 T TERRA Fd HIT | 4

%u  8%u
(@) e gHie =z ay__o F1 BA TH
A, &l
uw0,y)=0, u(a,y)=0

u(x, b) =sin r x, u(x,0)=0
a

# g hifse | ' 6
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