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BACHELOR’S DEGREE PROGRAMME

Term-End Examination
June, 2013

ELECTIVE COURSE : MATHEMATICS
MTE-08 : DIFFERENTIAL EQUATIONS

Time : 2 hours Maxinum Marks : 50
(Weightage 70%)

Note : Q. No. 1 is compulsory. Attempt any four questions
out of the remaining questions No.s 2-7. Calculators

are not allowed.

1.  State whether the following statements are
true or false. Justify your answer either, with the
help of a short proof, or by a counter example 5x2=10

(a) The differential equation of the family F of
curves, so that the slope of the tangent at
any point of any curve of the family F is
equal to the square of the abscissa of the

point is

dy_ 2
dx
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(b)  The differential equation

AN
[1 + 2e/!/J ¥ ze"’[l - fjd—y —
y Jdx

cannot be transformed to a differential

equation with variables separable.

(c)  The integral curves of

adx _ bdy cdz

(b— ¢)yz " (c—a)zx  (a— by

are the intersections of the conicoids
ax2+ b}/2 tcz?=c 1
aZa? + b2y2 +c22= Cy,

(cy, ¢y : parameters).

(d)  The complementary function for the
differential equation given in symbolic form

as (DD'+D-DI=1)z=xy is

e Uf(x) + e%g(y).

(e)  The partial differential equation
)"z )7z 0%z z
Yo A 2y 97 Lz
T dxdy oyt ox

is elliptic if ry<1.

MTE-08 2



{7 .
2. (a) Solve: x;ﬁ; =2y + x%", y(1) = 0, 3

(b)  Find the orthogonal trajectories of the family 3
of ellipses
x?+2y>=C (C : parameter).

(c) Find the integral surface of the partial 4
differential equation

(= y)y2p + (v~ 2)x%q = (12 + y2)z

through the curve xz=a2 y=0.

3. (a) Solve, for x>-2, ' 3

(x + 2)25{/ ~ (x+ Z)il+y:3x+4
X ax

(b)  Solve the following differential equation 3
ydx —xdy + (1+x?)dx +x2 sin y dy=0.
(c) A certain population is growing at a rate 4

given by the equation.

dx
dt

= x(a— bx),a,bare positive constants,

Show that the maximum, rate of growth
occurs when the population is equal to half

the equilibrium size, i.e., when the
" a
population is b
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Solve the following differential equation,
using method of change of dependent

variable :

2
x—d y _ 2£y~ + (1 + —2—ny = x2e.
dx? dx 2

Using the method of separation of variables
solve :

—t

u..=¢e CcOsXx

xt

du(0,t)

When u(x, 0)=0, o =0
Solve :
\/— - \/E[— +3x=0

2z 9%z o
Solve:é;’z“aj—f—l—y.

Write the ordinary differential equation

ydx + (xy +x—3y)dy=0 in the linear form,

and hence find its solution.

Use the method of variation of parameters

to solve the equation.

(D2—2D)y=e" sin x.



6. (a) Write down Charpit's equation for 3

x(1+q)p=(y+z)q and obtain a solution

corresponding to the pair that involves only

q and x.
b Solve : y+px —x4p?=0. 3
YTPp P
(c) Solve: 4

z + -6 Z = 1/ COS X
ox?  oxdy ay? YRS,

9%u 2 9°u
a —

7. a) Solve th e equati —5 = 7
(a) e wave equation W) 352
under the following conditions :
u=0 when x=0 and x=m
Ju
>t =0 when t=0 and u(x, 0)=xvyx
satisfying O<x<r.
(b) Solve the equation (D?—1)y=x? cos x. 3
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adx _bdy cdz
! (b-c)yz (c—a)zx (a— b)ay

F GHIEA ok, INehasil
ax?+by? + cz?=¢y,
a2yl b2y2 +c2z2= Co,
STl ¢, ¢, I 8, o Hfawsg 8 2 |
(DD'+D-Dt—1)z=xy & YdlwHE &9 4
feu W sAawd GATHIV &1 YIH FAA
e TYftx) +e'g(y) B

0z 9%z Pz | Iz

y—s + 2 + x + — =0
Y v dxdy i /2 dx

HEERIR RIS Wfax}/ <.

B TS 1ﬂ— 2y + x%e%, y(1) = 0.
T F@ 12 +2y2=C (C TF g ) #1
IRV Gegl Jd eI |

AMTE Srerhed FHih

(C=y)y?p+ (- x)%q= (2 +y?)z
HHThel Y& HIeH FHI S Tk xz=a2, y=0
Y Bl ST B




3. (a) x>-2% fau e I : . 3

2
2%—(x+2)%+y=3x+ 4.

(b) frefefad sTasa THIHO &1 59 W< Hife ;3
ydx — xdy + (1 +x?)dx +x? sin y dy=0
() TE sEen ¥ gfy & W@ R o e 4

(x + 2)

d o .
E’:— = x(a - bx), W&l a 3R b e T F,

0 wE ¥ feamwe fF afyswan 9fg @@
Bt ¥ T IAEE He TIEH F Y ok TR

Gk au’ra,aaam(fg)ﬁ%l

4. (a) XA SFH! ofkada-fafy g Frafafed sewd 4
IR H A HIT :
dy . dy 2 2
x;Z——Z—d;+(1+;i—)xy=x e’
(b) =R-gerER faft BN u=e~tcosx FEA 3
IS el

ou(0,t)
ot

(c) A HINT: 3
Jp =g +3x=0.

=0

u(x, 0)=0,
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6. (a)
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9%z 92

& FHIToTT - - =5 =x-y,

Jy

YR 37ehe] THIHL0]

ydx+ (xy+x=3y)dy=0 &1 fgs ®wy &
fefe ¢ fee sqe gat wrat wifsw

s ferrer fafy | Frmfafad seere gt
Eal Bl Bfrfaq :
(D2~ 2D)y=e" sin .

HHH 0T

x(I+q)p=(y+2)q
@mwwmﬁmmq #R x
1 wftafad w3 91 979 F G gy
hIfe |

B HIT y+px—xip?=0,

WW:

D ol -
0°z 0z 9%z
T = Y cosx

B WS 27
JdxT  dxdy dyy

10



(@) TOT HHTHT
9%u 2 9°u

= > LY 3 foreferfion wfs 3 i
ot ox’

T HITST :
u=0 Safh r=0 AL x=m,

a @
—a}tl = 0, afh t=0 3R u(x, 0)=x x J&

0<x <.

(b) EHF T R :
(D2 _ 1)1/ = x2 COSX.

—
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