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BACHELOR’S DEGREE PROGRAMME

Term-End Examination

038921
June, 2014
ELECTIVE COURSE : MATHEMATICS
MTE-08 : DIFFERENTIAL EQUATIONS
Time : 2 hours | Maximum Marks : 50

(Weightage : 70%)

Note : Question no. 1 is compulsory. Answer any four
questions out of the remaining questions no. 2 - 7.
Calculators are 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. - 2x5=10

(@) The degree of the differential equation

gx—y+sin(%x}:)=0

is 1.
 (b) The solution of the differential equation
Y = Px+p—p?
where p = QX,isy:cx+c—c2(cisan
dx

arbitrary consfa.nt).

MTE-08 1 P.T.O.



(¢) The most general form of a second order
partial differential equation in two
independent variables xand y is

2 2
aZ8., 9800 00 o, p®,g® Fu-=g,
ox oxdy  oy? ox 0y
where A, B, C, D, E, F and G are constants
only.
(d) The equation
yz dx + (x2y — xz) dy + (x2z —xy)dz=0
is not integrable.

(e) A particular integral of the differential
equation

y’ -2y =e¥sinx

is 1 eXsinx.
2
2. (a) Solve the differential equation
dy _ x+ 2y —3
dx 2x+y-38

(b) Solve the differential equation

x4y +y=y2ilnx
dx

(¢) Given that yl(x) = 1 is one solution of the

X
differential equation

2x2y” +8xy —y=0, x>0
find a second linearly independent solution
of the equation.
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3. (a) Solve the simultaneous equations
dx dy dz 3

(x—y)y2 B —(x—y)x2 - z(x2 +’y2).

(b)  Solve the differential equation

2
dy—2—(-11+y=x2e3". 3

dx? dx
(c) Apply the method of variation of parameters
to solve the following differential equation :
42
d%y 4 x%y = sec nx;
dx 2

where n is a constant. 4

4. (a) In a certain culture of bacteria the rate of
increase of bacteria is proportional to the
number present. If the number of bacteria
doubles in 4 hours, how many will there be
at the end of 12 hours ? 4

(b)  Solve the partial differential equation

XZD + yzq = Xy. 3
(¢) Apply Charpit’s method to solve the
equation
z—px—-qy=p?+ g2 . 3

5. (a) Solve the differential equation

2 2
Q—;——a—;+3@+—aﬁ—2z=ex"y—x2y. 5
ox oy dy  ox

(b) Solve:
X2y -2y +2(1+x2)y=0, x>0. 3

MTE-08 3 P.T.O.



(c)

6. (a)

(b)

7. (a)

(b)

(c)

MTE-08

Classify the following partial differential
equation into elliptic, parabolic or hyperbolic
equation :

2 2.
xgau g0“u _ _0u

ox2 oy? dy

Find the temperature in a bar of length [
with both ends insulated and with initial

temperature in the rod being sin .

l

Solve the differential equation

xdx+ydy= a’(xdy -y dx)

x2 +y?

Find the orthogonal trajectories on the
sphere

x2+yl+22=4
of its intersections with the family of planes

z=k, —2<k<2.
Write the equation

ydx+(xy+x-3y)dy=0

in the linear form and hence find its
solution.

Find a homogeneous linear differential
equation with constant coefficients that is
satisfied by y =4x e* sin 2x.
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i gz Fifv | 2x5=10
(%) awaamatﬁamgx_y”m(%);oﬁml

7
(@) Ita%a |
y=px+p-p> 5@ p=9,
dx
EI7"I€?'Ty=cx+c—c2'g"(ct{ﬁl-ﬂﬁﬂC‘}Fﬂ%)l |
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() A @ W ox R y # fgdf wife i
STF THIHU H a8 9 TG

2 2

pdu, gpdtu C——+D—83+E§3+Fu G,
ox2 oxdy  oy> ox 0Oy |
Bia1 2, 5 A, B, C, D, E, F 3R G haet 37
A

(o) wHiHw
yzdx+(xzy—xz)dy+(x2z—xy)dz=0
IR 8 8 |

(¥) 3rawhd T

y” -2y =e¥sinx

1 fody guea 1 e*sinx & |
2

2. (%) Frfafga steehe Tl S & HIT :

dy _x+2y-3
dx 2x+y-38

(@) el THIHW g HIT :

xW +y=y2inx.
dx

(m) fem T R 6y ()= L s qe

2x2y”" +3xy -y=0, x>0

F TH FA B, A GiEw FgEU e
A g W HIT |
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8. (%) FUd el THIHT
dx dy _ dz
x-y)y? - —(x—y)x2 - z(x2 +y?)
HI 7 HIRTC | 3
(@) rawd gHieE ‘

fli+x2y=secnx;
dX2
&l n T TR B, 1 g1 W=t ooy f3fy g
e iR | 4
4. (%) s fafer Sy wad F Sfamy 6 3fg =
Iofedq @& & wuEe ® ) 3R 4 W &
Sftary 1 wem gt @ 9t |, dt 12 W@ A

fera Sfamy g1 2 4
(@) Infvrh rEshe i
XzZp + yzq = Xy
=1 g 9TH hifoe | 3

() =nfde fafer gro wfiemon
z-px—qy =p? + ¢
T g ITH Hif | 3
5. (%) Fashdd gt

%z % oz oz

Bx—z—$+35y—+5{——2z = eV - x%y

1§ TTH HIT | 5
(@) & i :

2y’ -2xy +2(1+x2)y=0, x>0. 3
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() FrfeaRaa onfies stasher qHfis

2 2
R ddgea, waele FuEr AfdEwtis
gl & affepa HIFT | 2

6. (%) wars [ Al ©g w1 AHW @ ity e
2 R S §, S8 B8 1 IR A9HE

sin%%l 7
(@) 3rawHd FHHT
xdx+ydy= 2 (xdy—yd)
‘ X2+y2
F1 & I HINT | 3

7. (F) T 22 + ¥ + 22 = 4 W GHaA (e
z=k —2<k<2% G 30h Voeoa H
weiiE g Fa HIVT | 5

(@) Faha GHie
ydx + (xy+x—-3y)dy =0
i Wew wq # fafay it R @1 84 o |
Hif | 3
(1) IR U I FE GWEE R FERd
gt {19 HIT Sy = 4x X sin 2x G
Tge AR | 2
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