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BACHELOR’S DEGREE PROGRAMME

Term-End Examination
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ELECTIVE COURSE : MATHEMATICS
MTE-8 : DIFFERENTIAL EQUATIONS

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

Note : Q. No. 1 is compulsory. Attempt any four questions
out of the remaining questions 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 : 5x2=10

(@) The differential equation :
2 2
(yzexy +5x)dx + (nyexy - 7y)dy =0,
is non-linear, nonhofnogeneous and exact.
(b) The complementary function of the
differential equation x%y” —6y=1+In |x|
is Ax~2+Bx3

(c) One form of the complementary solution of

0z 0z
the equation, 3, ~ 2-— =3z,

oy

is eEyf(y+2x).
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(d

(e)

2. Solve

(b)

(c)

(b)

MTE-8

The partial differential equations
f(x, v p)=0 and g (x, y, q)=0, are
compatible if fp 8 fy 8,=0.

The particular integral of the differential
equation  (3D2-4D")z=7¢2*"5Y, s
(7/8) e2x~ 5y,

the following differential equations :

(isecy — tany )dx + (secy Inx—x)dy=0
x

(x?D?2-y2D? +xD — yD")z=6xy2.

Suppose that a thermometer having a
reading of 75°F inside a house is placed out
side where the air temperature is 15°F. Two
minutes later it is found that the
thermometer reading is 30°F. Find the
temperature reading T(#) of the thermometer
at any time ¢.

Solve the partial differential equation
(D>+DD!+D+D1+1)z=63*+4.



(c) Find the general solution of the following 3
system of equations :

dx dy _ dz
yz —xz xy(x2+y2)'

2.1\ — oum = Y
4. (a) Solve: x(p +1) =2yp, p = Ix 3
(b) By changing the independent variable 5
solve :
d’y dy

— + tanx —= + ycos2 x=0.
dx

() Determine the two independent solutions 2

ou , du _
of the equation : *F + 5; =

5. (a) Solve: dx—xy (1+xy?) dy=0.
(b) Using the method of variation of parameters
solve the following differential equation :

d2y

—= + y = secx tanx.
dx?

(c) Find a homogeneous linear differential 2
equation with constant coefficients that is
satisfied by y=2x e~ 3* cos 4x.
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6 (a)
(b)
(c)
7 (a)
(b)
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Solve : (D2—4D +4)y=x e2* cos 2x.

Using the transformation u?=x+y,
v?=x -1y, reduce the partial differential
equation :

X+ +a?+(x-y(p-g9)°?=1,

to a form F (P, Q) =0, where,

For what values of « the partial differential
equation :

3%z ) 9%z
—? =ox —2
ox ay

will be (i) hyperbolic (ii) parabolic
(iii) elliptic ?

Using Jacobis’ method, solve the equation
23 =pgxy.

Determine the solution of the one-dim-
imensional heat equation :

au—](zizl

at 9 x2

subject to the boundry conditions
u(0, )= u(l, t)=0, t > 0 and the initial
condition u(x, 0)=x, I being the length of
the rod.
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1. =R frefufed wUA @Y a1 HGE @Y S9ura
T TSR i eIl ¥ 279 IW & g Hife)
(a) TS FHIET 5x2=10

(yzexy2 +5x)dx + (nyexy2 - 7y)dy =0,

MfEgs, E7EE 9 J9Eay B
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0z 0z
(c) HwreRTor 5 2@ =32, FH A&

3
&9 ezjf(y+ZX)%l

MTE-8 5 P.T.O.



(d)

(®)

()

(b)

(©)

(b)
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Hiferh ST FHIEI f (x, y, p)=0 AR
8 (v, y, q)=0 G & AR £, g £ g =0.
HIFA GHTHTU (3D2—4D")z =7e2* 5 &1
foiy wARe (7/8) 25 §1

frefafen srasa aHisl & g T ST

ay _|y°
dx - (82x+y2)

(y secy — tany )dx + (secy Inx—x)dy=0

x
(x?D?—y?D?2 +xD—yD")z = 6xy?.

W F HR W TF g F A 75°F a9EH
fe@n @1 8, =R & 9 W@ T wE 9y aeEE
15°F 81 @ fae & s <@ T i amidtex
30°F di9aM fear @ ®1 feEr o 999+ )
yiHiet g1 fe@man T4 a19HE () 9 ST
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(D2+DD!+D+D!+1)z=6>**+4 o1 g1 W
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(b)
(©)
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frafafga e Feg =1 Jue g9 T
Fif :
iiﬁ.;.dy— dz

yz —xz xy(x2+y2).

& A : x(pPH1) = 2up; p = 4y,

dx
wWax 91 YfEdd grh guiE
dzy dy
+ tanx ——+ycos x=0F & I«
d x? dx
HifT |
ou , du .
HiAT © X5 @—x ¥ & Ead &
T HIfAT |

A HISC : dx—xy (1+xy?) dy=0.
vy fa= fafu g fafafaa wite &
T 9T Hif9U :

d2y

+ y = secx tanx.
dx?

IR TUNE 9Tl QHT gHuE (fE@E srEewd
FHIHTOT Fd BT Sy =2x e~ cos 4x T
T BB
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(b)

(b)
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Bl hINT : (D2 —4D +4)y=x ¢2* cos 2x.
Wztz=x+y3ﬁ102=x—yﬁmm
HIH STehel FTHIBHI :
NP+ + (- -9)?=1,

1 F (P, Q) =0% ¥ ¥ uftafdd sifey, siaf

_ 0z _ 9z
P—aﬁ'{Q—av%,ﬁ'{mww

off 319 HIfT)
ok To1 Al & fou ot o1aser wHi -

WWHWWZ3=pquW€FTW
IS |

U {99 1 gt :
%sz 3%u
at dx?

1 & TG Giaa®i (0, £ = u(l, =0, t> 0
aﬁxanﬁq'sr@afa u(x, 0)=x % 3T YIE Hifeg
EREEEIRSCRS|
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