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BACHELOR’S DEGREE PROGRAMME

Term-End Examination
December, 2013
ELECTIVE COURSE : MATHEMATICS
MTE-08 : 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 No.s 2-7. Calculators

are not allowed.

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.
(@) The two-parameter family of solutions of

the differential equation. 5x2=10
d’y . dy

=~ J 524 —6r—5

122 Ep + 6y = 6x

is AeX¥+Be3¥+x (A, B : Parameters).

(b) The ditferential equation
(8ydx + 8xdy) + x%y3(4ydx + 5xdy) =0 is
exact.

(c¢) The differential equation

Eil+2' +xy4=0
1 Py Eayts

is reducible to a linear differential equation.
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(d)

(e)

(c)

(b)
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The Pfaffian differential equation
a?y?z2dx + b2z2x2dy + c2x%y?dz =0 is
integrable.

The partial differential equation

822___1_
ax® k

Possesses solutions of the form

dz
ot

o K2
Y Cpcos(nx+ey)e !
n=_

7

where the Cn’s and the sn’s are parameters,
(n=0,1, 2, ........ )

Solve the differential equation.

(6xy —3y? + 2y)dx + 2(x —y)dy =0.

Solve the following partial differential
equation using the method of separation of
variables.

Find the integral surface of the partial
differential equaticn

x?p+y’q+22=0,

which passes through the hyperbola
xy=x+y, z=1.

Show that the Pfaffian differential equation
(1+yz)dx+x(z—x)dy— (1 +xy)dz=0 is
integrable and find its integral.

By changing the independent variable
suitably, solve

a2 y
dx?

1\dy 2
+|4x—— | = 2y =3xe X
( X x)ax +4xcy =3xe™ "

(]

i+



(©)
4. (a)
(b)
5. (a)
(b)
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2
Solve : j—y +xy = exé (sinx) y
x

The surface temperature of a dead body
changes at a rate proportional to the
difference between the temperature of a
body and that of surrounding environment.
The temperature of a dead body is 85°F
when discovered and 74°F two hours later.
If the surrounding temperature is 68°F. Find
the time when the body was discovered after
death. (take temperature of the body at the
time of death as 98.6°F).

Find the most general form of the differential
equation

M(x, y) dx+ (2x%y>+ x*y)dy =0 which is
exact and solve it.

Given that sinx is a solution of the
differential equation

Yy dy

d*y dzy
Lly]= +2
Y dx?

dy
+6 —2+2—
dx  dx?  Cdx

find the 4 - parameter family of solutions of
it. Hence solve

Lyl =x?

Find the solution of the differential equation

(D2-D") z=3 cos (x+2y)

+5y=0,
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(b)

(b)
(©)

MTE-08

Solve the Laplace equation

x> 0 yz
in the rectangle with u(0, y)=0, u(a, y)=0,
u(x, b)=0 and u(x, 0)=f(x).

Solve the equation

6y2dx — x(2x3 +y)dy =0.

0

Using the method of variation of parameters

solve

d2

;1?}2/‘ +y=cotx, 0<x< T/"/Q

Solve the partial differential equation
2

p~=2zq.

Using the method of undetermined

coefficient write the form of particular

integral of the equation

y! — 6yl =21 + 5e ~2¥ + 6cosx.
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TATah I FHTdewH
wATa TaT
fowma, 2013

Ufes® ursIwy : T

THETE.-08 : THE AHIHTUT
T ;2 U ST 3% : 50
(FTFT :70%)
T FHE 1A VT gvT2 &7 9 Q fabd e g &
FTRSTT | FTFAR FT FINT 37 H1 7917 Te &1

1. wdne & frafafed o7 90 3 @ 318, 39ufd @
- SeTeeu i FErEar ¥ 319+ I T YR HifTw |
(a) IS FHtRL - 5x2=10

2
%}%—sé— +6y=6x—5
1 5 WEE & §o (fared g
Ae2+Be> +x (A, BY=Ed ) |

(b) STIHA FHIH
(8ydx +8xdy) + x2y3(4ydx +5xdy) =0
pRIcLAS

(c) ST FHIH
% +2xy+xy4=0

F TH o srawa gHiwco § gama faa

S HH B
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(d)
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Hipaa 3Tged GHIEH
a?y2z2dx + b2z2x%dy + c?x%y?2dz =0
AN T

AR SAehel THIHIO

0?z_19z

ax2 kot

FHAATIFTARIE ¢

o
L2
Z C, cos(nx +e,)e kn”t
n=0

W&l C, ¥R e, n=0,1,2, Tt § |
FEFHA GHIHTT Hl ¥ HITT :

(6xy —3y? + 2y)dx +2(x —y)dy =0.
- JyFs fafy gro f=fafaa st

HaFS GHIH Fl A DT
dJu du
'é—x‘“"s-; =(x +y)u.

x2p+y2q+22=0
w1 GHES Y WG Fia S Saaaerd
xy=x+y, z=1

Y gl T ] |

fegzy & ®Ewa7 sgma AR
(1+yz)dx+x{(z—x)dy—(1+xy)dz=0
AR T AR TH TE 3R GHHE A
HifST |



(b) TEF TR H IUGH TREAT Hlh HHIH0 4

d?y 1\dy 2
_';—+ 41 - - 2 = X
12 ( X x)ax +4x“y =3xe Sl &

T i |

(c) T HIWT: y-i—u/—e% (sin x) y. 3

4. (a) UH UdH IR H TOM AUAE GHEET R IR 5
& A 3R EI & FareRol o aTIHe &
R & AT §1 W B T Jas YRR F
ATYHT 85°F iR 2§ a1E 74°F o1 | Afq Aama
FT AIAH 68°F ®, & g h fohad 999G @]
IR T g3, 9€ WA 91 &S (T F
HAY YRR 1 199 98.6°F o)

(b) STEHA HHIHE 5
M(x, y) dx + (2x%y + x*y)dy =0 T ATTH Tq
1 SHITTT 5T AT &1 3R ST gt W Hifore |

5. (a) 9t sEsa W 5

dty &Py &Py dy
Liyl=Sd 428 Y469 Y 2% 520,
Ly dx* dx’ dx®> dx y

%1 T 81 sinx 81 1 S 4 - W=l & ed A
HITT | 37q: GHIH

Lly]=x2
T T IT HIAC
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6. (a)
(b)
7. (@

(b)
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TR GHISHIU
(D?-D') z=3 cos (x+2y)

0 d
D=—,D’'=
[ 3x aj)wgamaﬁ' STC |

u(0, y)=0, u(a, y)=0, u(x, by=0 3T
u(x, 0)=f(x) I 3Fd | AT FHIRI
*u  *u

—+=—==0
3 ay? ! B HIfC |

FHIH I 6y2dx ~ x(2x3 +y)dy =0 &1 TA
i |

e oo fafy /@ wteo
d2
12 +y=cotx, O<x<7$TW9tﬁ
HIT |
T Tahe FHIR p2=zq H1 8@ U<
et

afayifya s fafy | gwiwIo
y“1—6y1=2x+5e_2x+6cosx ¥ faferse
HATRS 1 &Y faf@q)
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