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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination

Ol 602 December, 2018

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 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 differential equation of all circles
passing . through the origin and whose
centres lie on the x-axis, is

2xyy’' + x2—y2=0.
(b) The differential equation

(8y dx + 8x dy) + x2y3 (4y dx + 5x dy) = 0
is exact.
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The differential equatiori

dy 4
—~ +2xy+xy° =0
dx vy

is reducible to a linear differential equation.
The equation

yz dx + (x%y — xz) dy + (x%z — xy) dz=0
is integrable. '

The partial differential equation

Uy = AUy, + 2buyy + cuyy, where a, b, ¢
are positive constants and b2 — ac = 0, is
irreducible.
Solve :

(D2 - DD’ - 2D) z = sin (3x + 4y) + eZ*Y

Use the method of variation of parameters to
solve the following differential equation :

, 12e*
Y -2y 4y =~
X

Observing that y = x, is a particular integral
of 2x%y” + xy' — y = 0, obtain its general
solution.

The rate of change of the price P of a
commodity is proportional to the difference
between the demand D and the supply S. If
D =a-bPand S =c sin pt, where a, b, ¢, B
are constants, determine P(t). It is given
thatatt =0, P = P,

Find the general solution of the equation
x-y) y2ug—x-y)x2u, - x2+y)u=0.
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Solve the differential equation
(6xy —3y2 + 2y) dx + 2(x —y) dy = 0. 3

Solve the following differential equation :

§=_l;_ ' 2
dx x+y+1

Find the integral surface of the PDE
x2p+y%q+22=0

which passes through the hyperbola
Xy=x+y, z = 1. : 5

The surface temperature of a dead body
changes at a rate proportional to the
difference between the temperature of a
body and that of the sutrounding
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). 5

Solve : ' 3
x%y" - 2xy' —4dy=x2+2Inx

Give an example of an elliptic partial
differential equation of 2°¢ order, justifying
your answer. 2
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Solve the equation
(Ty-3x+3)dy+@By-7x+7)dx =0.

Using the method of undetermmed
coefficients, solve the equation

d%y 34y
ﬁ dx + 2y 4X

Using Charpit’s method, solve the equation
zp? - y%p + y%q = 0.

Solve the Laplace equation

62u 62u
PRI

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

Solve the equatibn

6y2 dx —x (2x3 + y) dy = 0.



w.A.%.-08

HTaE SUTIRr wrdsen
(. $r.4.)

| gdven
fea=r, 2018

. U< utgawn : it
.A.3.-08 : e wteRor

G : 2 que S7ferhaq 37 : 50
(T FT: 70%)
Fe: Fo7 G 1 a8 17979 2877 3 g aw

m%m%@/%@ﬁeﬁ%mmaﬁaﬁvﬁ
TEE

. 1. warge % Refifes w1 g § 1 @ | dfa
mﬁmwsﬁmﬁaﬁmiﬁ
g Hhifsre | " 5x2=10

() qEfrg @ Y T W o, R
x-318 W R &, # rawer gl

2xyy’ + X2 —y2=0 21
(@) Iawa i

(8y dx + 8x dy) + x%y3 (4y dx + 5x dy) = 0
JYTaT 2 |

MTE-08 5 P.T.O.



() A T
£;%+2xy+xy4=0
+ & Waw awa Tt § i e S
That & |
(°) e GHIRT
yzdx+(x2y—xz)dy+(x2z—xy)dz=0
A B | v
(5) Aifimh rasha Tl
Ugt = AUy, + 2bugy + cu , W&l a,b,c
:;rmw%,mﬁaam%mbkac:o
|

2. (%) & HIRNC :

(D2—DD’—2lj)z= sin (3x + 4y) + eZ**Y
(@) e T fafy @ Peafofaa erasa adieo
y -2y +y= 2o ® T HIRT |
. X
3. (%) y=x GO 2x2y" + xy — y = 0 %1 T fomiw
W%nmmmwmaﬁﬁqy
(@) % 9 B Fwd P H aREdd g Iwh wi
D 3 gfd S & AW & FHHIRT & | Al
D = a—bP 3R S = ¢ sin pt, J& a, b, c A B
IR &, @ P(t) T Hfe | 77 T mn ? 6
t=0W P =P,
() SRt

(x—y)yzux—(x—y)xzuy——(x2+y2)u=0
1 SITYH TA A hIT |

MTE-08 6



4. (%)

(@)

(m)

MTE-08

AaHe TR
(6xy —3y2 +2y)dx + 2(x—y)dy =0

1 g I i | 3
Fr=fefga srasa gt
dy _ 1
g_x+y+1Emga;nwaﬁﬁqu 2
AT el AHIHT
x%p +y2q +22=0
HT GRS 53 T Hifre I g
Xy=x+y,z=1
Y Bt 1T R | 5
TF ga® R hI I qmueH aREda @ IR
& qUH IR Y@ & AEEN F AT *
HMR F GUHI ] | TG A W qaH IR H
AU 85° F 3R & W w1 74° F o | IR
AEIH FH A9EH 68° F &, d g7 & fohed
U §1g YR W g, 9% GG WA hig
(4G & &9 R & T 98-6° F WH X
fetn) | : - 5
saaﬁﬁm: A 3
x2y" —2xy —4y=x2+2In x
fofta =ife iefecfia oniftes srasper wfiesta @t
TF I AT R It I A gfe
Hifw | 2
7 " P.T.O.



6. (%) wHftww

(7Ty-3x+3)dy+@By-7x+7)dx=0

o1 g I hifve | 3
(@) fwifa Tune faf & FrafaRas e 3

dy _gdy
ax?2 dx

o1 g I HINT |
() =ifde fafr & axfiemtar
zp? - y?p + y%q =0

+ 2y = 4x?

1 g T HIfA | | 4

7. (%) u0, y) = 0, u(a, y) = 0, ux, b) = 0 3K
u(x, 0) = fix) I AT | ATAE FHIHT

a%u  9%u
S —t

22-0
ax2 ay2

I gl AT | | 7

(@) s

6y2 dx—x(2x3 + y)dy =0

w1 g g hifse | 3

 MTE-08 8 - 5,000



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

