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BACHELOR’S DEGREE PROGRAMME

Term-End Examination
December, 2012

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 2-7. Calculators are not

allowed.

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 _ '

(@) If (FJ is the integrating factor of the

dlfferentlal equation :
(2xyte¥ + 2xy3 + y) dx + (x2yteV — x2y2 Sx)dy O ‘
2 X _
then its solution is ¥ €’/ + — + —5 =C,
where c is a constant.
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Solution of the differential equation

satistying the conditions

¥(0)='(0)=y"(0) =0, and y"'(0) =1, is

Yy =x—sinx.

The homogeneous Pfaffian differential
equation z3(x2y— y2z)dx + x3(y?z - 22x)
dy +y3(2%x—x2y)dz =0 is integrable.

Equation
1
sin(x +2y)p + cos(2x — 3y)q =2z — > is linear.

Equation (1-yju, +2(1 - x)uxy +(1+ y)uw
tyu,+xu, =0 is hyperbolic outside the

circle (x—1)2+12=1.

Solve the following differential equations :
1) (¥ =3xy?)dx+ (P - 3x2y)dy =0

(i) (D*+2D2+1)y= cos2x.

Show that there is no set of surfaces

orthogonal to the curves given by

Find the particular integral of the equation

(D-D"?)z=x.



3. (a) The rate at which the ice melts is 4
proportional to the amount of ice at the
instant. Find the amount of ice left after
two hours if half of the quantity melts in

30 minutes.
(b) Solve : (D?~6D +13)y = 8e*sindx + 3*. 4
(c)  The initial value problem 2
dy 2

—L =2y, y(0)=0
dx «x

has two solutions y =0 and y=x2. Does this
result violates existence and uniqueness
theorem ? Give reasons for your answer.

4. (a) Prove that the solutions of the differential 3

. dy dx _x oy
t _— —_—— = —
equation —=

dy vy «x
are given by xy=c; and (x>~ y?)= ¢,, where
¢; and c, are constants.
(b) By changing the dependent variable reduce 4

the following equation to normal form and
obtain its solution :

C 32
d_‘!‘_’. —4x_d_y.

.2
-2 =t (4x2 — 1)y = — 3" sin2x
x
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(b)
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6 (a)
(b)
MTE-(08

Obtain only one solution of the differential
equations :

dx dy dz

4y’ =52%)  y(2y? - %) 18a(x® - )

Using the method of variation of parameters

solve > Ty =

What exactly is the advantage of
transforming f(x, y, z, p, q)=0, to

Ju Jdu Ju

F r Y &y T T T =O? F th
(x y zZ ax ay az) or e

equation z +2uz ~ (u; + u,)? =0, write down

the auxiliary equations.

Solve : (x?D2 -2 D’2+;tD~j/D')z=6.r}/2.

Find the general integral of the equation
(322 —2yz — 2y9)p+x(2y + z)q=x(y = 3z).

Find the complete integral of the partial
differential equatien :

Pq
= ¢ + + 22
AZ px Tq Y-

3

TSN



Solve the wave equation

a

o t? dx?
under the conditions :
u=0, when x=0 and x=mm,

ou

ot 0, when t=0; u(x, 0)=x, 0 < x < .

(b) Solve:

dy x =

MTE-08 P.T.O.
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g ;2 g

1. e Srefaiad U HeE E A1 AT TR A6

e T ) FEEA | T S @ gfR I
5x2=10

(a) M (-y% ) ST GHR @xiteY+ 2xy3 +)

dx + (x2yte¥ —x%y2 - 3x)dy =0 HT TR
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(b)

(d)

(e)

(b)

MTE-08

RICEE YO =y'(©0)=y"(0)=0, &t y(0) =1,
F HIR FT G ST T

d_41 + Lzy =0
dxt  dy?

HBA y=x—siny T

THE SR st gt
23(x2y—yzz)dx+x3(y22—22x)dy+
Y (2%~ x%y)dz =0 wHREyg ¥

qHteo

1
sin(x+2y)p+cos(2x-3y)q=z— Z faw g

HHHTY (1-yu,, +2(1 -x)uxy+(1 +y)uw
tyutau, =099 (x—1)2+2=1 ¥ wT

AfTRaertas ¥

fefafaa stasa THHIN F T urg
: :

B (B- 3xyd)dx + (3 - 3x?y)dy =0

(i) (D*+2D2+1)y =cos2x.

ﬁ@m%g@'waﬁé%ﬂw

dx _ dy _dz

z x+y 1

SR 9T Tk & SAerhiviig et & -

FHIET (D~ D2)z = x F7 gy HHHA F1d
{'




3. (a) % % oo w19 IH wE WK o & Amn 4
& gau! 81 afg s w sy A 30 fHe
 forerer STt €1 1 <) S A S g8 Ok ol A

EicEAE!
(b) B HIC : (D2—6D+13)y=8eHsindx+3%. 4
(c) 3fg AM wHE 2
dy _
Zy, y(0)=0
i J y(0)=

a?ag'@'3/=03ﬁ'{}/=x2%| WS’HW@
srfac don srfgdtaar yHg &1 Ged dar 8 7
YT I o HIVT FAEY |

& T xy=c; R (12— y2) =, BRI W § el
¢y R ¢, 3=

(b) AT =R H qfEr Hleh FHIH 4
dz—J—‘l dy + (4x?
dx? dx
1 yamrg ' § gfafda s ok sue g
YT ST |

2
~ 1)y = —3e¥ sin2x
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(c)  3Tdhel HHIHIUN 3

dx dy dz

x(4® =52%)  y(op® = 3)  182( - )

F1 Had TH A WId HIAT

5. (a) yrud fa=ror fafy @ @t 4

dx? Y 1+e*

F1 & YT ShifaT |

(b) (v, y, 2z p, q) =07 2

Ju Ju oJdu .
Flx,y,z, —, —, == | =0 8 wyr=aftg
(A vz dx  dy E)z)

HT FH AT LD
FHIHIT 2+ 2uy— (u; +u,)2=0 F TETF
gt fafau |

(c) TARMY: (x2D2- 2 D2+xD~-yD)z=6x2 4

6. (a) WHHI 4
(32% = 2yz = 2y))p +x(2y +2)q = x(y ~ 32)
T A9 FHTRA J1d FHifag |
(b) Tk 3EheT wrfteRTor 6

- Pq
Z“Px+q+7m1ﬁwaﬁﬁﬁml
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7.

(a) sl
u=0, Sdfh x=0 3ﬂ1x=w,
—g—% =0, 9af® t=0; u(x, 0)=x, 0<x<m
& A a7 I

o%u 282u
> =a" —— %I B Wd HeIq |
Jt dx

(b) & HISC :

dy +( X )y =2y y(0)=1.

dx 1— x2

MTE-08 11
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