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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination

03888 June, 2015

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 from the remaining 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

a2(x dy -y dx)
x2 +y?%)

xdx +ydy =

is exact.
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(b)

(c)

(d)

(e)
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The fundamental solutions for the

differential equation

2
2d%y _dy _
X EX?—X&‘I‘)’— 0

are x and xln x.

The primitive of the partial differential
equation /p + Ja =2x, is

%(Zx— a)d + a2y +b.

For all real values of x, the differential

~ 2 2
equation x° 6_; - 6—121 + u=0, is elliptic.
ox oy

d
For the IVP, =% = fix, y), y(x;) = y,, the

continuity of f(x, y) and (;_3:'; guarantees the

unique solution of the problem.



2.
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Solve the following differential

equations :

2
(a) ‘—i)—'+xy=y2ex /2 cosx

dx

d2y N ldy 12inx

p <7
(b) oZ | xax 2

(© M2+2DD'+D2+2D+2D' +1)z=x

(a) The differential equation satisfied by a beam
uniformly loaded at one end that is fixed and

the other end is subjected to a tensile force
. 2
P, is given by EI%X% = Py - %sz, where

E, I, P and W are constants. Show that the
elastic curve for the beam under the
conditions y = 0, % =0 at x = 0, is given by

y(x) = Pﬂz—(l—cosh nx) + E(xz + _2_J

2P n2

P

where EI = — -
n

(b) Solve:

(D®2-D") z=cos (3x-y)



(c) Solve the following simultaneous differential
equations :

dx _ dy _ dz
y2(x—y) —x2(X—y) Z(x2+y2)

4. (a) Solve:

xp2-(2x+3y)p+6y=0, p= %’

(b) Solve the following differential equation by

reducing it to normal form :
y'-2tanxy + 5y =e*secx

(¢) Using the separation of variables technique,

solve :

ou
_+ —
2(x+y)u

QR

5. (a) Solve:
2xdy -y (x+ 1) dx + 6y dx =0

(b) Solve, using the method of variation of

parameters, the following differential

equation :
2
4y 2d_y = e* sinx
dx2 dx
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(9]

6. | (a)

(b)

(©
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Find a homogeneous linear differential
equation with constant coefficients that is

satisfied by 2

x (e X sin 2x + 3¢ * cos 2x).

2
Using the transformation T = Z?, reduce

the equation

ﬁx;’ Yz, P q) =X (yz + Z2q2) - Zyzp =0

to a form f(P, x) = g(Q,y) where

oT oT
P—gx', Q—By— 4

Solve the differential equation

xdy-ydx= x2—y2 dx. 3

Find the general integral of the partial
differential equation using Lagrange’s
method

p(z+ex)+q(z+ey)=z2—ex+y. 3
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7. (a)

(b)
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A tightly stretched string with fixed end

points x =0 and x =/ is initially in a

position given by y = Yo sin3 EIX_, and is
released from rest from this position. Find

the displacement y(x, t) satisfying the
2 2

governing equation 6—5 = ¢2 Q_;’ and the
- ot ox

initial and boundary conditions.

Solve :

px2+2qu—pq—2xz=0



qn.ii.é.-bs

AT IUTY hTEshu

(h.&rdt.)

| g
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s qraTsRn ; o
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Te: WA d 1 WA ARTEE | AT TG 287 FE

TR F77 FT | Fepact d FIT H # A T
g1/

1. mﬁsﬁmﬁiﬁaw m%mmlﬁm
IquRy YT TCISTE i TR & A IR Hl g2

iR | 5%2=10

(%) JaHA FHHT

9 .
pdx sy dy- LY =y 0
(x° +y%)

Iy 2 |
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(@) x M xIn x THA G

2
2 d%y  _dy
X Ex_z"X&'l'y: 0
& O & 8 |

(M) il A @ p o+ Jq =2x @
@%(2x—a)3+a2y+bél

(1) x % @t aafes wH & R, sEwa i

2 2
Xz—zx—;—%+u=0
Frefaefia 2 |

(¥) onfe a= wwe
dy
a =ﬂX, y)’ y(xo) =y0

-%%Qﬂx,y)aﬂtgﬁm,mw

Ffgda g7 ghifvaa =t 2
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(%) %}%+Xy=y2ex /2 cosx 3
d2y 1dy 12Ilnx

) —2 +-—>-= 3

(@) w2 ' xax 2

(M) D2+2DD' +DZ2+2D+2D +1z=x 4

3. (%) THEAW WG Th aW R w IR R R
3 g B W @ &H o P & W@ ¢,
el AHIHI

d2y_ 1
EI—d?—Py—EWXZ
# UgE w1 B, 9@ E, [ P 3R W I E |
feramer T wfaeyt y=0,x =0 W %:0%
ot A % o warw @ afafea

TEfeRToT g WIS i &
W Vo W2, 2
y(x) = Z (1 — cosh nx) + 2P(x + nz)
&l El = —Pz—. 4
n
(@) Wiﬁﬁm _ 3

(D2 —-D’) z =cos (3x—y)
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(M) FefaRas Tq s @fiemn @ &
ﬁﬁﬂ!:
dx _ dy _ dz
yz(x—y) —xz(x—y) z(x2+y2)

4, (¥) & Hifvg ;
Xp2—(2x+3y)p+6y=0, p=d_y
dx
(@) fTrafafga sewe gt
y'—2tanx y’ + 5y = e*sec x

# TEH &9 T auHd S 3ah1 8 TS
Hifd |

(M) =Ry i g sEwa gl

% + % =2(x+y)u

1 g I hifvre |

5. (%) @ Hif:

2xdy-y(x+1)dx +6y°dx =0

(@) wrae fa=o fafy @ frafiRaa srasa gt

2
g—x—g—2g=exsinx
1 & 9T hifse
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(71) I TOIH AN 9 GHuE Rae  AEHA
Tl 3 i @

x (e sin 2x + 3¢ * cos 2x)

E"g’z’mﬁll 7 2

6. (%) WT:% g gt

f(X,Y,-Z,P,q)=X(Y2+Z2q2)—Zy2p=0
H P, x) = gQ, y) 4 ¥ gAFa hifrg wraf
aT aT
P_&) Q—g 4
(@) rasa qHiH
xdy-ydx = x2—y2 dx

H g HIT | | 3

() e fafr gro snfirr stawer wftet
p(z+eN+q(z+e) =22

1 SAYH GARRA F1d HINT | 3
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7. (%) Tk @i g8 S e Bl w6l fegei x =0
N x =1 W g = e mn &, &t s@en
3Ry o y=y0sin3%%| Ife gt araeen @
frmmEren # W wiE W, @ @fie
Py _ 22V i anfe qon hm shwe 9

3(:2 6x2
age HA I S # AR yx, t) §@
Hif | 6
(@) T Hife :
px2+2qu—pq—2xz=0 4
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