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BACHELOR’S DEGREE PROGRAMME
| B (BDP)
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ELECTIVE COURSE : MATHEMATICS
MTE-08 : DIFFERENTIAL EQUATIONS

. Ttme : 2 hours » Maximum Marks : 50
' (Weightage : 70%)
Note: Question no. 1 is bompulsor:y. Answer any four

questions out of 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 of a family of
tangent lines to the parabola y = x2, given by
2xt=y+t% ¢ being a parameter, is

dy dy)2
4|y x|+ (2] 2o
(y de)+(dx
.
= I e y(s)ds is a differential
0

dy

(b) =

equation of order 1. ‘
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(c) 'The trial solution for a particular integral
using ~ the method of undetermined
coefficients, for the differential equation

M2+4D+Ty=x3e*cosx
is (Ax3 + Bx2 + Cx + D) e cos x.

(d) The Pfaffian differential equation
(2xy2 + 2xy + 2xz% + 1) dx + dy + 2z dz =0

is integrable.
() The second order partial differential
equation
T A2 2 2
y262_2 07z, 95297 _ 6_z_y2z___z=0

+
ol amay o 0% oy
is a parabolic.

(a) Find the solution 6(x, t) of the following
p.d.e. using the method of separation of

variables :
% _»®
x2 ot
with

9 00,t) = ZLomt)=0
ox ox . for0<x<n 6

and 6(x,0) = f(x)

(b) Find the complete integral of the equation

\ _
%[u(gz;] ]=gyi<zha). ¢
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(b)

4, (a)

(b)

(o)

5. (a)

(b)

6. (a) |

MTE-08

Find the equation of ’the integral surface of
the differential equation

2y(z-3)p+(2x-2)q=y(2x-3)
which passes through the circle

2=0, x2+y2=2x
Solve :
x(x2+y%-a?)dx +y (x2 +y2-b2)dy =0,
where a, b are constants.

Solve :
y = 2px + p*x2
Solve, by changing the dependent variable,

the differential equation

9. d2%y

. dy 9
cos“x —— - 2sinxcosx - + (cos?x)y = 0.
08° X 3 X X ( S )y

Solve :
(D3-DD2+D2+DD)z=(x+2) + e-Y

Using x® =t, reduce the equation
2xydx +(1-x2+ 2y)dy=0
to the linear form and hence solve it.

Solve :

(D*+2D% - 3D?)y = x% + 3¢ + 4 sin x

Solve :
dx dy dz

—— —_—

x+y~—xy2 xzy—x-y 'z(yz—xz)
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(b)

(c)

7. (a)

(b)

(0
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A vibrational system consisting of mass
Tlé kg is attached to a spring (spring
constant = 4 kg/m). The mass is released
from rest 1 m below the equilibrium position.
The motion is damped (damping constant =
1-2) and is being driven by an external force
5 sin 4t, beginning at t = 0. Write the
governing equations of the system and
interpret the type of motion, Hence find the
position of mass at time t.

Using X =x - 2, Y =y + 1, feduce the
equation

4(x—2)2%=(x+y—1)2

to the homogeneous form of 15% order
equation. '

Find the integral of the p.d.e,

(3D2-2D2+D-1)z=4e** cos (x +y).

A string is stretched and fastened to two
points distance ! apart.-Motion is started by
displacing the string into the form
y=k (x - 2), from which it is released at
time t = 0. Write the governing differential
equation and initial and boundary
conditions, for this problem.

Solve [y - x-c-ll) = a(y2 + d_y)’ using

dx
variable separable method.

dx
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1. wane f% FrafaRes swm o & @1 9w | @y

m&rmwﬁmﬁmmaﬁ
gfte v | 5%2=10

(F) 2xt =y + t2 V@&l ¢t GF WES &, g0 R M

I, Waed y=x2 H WA W@l ¥,
TH-FA I HAFHA GHIHOT

r-s2) e (&) ot

X

(@) d-":J‘,exs ye)ds W 1 F:; IFawA

0.
| atﬁa;m%J
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(1) srfife Toness faftr gro sraeRet wdiERT
D2+4D+7y=x3e*cosx
%1 fady quTRd g9 Y| % % foe e &
(Ax3 + Bx2+Cx+D)eXcosx & |
(g) Wi%a e aefisr

(2xy2 + 2xy + 2xz2 + 1) dx + dy + 22dz =0

T R |
(&) fedm it aifdrp eraera i
yzgng —2xyai2;y +2x22y—2:—x%—y%—z=0
AR R | |
2. (%) W gy fafy gro feafifla ol s
L:eicay| : _
2% _®
ox2 ot

1 & 6(x, t) ¥1d HIre 7=,

3e(o,t)=%e(n,t)=o

ox ,0<x<n wfe@l 6
M 6, 0) = f(x)
(@) e
2
& 1+(@J =& -9
ox oy oy
&1 qul waTRe ra R | 4
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3. (&) Watﬁ'éwrl
E 2y (z-3)p+(2x-2)q=y(2x-3)
wwquwmﬁwmﬁﬁqa’rqa
z=0, x2+y2=2x
Y B Tl B | 6
(@) =@ T : |
x(@+y?-afdx+y @ +y?-bHdy=0,
_ &l a, b SR E | 4
4. (%) T Al . . 3

y = 2px + p*x?2 |
(@) W ) 6 ady &l gro sewa afieon

2
cos? x ay -—2siﬁxcosx-d—y- +(cos2x)y=0
dx? dx

1 & I IR | N 4
(’T) WW ' 38

D?-DD?+D? +DD)z=(x +2) + &Y
5. (W) x2=_ta;r'u=fm${%mﬁm

2xydx+ (1-x2+ 2y)dy=0
aﬁ%mﬁaﬁﬁa‘eﬁmsﬂtm =

& T Hifg |
(@) 7 i ,
(D*+2D%-3D%)y=x? + 3¢+ 4sinx
6. (¥) T Hhifv . ' 4
dx dy _ dz

x+y-—yxy2 B xzy—x—-y - z(y2~x2)
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(@)W%MW@Wnﬁdﬂaﬁ@'
FAH (FAH FORIE = 4 kg/m) @ SigT TR0 |
e & farmraeen ¥ g fRfe @ 1 m
R fig @ S m | T oEERE
(ramiceh o = 12) 8 M T|W t =0 W
T ¢ Uk ST 9l 5 sin 4t T TRAE &
@ 2 | 91 % Puifa F@ aen afieo fafag
aﬂwﬁ%mmﬁéaaﬁﬁmmmt
W gegq I feafe s il | 4

() X=x-2, Y=y+1 % S0 gRT e .

46-22 T = Gray-12
HI JIH HIfe gAEG GiR § gaHE i | 2

7. (%) Infirs rawa st
(8D2-2D2+D-1)z=4e*Y cos(x+Y)
1 THHA F1A HIT | 4
(@) @ 3 = diea gt | W a @ fogad @
Wy T ™ g | y=k(x-x2 % & A 0
H faeufia w6 iy ) & B s 2 ek

T AW TRt =0 R IS a1 8 | 6
gren w Fuia @ e aea e
T anfe 3 witdm wfesy fafaw | 3

(1) =R gyawwr faf gra wefienr

(—rt)- )

W g N i | 3
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