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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
June, 2019
" (ELECTIVE COURSE : MATHEMATICS)
+ MTE-08 : DIFFERENTIAL EQUATIONS;

Time 2 Hours Maximum Marks : 50

Note : Question No. 1 is compulsory. Attempt any
four questions from the remaining quesuons
Use of calculators is not allowed.

1. State whether the following statements are True
or False. Justify your answer with help of a short
proof or a counter example. No marks will be

awarded without justification. 2x5
(@ alx dy + 2y dx) = xy dy is an exact
differential equation.
- (b) The differential equation y = 2xp + y2p3 is
' of first order and first degree.
() The complementary function of the
diﬁ_'erenﬁal equation :

(D2 + DD’ -6D'2)z=ycos x
is ¢;(y — 2x) + ¢o(y + 8x).

(A-<40) P. T. O.
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(d) A particular integral of the equations

y" -2y = e*sinx i8 ;-e’ sin x.

(e The partial differential equation :

(? l)azu a"u' ot _
o oty

is hyperbolic for all (x, ) outside the circle
x22+y2 =1

2. (a) The half life of radioactive cobalt is 5.27
years. Suppose that a nuclear accident left
the level of cobalt radiation in a certain
region at 100 times the level acceptable for
human life. How long will it take until the

_ region is again livable ? - 4
() Solve: ' 4
(2x e¥et + 2xy3 + y)dx + (x2yte?

- x2y% - 3x)'dy 0

(9 Find a particular integral of : 2 |
2 .
sz 2i+y=xe’sinx ‘

3. (a) Using the method of variation of

parameters, solve the equation v 3
dzy dx &, 2y = 4e" |
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Solve : 4
xdy-{y +x%Q +Inx)}dx =0
Examine the following system of p. d. es
for compatlblhty 3
P +q2-1=0;(p2 +q?)x-pz=0
Solve : . 4
(3D? - 2D + D 1) z = 4¢%*7 co8 (x + 3)
Solve : ' " 3
J
ZZ‘?; g': +6y =€
Solve : 3

. (x%2 - ¥3)dx + 3xy%dy + x3dz = 0

Using the method of undetermined

coefficients, solve the equation : 3
dzy '
+ 2e* +cosx
G2 ty=
Solve : 5
dx - - dy .
yx+y)+az x(x+y-az
. ) da
_ z{(x +y)
Solve : ' 2

(D2+D+DY)z2=0

(A-40) P.T.O.
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Solve the equation :

dy 1
2 = y+xe¥'*
L ¥4

subject to (1) = 1.
Solve :
(D2 -a?D?)z=x
Using Charpit's method, solve :
p? +q? —2px-2qy+1=0

Using Lagrange’s method, solve
differentiable equation:

(22 - y2 - 2%)p + 2xyq = 2%=

Solve the Laplace equation :

satisfying the boundary condition :
@ ¢=O0wheny—>

(i) ¢=0whenx=0

(iii) ¢ =0 whenx=1

—I"‘(

the

(iv) ¢=x(1-x)wheny’='o, 0<x<1l.

(A-40)
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(%) THFOT oz dy + 2y d) = 2y dy TF
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(1) ST WHIH ¢ |
(D2 + DD’ —6D2)z=ycos x
H Y BE ¢, (y - 26) + oy +3x) %1
(8) WHEW y' -2y = e*sinx W T feeiw

m%exsinx%t'
(3) S EHe T
2 _ 92_‘1 Qﬂz.‘_"__éz_'i;
(x l)ax2+'2y-axay ayz— |
qa 22 +y2 =1 3 TR AW (x, ) D Y
sfrEafas €1

2 (%) Wedfeea wawe F Ad-SfE 5.27 o
3w o § gfRER e @ IRV
Fraree FHfE wR AFE St B Wi
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1

(| T Heg : 4
: (2x e¥e* + 2xy° + ) dx + (x2yte”
' —x2y2 - 3x)dy =0
(1) R | 2
%—2%+y=xe’sin;
mﬁa’tﬂmmaﬁml
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3 (m)mﬁwﬁﬁrmm 3
a2y P -
dx‘z dx+2y 4e*
mmmaﬁﬁm‘
(@) s ®ifag : ' "4

xdy-{y +x°(1+Inx)}dx =0
oo e wfe 5 s wEed
wiww Pl p2 +q? -1 =0;(p% +¢?)

'

x-pz=0 Wﬁ'&! 3
4 (%) wa T : | 4
(8D2 - 2D'2 + D - 1) 2 = 4¢"*” cos (x + ¥)
(@) v Fg | - 3
,. Z‘:‘: 5%+6y=e3‘ ‘
S (M) v N ' 3

- (x22 — ) dx + 3xy®dy + x%dz = 0
s (%) afraifa qove-fafe oo wiwm . 3
-‘-i—ii+y 2e* +cos x
- e W iR | |
(W) va Wi . | -5
__dx - dy ~__ de
yx+y)+az x(x+y)-az z(x+y)
(M) @ HY | | 2
. (M2+D+D)z=0

. (A40) P.T.O.
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6. (F) WHHEM : ’ 3
x%=y+m’”
ol (1) = 1% T WE RN
(@) T HAY : ' 2
D2 -a?D?)z=x
() =iz fafy g =l . 5

pPP+qt-2px-2qy+1=0
%1 T WS B

7. (%) dmiw faf g Wi 4
(x2 - % - 2%)p + 2xyq = 2%z
H TA BITAQ ‘ ‘
(@) wiEl . } 6

@ =0 y> o

Gi) ¢=0V" x=0

(i) =09 x=1

@) $=x(-2) T y=0,0<x<1
| %) R FW AR A T

a2¢ az¢ ;
—+—=0 :
ox2 oy
e
H T WA HifQ)
MTE-08 ' : 4,600
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