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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
June, 2022

(MATHEMATICS)
MTE-08 : DIFFERENTIAL EQUATIONS

Time : 2 Hours Maximum Marks : 50

Note : (i) Question No. 1 is compulsory.

(it) Answer any four questions from the

remaining Question Nos. 2 to 7.

(i11) 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
(i) The IVP xy =y-2, y(O) =2 has a
unique solution.

P.T.O.
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(i1) The differential equation :

Y2 Uy + 20y Uy, + 2x% uy, + yu, = 0

is elliptic for x # 0,y # 0.
(i11) The differential equation :

(xy2 + x)dx + yx2dy =0

1s not exact.
(iv) The equation xpqg + yq = yz 1is a linear

P.D. E.

(v) The differential equation :

y ou _ X ou _ xyu = x
ox oy
is an example of a non-homogeneous first

order linear partial differential equation.

(a) Solve the equation : 3

(2xy — sinx)dx + (x2 — cos y)dy =0

(b) Use the method of undetermined
coefficients to find the general solution of

the differential equation : 4
2
M - 3@ + 2y = 3e™* —10cos 3x
dx? dx
(¢) Solve the differential equation : 3
@ + 2= y?Inx

dx x



(a)

(b)

(a)

(b)

(@)
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Use the method of variation of parameters

to solve the differential equation : 5
y" + 3y + 2y = 30e%*

Find the integral curves of the differential

equations : 5

dx dy dz
yt+=z Yy N

Find the complete integral of the

differential equation : 5

pl+px+q==z

Solve the differential equation : 5
(x2D2 — 2xyDD' + y2D? — 2D+ 3 yD ') z = %
Solve the Laplace equation :
2 2
% + % =0
satisfying the boundary conditions : 6

¢ =0, when y — «
¢ =0, when x =0
¢ =0, when x =1

d=x, when y=0, O<x<1

P.T.O.



(b)

(a)

(b)

(a)

(b)
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Solve : 4
(D4 +2D3 — 3D2)y =x2 +3e2* + 4sinx
Verity that the differential equation :
(2x2 + 2xy + 2x22 + 1) dx +dy +2zdz =0

1s integrable. Find its integral using the
method of solving Pfaffian differential
equations. 6

Solve the differential equation : 4

(D3 +D2D - DD” - D” )2 = ¢eY cos 2x

In a certain culture of bacteria the number
of bacteria increased six fold in 10 hours.
How long will it take for the population to

double ? Justify. 5
Find the solution of the equation :
oz oz
—z)—+(z-x)—=x—
(y=2) +(z-2)5 y
with z =0 at xy = 1. 5
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1.

Jasu fk fefafad ®a9 9@ © a1 S|
Gfered Iqufd 31ere YIRTeL0T i TRl ¥ 370
IW &I gie wifsy : 5x2=10
() oA HHE xy' =y-2,y(0)=2

T g e R

P.T.O.
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(i) 3TaHE THIHI :

2

Y2 Uy + 20y Uy, + 2x% uy, + yu, =0,

x#0,y=#0 @Waﬁﬁ?ﬂq%l

(iii) 3TaHE THIHI :

(xy2 + x)dx + yx2dy =0
gy Tl 2

(iv) GHIHT xpg + yq = yz T {&@® P.D. E.
2l

(v) kel THIHIO :
ya—u—xa—u—x u=x
ox oy J

o A~ .
T &ife A9 aw oy efasd

TR T TH ISR 2
() FHIH T : 3

(2xy — sinx)dx + (x2 — cos y)dy =0

F1 §A HifoQ|
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(@)Afifa one fafy &1 9am w Tawa
TR 4

d?y . dy
32
dx? dx

+ 2y = 3e™ —10cos 3x

1 STk Bl I hiTsT|

(1) 3TeThed HHIH T

dy Yy
dx x

1 BA RIS 3

=y2lnx

3. (F)u=a foeror fafy &1 9am s Tawd
AT hl T HIFT : 5

Y + 3y + 2y = 30e*

(@) A THIHT

P.T.O.
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4. () AR GHIHL 5

pPl+px+q=2z2

1 QU RS 1A hifT)

(@) 3Taehel TR 5

(x2D2 - 2xyDD' +y2D"? — xD+ 3yD') 2 = 2
X

F! TA BT

5. () ATATH GHIHLU]

2 2
% 0% _
dx?  0y?

%! 81 Hito, g i gfaeay € ¢ 6

¢=0, SId y >

$=0,39d x=0

$=0, 99 x =1

d=ux 59 y=0, O0<x<l1
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(@) 8 HifIT 4

(D* + 2D? —3D2)y = x2 + 3e2* + 4sinx

6. ()TAMIG hifeW foh Taehel GHIHIOT :

(2x2 + 2xy + 2x22 + 1) dx +dy + 2zdz = 0

e 21 UfFaT ofadhel GHiRION ol
gA i ki fafr 9 @R THRA I

i) 6

(@) TR GHIHIT hl A HIGT : 4
(D3 +D2D - DD? - D'3)z — ¥ cos 2x

7. (F)Samett & foedl dadd H, Stampsi @

@ 10 T2 W 6 TAT oG Wl © SHHE

& I A H feaw g @ ? e
iU 5

P.T.O.
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