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BACHELOR’S DEGREE PROGRAMME
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(Elective Course : 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 calculator is not allowed.

(iv) Symbols have their usual meanings.

1. State whether the following statements are
True or False. Justify your answer with the
help of a short proof or a counter-example :

2x5=10
(1) The IVP xy' = 2y, y(0) = 1, has a solution.

P.T.O.



(i)

(iii)

(iv)

(v)

(a)

(b)
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The differential equation :

X%y, — y* uy, - 2yu, =0

1s elliptic for x = 0,y # 0.
The differential equation :
cos ydx + (y2 —xsiny)dy =0
is exact.
The Pfaffian equation :
(2xy% + 2xy + 2x22 + 1)dx +dy + 22dz = 0
1s integrable.

The partial differential equation :

ou ou
(x? —y2)a+ (2 - ux)g =u® - xy

1s a first order linear partial differential

equation.

Solve the differential equation : 3
2x e¥ dx + (x2e? + cos y)dy = 0.

Use the method of undetermined
coefficients to find the general solution of

the differential equation : 4

d?y _dy
Y 59 L 6y = ye2x
axz x0T



(c)

(a)

(b)

(©

(a)

(b)
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Solve the differential equation : 3

ﬂ +xy = y2er/2 log x.
dx

Use the method of variation of parameters

to solve the differential equation : 4
y' =2y +y=e"sinx

Find the integral curves of the differential

equations : 4
dx dy _ dz
y+zx  —(x+zy) x*-y?

Find a particular integral of the

differential equation : 2
(D2 +3DD' +2D'* )z = x + y

Find the complete integral of the

differential equation : 4
pq = xz.
Solve the differential equation : 3

(xzD2 — 4xyDD’" + 4yzD'2 + 6yD') z = x3y?

P.T.O.



(c)

(a)

(b)

(a)

(b)

(©
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Find a particular integral of the following

differential equation : 3

D2+ 2) y = x2e3* .

Solve the Laplace equation : 6
2 2
u o _
ox2  0y?

in the rectangle with u(0,y)=0, u(a,y)=0,
u(x, b)=0 and u(x,0)= f(x).

Find the complete solution of the following

equation : 4

(D2 —4D+4)y = x2 + e* + cos2x

Verify that the differential equation : 4
(y+2)dx+(z+x)dy+(x+y)dz=0

1s integrable. Find its integral using the

method of solving Pfaffian differential

equations.

Solve the differential equation : 3
(D2 +2DD’' + D'?)z = 2cos y — xsin y

Solve the differential equation : 3

2x+y+1)dx+(4x+2y-1)dy =0



7.
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(a) The half life of a radioactive cobalt is

(b)

5.27 yrs. Suppose that a nuclear accident
has left the level of cobalt radiation in a
certain region at 100 times the level
acceptable for human habitation. How long
will it take the region to be habitable
again ? 5

Find the solution of the equation :
2(x+y)a—z+z(x—y)% = x2 + y2
ox oy

with z =0 on y = 2x. 5

P.T.O.



[6] MTE-08

MTE-08

Edeh SUTY hrshA
(s, €1 h.)
L:E IR R
faaw@r, 2022
(U wrazshn : i)
TH, €T, $.-08 : 3TTheT WHIGIUT

ggg ;2 Fqu2 JfIFad IF ¢ 50

g : () W G 1 Al 2
(i) 99 H. 2 9 7 9% fR=E g9 &
ELLEIE
(iti) SRR & FAN 1 A Tl 2

(iv) TRl & T4 HHFE 1Y B




[7] MTE-08

1. waEu fe fefafad s g9 € @ s
i Iudfa STUEl YogEIol i WErdl § ST
IW H1 gfe HifT - 2x5=10

() oAfeHE WHE xy' = 2y,y(0) =1, &1 Th

T 2l

(i) x#0,y=0 @& faU aha GHIHI :

2 2 —
X% Uy — Y7 Uy, —2yu, =0,

el 21

(iii) 3TTHE THIH :

I
o

cos ydx + (y? — x sin y) dy
Ty 2|

. A~ [
(v) ®IHIF FHIR :

(2xy? + 2xy + 2x22 + 1)dx + dy + 22dz = 0
A

(v) 3Tif¥Teh 3Taehel THIH :

e
X

TH Wem Wi Yo  oAifien St
Gt 2

P.T.O.
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(%) 3Tahcl HIRI 3

2x e¥ dx + (x2e? + cos y)dy =0

%1 B HITST
(@)Afiia e fafyr @1 9o oA
THIERT 4
LY 5D gy e
dx® dx

HT MYk A A hiS4|

(1) 3Teehel IR

@, xy = y2e¥*/2 log x
dx

Hl §A HITT| 3

(®) e fomror fafy =1 9o &tk 3/aed
GHRIOT 4

y' =2y +y=e"sinx

Tl BA HIfT|
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(@) 3Tdhe] THIHIT : 4
dx dy _ dz
y+zx —(x+zy) x2-—y?

% GHIRS g% A hifeg|

(T7) 3Taehel IR 2

(D2 +3DD' +2D'*)z = x + y

1 T foRiY a1 A Hifeg
() 3Tahe FHIEHI : 4
pq = Xz

T GYUT GRS A1d RIS

(@) 3Teh A FHIRITT : 4
(xZD2 — 4xyDD' +4y2D'? + 6yD') z =x3y4
H §A HIT|

() frafafed Tara gHRtor =1 T fa9
TA 1 HINT ¢ 3

(D2+ 2) y = x2e3%

P.T.O.
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5. (W)IAMET u(0,y)=0, u(ay)=0, u(x,b)=0 3R

u(x,0)= f(x) H e THIHT : 6
2 2
u ou_
ox2  oy?
I TA DITSTY

(@) Fefafed FHeon &1 99U g ST @ 4

(D2 —4D+4)y = x2 + e* + cos2x

6. (F)FATUG HIWT fh Tahal THIHT : 4

(y+2)dx+(z+x)dy+(x+y)dz=0

THEHE B BRI g% TS &l

A & i fafr ¥ sHw wHA JW
AL

(@) 3Taehcl IR 3

(D2 +2DD’' + D'?)z = 2cos y — x sin y

Tl BA HIfT|
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(T7) A THIHL . 3

Q2x+y+1)de+(4x+2y-1)dy =0

Tl BA HIfT|

7. (&) faeeTfas Hidee &1 otd e 5.27 99 B
o ofifse fedt &= favw H  Aifwekra
el ¥ wEee O &1 ®WR AEEE

9 WM & fau @ed w9 100 T
SR B SE &N i YA areErd e W

fohaT W9 &M ? 5

(@) THIHT ;
z(oc+y)%+2(x—y)§:x2 + y2
ox 0

W&l y=2x W z=0 @ W TA T@

e 5
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