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BACHELOR’S DEGREE PROGRAMME

(BDP)
Term-End Examination
June, 2024
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.

(v) 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) y=tan(x+c) 1is a solution of the
differential equation y' = 1 + y2.
(i1) The differential equation :

2

2 -
X7 Uy + 20y Uy, + Y7 Uy, =0

1s elliptic for x = 0,y # 0.

P.T.O.
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(i11) The differential equation :
1+ ye?)dx + 2y + xe®)dy = 0
1s exact.

(1v) The partial differential equation :

2

2 _
x“uu, + yuu, = xy

is a first order quasi-linear partial
differential equation.

(v) The characteristic roots of the ordinary

differential equation

y"+ 3y =0are 0,£1.

(a) Solve the PDE : 5
2
28—2—49@/6 +4y2a—§+6ya—2:x3y4
ox 0x0y oy oy

(b) Use the method of variation of parameters
to find the general solution of the

differential equation : 5
y" + a?y = cosax.
(a) Use the method of undetermined

coefficients to find general solution of the

differential equation : 3

y' + 3y + 2y = x?



(b)

(©

(a)

(b)

(©

(a)

(b)

(c)
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Find an integrating factor and solve the
differential equation : 4

(x? + y2 +1)dx — 2xydy = 0.
Solve the differential equation : 3
2x+3y—-4)dx —(4x+y-3)dy =0
Solve the differential equation : 3
y = 2px + p*x?

Solve the differential equation : 4

d%y dy

2 2

x*—= +2x — - 20y = (x +1

dx? dx y = )

Form a partial differential equation from :
3

(x-a)@+(y-b2+22=1.

Find the integral curves of the differential
equation : 3

dx dy dz

2

x2 —y2 -z 2xy  2xz

Find the complete integral of the partial

differential equation : 4

¥2p - xyq = x(z - 2y)
Solve the partial differential equation: 3

(D2 - DD' -6D2)z = xy

P.T.O.



(a)

(b)

(a)

(b)
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2 2

Solve the Laplace equation a—LZL + a—LZL =0
ox oy

in the rectangle with u(0,y) =0,

u(a,y) = 0,u(x,b) = 0 and u(x,0) = f(x).

7
Find the general solution of the following
differential equation : 3

X

y' =2y + 5y =e”

Find the solution of the equation : 5

— —u
XUy + YU, = xe

with . = 0 on y = x2.

Verify that the differential equation 1is

integrable and find its integral using the

method of Pfaffian differential equations :5

yz2(x? — yz)dx + zx2(y? — x2) dy
+xy2(22 - xy)dz = 0.
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(i) 999 9 2 9 7 d& fe=gl o 990 &
S 3Ifa)
(iii) BoRciel & FAT HT 7gAld Tl Bl

(iv) Tl & 3797 G e 2l

1.

gaey e frefafad wed g @ a@r 1@l

i Iqufd Aol YRR i TR § 3

ST i gfte HifvT : 2x5=10

() Adhdl THIHI y =1+ y2 & Th BA
y = tan(x + ¢) %I

(i) 3Tahel GHIHI :
X% Uy + 2Ky Uy, + ¥% Uy, = 0

x#0,y#0 @%I’Q,ﬂgrﬁqﬁ%l

P.T.O.
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(iii) 3TThHE THIHIO :
1+ ye®)dx + Qy + xe®)dy =0
YA 2|

(iv) 3Tf¥Teh STashel THHOT :

2 2 _
XU, + yuu, = xy

[N \WaN a
Teh YYH il (Wehehed 3Hdchel HH[H T
J

(v) WYX 3Tkl THHT

y"'+y =0
& sIfraefoes ga 0,+i 2l
(%) SR AR FHIRIT : 5
xzﬁ— xyaa;;+4y2 2;2 + 6y g—izx3y4
&I T RIS
(@) yaa faem fafy &1 7@ s awd
AR 5
y" + a2y = cos ax
®l FA I
() ARG o fafyr &1 9AM e sTEasd
A : 3

Yy + 3y + 2y = x2
<hl Ych @l Id %Iiaﬂl
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(@) Aahel THHT : 4
(x2 + y2 +1)dx — 2xydy = 0
% Uh GHEhe U A hItSd 3 B

FHISU|
(1) 3kl FHIRT 3
Cx+3y—-4)dx—-(4dx+y-3)dy =0
®I T It
4. () AdRHA FHIHT : 3
y = 2px + p*x?
®I TA it
(@) el FHIRIT : 4
x2%%+2x%£—%wz(x+D2
®1 T HifoT|
(M (x-a+(@y-b2+22=1 9 T&H A0®
3aehel THIHO IS 3
5. () 3Ehcl HHIH : 3
dx _ dy _ dz
x? —y? -2 2xy 2xz
% HHRS doh T I
(@) Aahdd FHIHT 4

¥ip - xyq = x(z - 2y)
%1 FHUl GHIhel A hiTSIg|

P.T.O.
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(1) 3R AR GHIHI : 3
(D2 - DD’ - 6D2)z = xy
%! BA HIfST

(d)AFId w(0,y) =0, w(a,y) =0,ulxb) =0
AR w(x,0) = f(x) | oTd GHHTO :

o%u  0%u
cu,2% o
ox?  0y?
&I §A HIfST| 7
(@) 3Tehed HIHITT : 3

y' =2y + 5y = e~
1 ATUh T A DI
() GHIH 5

— —u
XUy + YU, = xe

®1 T HA HIGC FEl y =2 W u=0
2l

(@) FAua it for STashdl GHIRI 5

y22(x% — yz) dx + zx%(y? — x2) dy
+xy2(2%2 - xy)dz = 0
TR B BRI (Pfaffian) 3Taehdl
gHIRn Sl A kG Hi fafy W gEeR

AR M hiTSq|
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