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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
December, 2024
(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
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
remaining help of a short proof or a counter-

example : 2x5=10
(1) y=acosmx+bsinnx is a solution of the

differential equation y"+n2y=0.
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[2] MTE-08
(1) The differential equation :
Yy +3YUy, +3u, =0, y# 0
1s parabolic.
(111) The differential equation :
(2xcosy + 3x2y)dx + (x3 —x2siny— y)dy =0

is not exact.
(iv) The partial differential equation :
Vi, + XU, = xy(x2 — yz)
1s a first order linear partial differential
equation.
V) If y1,59,e .y, are solutions of an nth
order linear differential equation, then :
Y=01Y +CoYo e +Cp ¥
is also a solution.
2. (a) Solve the differential equation : 3
ysin 2x dx —(yz + cos? x)dy =0
(b) Use the method of variation of parameters
to find the general solution of the

differential equation : 4

X

1+e*

y'=3y'+2y=
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(c)

(b)

(c)

(b)

(©

[31] MTE-08

Solve the differential equation : 3
¥ +(x+1)y = e y?

Use the method of undetermined

coefficients to find the general solution of

the differential equation : 4
Y +y —12y = 4e2*

Find an integrating factor and solve the
differential equation : 3

(y4 +2y)dx+(xy3 +2y4 —4x)dy =0

Solve the differential equation : 3
2 y—Jx2 +y2
dx
Solve the differential equation : 3
=9 _ 2
Y =4px —xp
Solve the differential equation : 4
d*y dy
2 3
X ——4+x—-—-y=x
ax? dx Y
Find the integral curves of the differential
equations : 3
dx dy dz

cy—bz - az —cx - bx —ay
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5. (a)

(b)

(c)

(b)

(©
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Form a partial differential equation from

2

X +y2:(z—c)2tan2a. 3

Find the complete integral of the partial

differential equation : 4
y2zp — x%2q = x%y
Solve the partial differential equation: 3

(D2+3DD42D£)z=x+y

Find the complete integral of the

differential equation : 3
p-g=x%+y?
Find the general solution of the differential
equation : 4
Y'+y -2y=x+sinx
Find the orthogonal trajectories of the
family of parabolas y = cx2. 3
Find the solution of the equation :
x(y2 +u)ux —y(x2 +u)uy = (x2 —yz)u

with u=1on x+y=0. 4
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(b) Find the solution of the one-dimensional

wave equation :

Fz_10%
ox2 ¢ ot?

satisfying the boundary conditions

z(O,t) =0= z(a,t), where a 1s constant. 6
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MTE-08
Taeh IUTY hreshd (3. <1 W)
AT AL
faa=r, 2024

(s urgTsRT : iUt )
T, A, $.-08 : MahT WHIHIUT

ggg ;2 U2 fIFad 3F ¢ 50

T2 . G) FTE 1 FaT 8
Gi) 99 @ 2 T 7 & fFsl IR 759 &
3 3ifora/
(iii) BeFAR & FIT HT FAMA 78T 2/
(v) FdAH & 397 GE 7Y 8§

. adEu f& FEAfafEad &oF ¥ § O o8|
ESIE i 1 e > ) B S S xR M= A 2

3 IW 6l e HINT : 2x5=10
() 3Tehed] FHIRLT 3" +n2y=0 K1 Th BA

y = acosnx + bsin nx %I

(@) 3Taehel IR

Yy +3YUy, +3u, =0,  y#0
A 7
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(1) Taehed THRIOT :
(2xcosy+3x2y)dx +(x3 — x2 siny—y)dy =0
PEIRCIE I

(91) 3TIf3Teh 3Teh el HHIRITT :

Yy + XUy, = xy(x2 —y2)
Tk uH Hife Jow  oAfw  sEwd
TR
(T)AR 3, 99,00yy, nd Hie & fiteea
T FHHT & BA €, dl

Y=01)] +CoYg e +C,y,
ft T T B
() A THIHL .

ysiandx—(y2 + cos? x)dy =0

FI TA HIQ 3
(@) y=e faeror fafy &1 93 wRE sEhd
TR 4

Y _3y+2y:1+ex

HT MYk A A hISG|
(T7) 3Toehel GHIHIIT

y'+(x+1)y:ex2y3

I BA HifU| 3
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() AFiRa one fafy @1 g e Tasd
HHIHLT
Y4y —12y =4e*

1 9 T A hITSC| 4

(@) A THIHL .

<y4 +2y)dx+(xy3 +2y4 —4x)dy =0

% Th GUEhS U T HIY AR e
EAIEIY 3

(1) 3/ahel FHHT :

dy 2 2
X—— =7y —4/x° +
dx y y

H BA HIWT| 3

(%) 3Tahel HHIHI

y = 2px — xp?
I BA HIST 3

(@) 3Taehel IR

d? d
PR Al

dx? dx
I BA HifU| 4
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(1) Taehel FHIHLOT

dx«  dy  dz
cy—-bz az-cx bx-ay

% THGA g% Fd hIfSTu| 3

5. (&) x2+y2:(2—c)2tan2oc =B e 9

Adhel GHIHII EEIEY 3

(@) AR 3Tehel HIRIT :

y2zp — x2%2q = x%y

1 HYUl AR A1G HifSC) 4

(1) STITRTeh Taehel WHIRIO :
(D2 +3DD'+2D'2)2 —x+y

&I BA HifU| 3

6. ()3TThel HIHI :

p—q=x%+y>
1 HYU AR A1G HifSC) 3

(@) A THIH .
y'+y -2y=x+sinx

1 A9 T A hITSC| 4
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[a

(1) e & GRAR y=cx? & TEHONT T4
(orthogonal trajectories) A hifaT| 3

7. () THHI :
x(y2 +u)ux —y(x2 +u)uy :(x2 —y2)u

el x+y=0 W y=1 ®, * BA [
hITSTq| 4
(@) ufeEa gfaee z(0,t)=0=2(a,t), &l a
TH IR T, & HIR HH o ThHiaH

AT FHR T :
@210
ox? 2 ot?
T B Jd HIST| 6

XX XXXXX
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