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BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination
June, 2025
Elective Course : Mathematics
MTE-008 : 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.

(iti) Use of calculators 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 :

10
(i) The degree of the differential equation :

3
y—xﬂzr 1+ ay
dx dx

1s 3.
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(i) The equation y=e™ is a solution of
@ +y=0;xeR.
dx?

(111) The equation 2(y+zp) =q(xpt+yq) is a
non-linear partial differential equation.

(iv) The general solution of the equation
xzy” +xy'+4y=0 defined in x>0 1is
given by :

y =c¢; cos(2log x) + ¢y sin(2log x)
(v) Partial differential equation :
o’z 92 0%z
2 Y 3
ox oy
is hyperbolic in R2.
2. (a) Solve: 5
y=2px+p4x2; x>0

(b) Solve : 5

(5+2x)2;i—3—6(5+2x)%+8y =0
3. (a) Find the complete integral of the PDE :
(p*+qP)y=qz
using Charpit’s method. 6
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(b) Eliminate the arbitray function F from
the following equations and obtain the
PDE : 4

[2)-

4. (a) Use the method of variation of
parameters to solve the equation : 5
(D? +2D —8)y = 2

(b) Find the general integral of the
equation : 5

Cxy-Dp+(z —2x2)q =2(x —yz)

and the solution surface which passes
through the lines x =1, y=0.

5. (a) Solve: 5
y(axy +e*)dx —e*dy =0
(b) Show that the equation : 5
2 8y

2
X7 Zyy +2XY 250 + Y7 2, — X2, +3YZ,, = ~

can be reduced to :

2
28_2_\,8_2 s *
ov2 ov v2

by transformation u=xy, v=1x.
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6. (a) Solve the following simultaneous

differential equation : 4

dx 3 dy B dz
y3x — ot 2y2 —x3y 92(963 - y3)

(b) Find the steady state solution
u(x, t) =ugy(x) of heat equation
u = a2uxx satisfying the conditions: 6
u(0,t)=-1
ul@2,t)=1.
7. Solve the following differential equation : 10

D2y+ (1—-cotx)Dy—ycotx = sin? x
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Tk SUTET Shidiehd (Sit, ST, Ut)
e aireT
I, 2025

U uTeaeRd : iUt
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gHg ;2 qU2 SIfeHaH 37%F : 50

T () FFAG 1 3aF &
(ii) 979 2 T 7 TF FIT o T97 & HIfQ/
(iii) DRI BT FIT FI7 H1 37T 781 &1
(iv) il & 379 Trr=T 37 &1

1. Tr=fafed w9 § 9 SA-9 F99 99 3R 30
T ? T SW % Uy H wiaa syufd @ gfd Serew
EUELE 10

() Tk FHIRI ;

3
y—xﬂzr 1+ ay
dx dx

1 HIE 3 T
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(11) —2+y:0;xeR H Tk TA GHIRIO

dx
_ eix %l
(iii) THFHT 2(y +2zp) = q(xpt + yq) & WfEw

SIS 3Terhol THIRTO T

(iv) THH xzy”+xy’+4y=0 wH x>0 H
R3ILIE] ' y =ccos(2logx) +

¢y sin(2log x) g

. 0%z 262
(v) ¥ oTashal FHihIOl = T

8x2 8y
R? # rfquae™ B
2. (&) & *ifSQ 5
y=2px+p4x2; x>0
(@) T HIT : 5
2
(5+2x)2dy 6(5 + 2x) y+8y 0
dx?
3. (&) =IRfue fafy =1 w3 e H=fafea PDE &1
quf g FeRIferg 6

(P?+q*)y=qz
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(@) T3 e F ol FAfafea s 9 o«

FHIfSTT 3R PDE ! 9T Shife 4

F(ﬂ):o
V4
4. () gr=a fa=ror fafy &1 gam s fefatea

THRITT B I 5

(D? +2D - 8)y = 2¢*
(=) gHR 5
(2xy —1D)p+(z—2x%)q = 2(x — y2)
H W GHRA A Hitee 3R Ywmmsdt
x=1,y=0 ¥ TERA 9l HHAA TA

IREQSLY
5. (%) & HehIferT - 5
y(axy+e*)dx —e*dy =0
(@) TeIs foh Tt 5
%z, +2xyz. + Y2y, — X2, + ByZ _8_y
e T By TV Zyy THEy T OYEy =7 ,
2822 0z u
u=xy,v=x T W v —2—\/—:8—2
ov ov v

T AT 8 ol g1
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o oo o (aWa

() TTEIARad M9 HAdehel HHIR U el <hIIST

4

dx _ dy _ dz
yix—2xt  2y%—x3y  9z2(x3—9?)
(@) S TR 0, = a’u,, F1 TR srawen #
u(x, t) =u,(x) ¥@ @ wive e fag
u(0, t) =-1 , ul2,t)=11 6

o o o

[THETATEd 3fehe] HHIR U <hl &gt JATd SIfs ¢ 10

D2y+(1—cotx)Dy—ycotx =sin®x

X X X XX
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