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

(1) The degree of the differential equation
dy a .
=x——+— 1s 2.
I dy
dx
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(1)) The equation y=—(logy+c) 1is a
X

solution of the equation dy -2 for

dx 1-xy

every value of the constant c.

(111) The equation :

(y+2x) p—(x+y2) g =x* — y*

i1s a quasi linear partial differential
equation.

(iv) Partial differential equation :

0%z 0%z 8%z
+2 + =
ox?  0xdy  gy?

is parabolic in R2.

(v) The general solution of the equation

2
x? M—x @+y =0 defined in [-1,1]
dx® dx
is given by :

_ x x
y=ce +coxe

2. (a) Use the method of variation of
parameters to solve the equation : 5

X

(D? -2D+1)y =

x2+1
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(b) Find the integral surface of the
equation :
2y’ +2) p-y(x®+2) g =(x* -y 2
passing through the curve x+y=0,
z=1. 5
3. (a) Solve: 5

ylogy%er—logy:O.
dy

2
Uy

(b) Show that the equation a
be reduced to the form Ug =0 by the

= Uy Ccan

change of variable {E=x—at, n=x+at.

5
4. (a) Solve the following simultaneous
differential equations : 3
xdx _dy  dz
22 —2yz—y2 - y+z - y—=z
(b) Solve the heat equation ou = o2 82_u
ot 8x2
subject to the following boundary and
initial conditions : 7

() w0,t)=1
() wd,t)=3

(iii) u(x,0)=sinnl—x; 0<x<1
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5. (a)
(b)
6. (a)
(b)
7. (a)
(b)
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Solve the following differential equation :
8

dy d2y
Y A= -1 —~ —x+1

Eliminate the arbitrary function F from

the following equations and obtain the
PD.E.: 2

Z:F(x2+y2+22,22—2xy):0
Solve : 4
p2y+2px=y Vx,y and p>0
Solve : 6

d3y 4 d2y 5 dy 2y
e 227,08 2
dx® xdx? x%2dx 3

Find the complete integral of the partial
differential equation : 5

xp’+yq® =z.
Find the complete solution of the

following equation : 5

(D? —4D +4)y = x2 + €* + cos 2x
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AT ST shTedeRd (S, T, oY)
i ureln
fearar, 2025

U uregeRd : iUt
TH.21.3.-008 : Tdehct THIHTUT

gHg ;2 qU2 SIfeHaH 37%F : 50

FT: () FETG 137G &
(ii) 7 9. 2 Q7 TF HIE =N J97 &7 FHIfoQ
(i) FHoHAR FT FIT FI7 F1 37741 781 &1
(iv) Faiw! & 3797 T 37¢f &1

1. Tr=fafed w9 § 9 SA-9 F99 99 3R 30
T ? T S % U H wigw suufd o uid sem
SIS 10

dy  a
@) mexdx+dy & Hife

dx
2%
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() 3R ¢ & YAk HA & fau wHE

2
=—(logy+c) THRT dy_ hl
dx 1- xy

T A ¢ |

(ii) THF  (y+zx) p—(x+y2) g =x2% — >

T 74 W AfYTF STashal THHw T
(iv) STf3Teh Tashel THHI :

0%z %z 8%z
+2 +
ox?  0xdy oy?

R? ¥ Waerdl ¥ |

(v) THE x 2%—x3—y+y 0, [-1,1] #
X

HA A y =ce” +cgxe” |
2. (&) yr=a fo=ro fafy ¥ fH=fafea aHe A«
I 5

X

(D?-2D+1)y =
xZ+1
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(@) ffafaa adf® & faq a% x+y=0,

z =1 T TS STel FHhS GHTA F1d hiTeg :

5
x(y*+2) p-y(x®+2)q=(*-y"z

(%) BA hITSIT : 5
ylogy%+x—logy=0
dy

(@)eeiz fF = E=x-at, n=x+at &
SEeH R FHE a’u,, =, B u, =0 F
w9 § g foRan ST Sl B | 5

(%) Frfafea Fmaa sTaeshe THIRI 8 Hife

xdx dy dz

22—2yz—y y+2 y—z
(@) frafafed afteg IR AR gfaes & fau

mﬁw%‘ 22”%?{6#11%—111 7

G  w0,t)=1
() wd,t)=3

(iii) u(x,0)=sinnTx; 0<x<1
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5. (&) fAfafaa sTeehel THRT0 A hifSTT ; 8
2
xQ—y:(x—l) Q—x+1
dx dx2

(@) frefafea e 9 Uess ®wed F @
FHifT 3R P.D.E. T i : 2

Z=F(x?+y*+2% 2> —2xy) =0
6. () 7A HIfVTC : 4

PPy +2px=y Vx,y T p>0.s

(@) & HiTIT 6
dy ady 5dy 2y_
dx? xdx? x%dx
7. (%) oAfeTR ToRa FHIEWT ap” +ygP =z I
Ui FHIR A I 5
(@) frfafea IR 1 ol 3 T SIS : 5

(D? —4D +4)y = x2 + €* + cos 2x

X X X X X
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