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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
June, 2021
(MATHEMATICS)
MTE-08 : DIFFERENTIAL EQUATION

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.

1. State whether the following statements are
True or False. Justify your answer with the

help of a short proof or a counter example :
5x2=10
(a) The differential equation :
(1= )t +2(1—x)uy + (1+y)u,, +

yu, +xu, =0,

P.T.O.

(b)

(©

(d)

(e)

(a)

(b)

[2] MTE-08
1s  hyperbolic  outside the circle
(ac—l)2 +y2 =1.
y2 is an integrating factor of the

differential equation :

6xydx+(4y+9x2)dy =0

The general integral of p. d. e. xp + yq = z,

is F(f,z] _o.
y y

The solution of the differential equation

% =y with y(0) =0 exists, but is not
X
unique.
2
sianﬁLQJr y =0 1in ]0,n[ is a linear
dx?  dx

homogeneous equation.

Apply the method of variation of parameter

to solve the differential equation : 5

1
y' +6y + 9y = —3e‘3x, x>0
x

Solve : 5

(D2 -DD'+2D' - 1)2 = x2y?



3.

()

(b)

()

(b)

()

[3] MTE-08
Suppose that a thermometer having a
reading of 75°F inside a house is placed
outside where the air temperature is 15°F.
Two minutes later it is found that the

thermometer reading is 30°F. Find the

temperature  reading T(f) of the

thermometer at any time . 5

Solve the differential equation : 5
dx dy dz

x(y2 +2) - —y(x2 +z) z(x2 —yz)
Find the integral surface of the p. d. e. :
(x-y)p+(y-x-2)g =2

through the circle z = 1,x2 + y2 =1. 5
Solve : 5
(xzy - 2xy2)dx - (x3 - 3x2y)dy =0

Using Charpit’s method, find the complete

integral of the p. d. e. : 4
2xz — px2 — 2qxy + pq = 0

P.T.O.

(b)

(©

(a)

(b)

(a)

[4] MTE-08
Using the method of undetermined
coefficients, solve the differential

equation : 4

(D3+2D2—D—2)y=ex+x2

Solve the differential equation : 2
dy 2
— =(x+
oo = (2 )
Show that the equations : 5
xXp = yq
and z(xp + yq) = 2xy

are compatible and solve them.

Solve the p. d. e. : 5
2 2 2
x2a—2—4xy o= +4y26—z+6ya—2 = x3y*
Ox2 0x 0y oy? oy
Solve the wave equations : 6

2 2
6_u:a28_u,0 <x<T®
ot2 Ox2



[5] MTE-08 [6] MTE-08
under the following conditions : MTE-08
u=0whenx=0and x ==
; ek SUTTY Shieishy
a—?zOWhent:Oand
(s, €t W)
u(x,O) = f(x)Vx
|Aa g
(b) Solve : 4
NI, 2021
y+px—xip?=0.
(ToTa )

THETE.-08 : 3TeTehel THIGHTUT

ggg : 2 gug IfTFTH 3F : 50

AT : () I G 1 A+EE B
G) T 9. 2 9 7 a& fH=l =0 w9 &
IW SIS

(iti) SRS & AN 1 AN T 2

P.T.O.
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1. sdee f& fefafed o 9@ © O @19 (%) STl TR d_y:y S y(0)=0
dx ’ ’

Hfeyed Iuafa 1o YKL i TRl H 3T

IW & e IS : 5x2=10

% B 1 A © oferd g fgda &l
2

() STaheT THIEIT :

(l—y)uxx +2(1—x)uxy +(1+y)uyy +

. dPy | dy
u, +xu, =0, smx— o+ -+y=0
Yy y dx? dx
2 2 T 3
FA (x-1) +y2 =1 & AR AqEAIH T e g 2

2l

(@) y2 TeIhcl FHIHRIT :

1
"+6y +9y=—e3 x>0
6xydx+(4y+9x2)dy =0 J Y Y %3

&1 grea foero fafy @ ga wifsm) 5

hl HHIhelT TUTeh %l

(M p. d e xp+yqg=z 1 TR FHH (@)Td BV : 5
X Z
F(;;jzo 2l (D? -DD'+2D' - 1)z = x%y?

P.T.O.



[9] MTE-08 [10] MTE-08

3. (F)HA ST T oHHR fSEht | & 3T 5. (%) =fde fafu 9 o7iferr staar eI
ffen 75°F 8, 39 WL W M@l §, Sl 2xz — px? — 2qxy + pg = 0
IR I 15°F 21 3 fiFe & 9 e 1 Y0 WA F1G RIS 4
1 AfeT 30°F o st =1 fRE off wHg ¢ () it Tien fofer skt FHieH -
W oMHIX & AUHE &t GfeT T () 9 (D +2D% - D - 2)y = e* + a2
EAIE L s F1 & FHifSl 4
(@) Tk GHIRIOT hi BA AT : 5 (1) SFaHe HHIHT % =(x+y) W
e _  dy _ de I | 2
(0P +z) y(efrz) 2(e?-?) 6 (Bf@my & whEm p-yg ¥R
4. ()M TaHe THIF z(xp+yq) = 20y GEW T 3R IF T@

i 5

(@) Tf3Teh 3Tl THIHIT ¢

(x—y)p+(y—x—z)q=z

® ARG IS A HiSY S oW

0%z 0%z 0%z
2 2
z=1x2+y% =1 '@IWT%BH 5 X 8x2_4xy8x6y+4y6y_2
(@)= HifeT : 5 16y B gyt
y
(xzy—Qxyz)dx—(x3 —3x2y)dy =0 Hl gﬁﬁﬁr@ 5

P.T.O.
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7. ()T GHIRT .
2 2
G_u = aza—u,O <x<T
ot2 Ox2

o1 fafafea afael = eieflq &1 wifsie

u=0 SS9 x=0 3ﬁ'{x:n

X v =0 R
ot
u(x,O):f(x)Vx.
(@) 8 wHiT : 4

y+px—xtp? =0
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