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BACHELOR’S DEGREE PROGRAMME
(BDP)
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February, 2021

ELECTIVE COURSE : MATHEMATICS
MTE-O8 : DIFFERENTIAL EQUATIONS

Time : 2 hours Maximum Marks : 50
(Weightage : 70%)

Note: Question no. 1 is compulsory. Attempt any
four questions from the remaining questions
no. 2 to 7. 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

(i) The differential equation

3
2 2
dx? dx
is of order 2 and degree 3.

(ii)) The complementary function of the
differential equation (x2D? — 3xD + 4)y = 2x?
is (C; + Cy In x)x, where C; and C, are

constants.
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(iii) The solution of second order partial

(iv)

(v)

2. (a)
(b)
(c)

3. (a)

MTE-08

differential equation

involves two arbitrary functions.

The differential equation
(y2 + yz)dx + (xz + z2)dy + (y2 —xy)dz =0
is integrable.

The partial differential equations xp — yq = x,

and x2p + q = xz are not compatible.

Solve the differential equation
d_y o x-y-1
dx x+y+3

Solve the differential equation y = 2p + 3p2.

Use the method of undetermined coefficients
to find the general solution of the differential
equation
3 2
dy _ 24y + d—y=1+xex.
ax3 d&x?  dx
Solve the differential equation

dy

— +2xy=1+x2+y2
1 y y

given y;(x) = x is a solution.
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(b) Solve: 4

(D3 +2D2+D)y=e2X+x2 4+ x

(¢) Solve the differential equation
(D2 - DD’ — 6D"2)z = xy. 3

4. (a) Find the complete integral of the equation
p?2+q2—2px—2qy +1=0. 4

(b) Solve: 4
(x2D? — 2xy DD’ + y2D'2 — xD + 3yD")z = 8y
X

(c) Find the differential equation of the family
of circles of fixed radius r with centre on
y-axis. 2

5. (a) Apply the method of variation of parameters
to solve the differential equation
2
jx—g + y = cosec X. 4
(b) Find the solution 6(x, t) of the following
p.d.e. using the method of separation of

variables
% _
axz ot

with  200,t) =2 6(x,t) =0
ox ox 0<x<m 6

and 0(x, 0) = f(x)
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6. (a)

(b)

(c)

7. (a)

(b)

(c)
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If the population of the country doubles in
50 years, in how many years will it become
three times assuming that the rate of
increase of population is proportional to the
number of inhabitants ?

Find a particular integral of the differential

equation
2
d—y—Zd—y+y:xeX sinx .
dx?  dx

Solve the differential equation

(1-y2)dx—(tan-ly—x)dy=0.

Find the integrating factor of the differential
equation
(6xy —3y2 +2y)dx + 2(x—y)dy = 0

and hence solve it.
Find the integral curves of the differential

equation
(mz — ny)p + (nx —[z)q = (ly — mx).

Solve the following differential equation by
reducing it to the normal form :

y' - gy’ + (n2 +%)y = xeX
X X
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(i) STdhd THIHTT

3
2 2
d7y +X2(d_yj -0
dX2 dX

wHife 2 37 °1d 3 ATeAT FHRT 2 |

(i) Adhd THHE (x2D2 — 3xD + 4)y = 2x2 Hl

[@Wh BeH (Cq + Cy In x)x 8, F&I Cy 3R Cy
I E |
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(i) feta e anfyrs st gt
o%u
0y 0x
% g W < WS %ol AMHA 8 & |
(iv) TIehal GHIR

(v2 + yz2)dx + (xz + z2)dy + (y2 —xy)dz =0
THREE 7 |

(v) OTf3h 3Taehel HHIRT xp — yq = x, 3T

=x3—y

dy x-y-1
dx_x+y+3
(@) Tl THIHTT y = 2p + 3p2 1 & HINT |
() sAfagifa omes fafer gro srehat TRt
3 2
dy _ 2y + d—y=1+xeX
dx?  dx? @ dx
T SAT9h A T ShifeTT |

T & T HITTT |

3. (%) Aashd THIHWU

dy
L +2xy=1+x2+y?2
1 Xy X*+Yy

H A T hHifoe Sefs G mm g T
y1(X)=X,1‘|‘=ﬁE|'T{UT<‘=FfQEFEFT%I
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(@) & HIC 4
(D3 +2D2 + D)y = e2X + x2 + x
(1) STereheT HHTHT
(D2 - DD’ - 6D"%)z = xy
1 &G T HIMNT | 3
4. (%) gHHw
P2 +q2—2px—2qy+1=0

&1 QUi AR 1 BT | 4
(@) & HINT : 4

(x2D2 - 2xy DD’ + y2D"2 — xD + 3yD’)z = 8
X

(1) fa B r 9t 99-%d, ek g y-318 W,
1 Fdehel THISHUT JTd SHITT | 2

5. (%) yraa foaww fafe o st arfistor

2
4y +y = cosec X

dX2
&1 g ITed hifvr | 4
(@) =R-geaRtl i @ oTifees sTashal iRty
% _®
ox2 ot
T A 0(x, t) AT HIfTT, |l 6

2 60,t) =2 o(m,t) = 0
ox ox 0<x<n & fog

qaon 0(x, 0) = f(x)
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6. (%) A Torelt o1 <l SE®AT 50 a9t | g &1 STt
g, A fore awi | @9 T A Sl Al =
forn Smu foF SEE & gfg R SEEn %

AT B ?

(1) Taeha FHIHTT
(1-y2)dx—(tan-ly—-x)dy=0

%! FA HIT |

7. (%) Adhdd THHWE
(6xy —3y2 + 2y) dx + 2(x —y) dy = 0
1 FHTRSH T[T FTd Shifle, 3T R 38 &
I |
(@) 3Taehel HHIHIU
(mz —ny)p + (nx —[z)q = (ly — mx)
EXEICICEIRICICAIE I

() f=fafgd stasa e & J\m= €9 §
U ek g T hITTT
. 2, EZ 2} <
y—;y+n+x—2y=xe
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