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BACHELOR’S DEGREE PROGRAMME (BDP)
Term-End Examination
December, 2014

ELECTIVE COURSE : MATHEMATICS
MTE-08 : DIFFERENTIAL EQUATIONS

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

Note: Question no. 1 is compulsory. Answer any four
questions out of the remaining questions no. 2 — 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

(a) The differential equation »
(ylnx-1)ydx=xdy
is a linear differential equation of first order
and first degree.

(b) y=0, is the singular solution of the
3
differential equation 27y — 8(%) = 0.
(c) The differential equation gxy- = 3y%3,
y(0) = 0 has a unique solution.
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(d)

(e)

2. (a)

()

(0

3. (a

(b)
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The complete integral of

yzz o -x’z o =x2y is
ox oy

ox2 +y2, y2+122)=0.

The general solution of the equation

1 dy . 1
- + -, h = =kx + —
y=Xxp D where p 3 18y K

(k being a constant).
Solve  the simultaneous differential
equation :

dx _dy _ dz
x2_y2 _z2 2xy 2xz

Solve the differential equation :
(x—yz)dx+2xydy=0

Solve the following differential equation by
reducing it to normal form using change of
dependent variable :

1 2
—(x“+2x)
a2y dy . .2
— _2x—= + (X“+2)y =e

3 ( )y

Solve the differential equation :

(D% - a%) y = x* + sin bx,

where a and b are constants and D = %

Solve the following partial differential
equation using Jacobi’s method :

u,2{+u}2,+uz=1

2



(¢) By the method of variation of parameters,
solve the following differential equation : 4

2
9 L 4y=dtan2x
dX2
4. (a) Uranium disintegrates at a rate proportional
to the amount present at any instant. If m,
and m, grams of uranium are present at

time t, and t,, respectively, show that half - |

2 H
life of uranium is (t, — t,) In 2/ In (m,/m,). 4
(b) Solve the partial differential equation : 3
eyl
- (¢) Apply Charpit’s method to solve the
following differential equation : 3

pl+qd=qz-a)
5. (a) Solve the following differential equation : 4
(D - 3D’ -—2)2z =2 e?*sin (2y + X)

(b) Solve the differential equation : 4
(1+y)dx—(tanly-x)dy=0

(¢) Classify the following differential equation
into ellipticc parabolic or hyperbolic

equations : 2

2 2 2 2 2
y2du  j20u o0y xau_,

ox2 ay? xdy x &x y Oy
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6. (a)
(b)
(e
7. (a)
(b)

(e
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Test the following differential equation for
exactness :
[cos xtan y + cos (x + y)] dx +

[sin x sec?y + cos (x + y)] dy = 0
Hence solve it.

The motion of a certain spring-mass system
is governed by the differential equation

d%u 1 du

—+=-—+u=0

dt2 8 dt
where u is measured in metres and t in
seconds. If u(0) = 2 and du -0

dtli_o
determine the subsequent motion. Also
determine the time at which the mass first
passes through the equilibrium position.

Solve :
(24xy -y)dx-xdy=0

Solve the differential equation :
(D2 - 6DD’ + 9D"2) z = 12x2 + 36xy
Using the method of product solution solve

ou ou
— =2— +u
ox 0x

when u(x, 0) = 6 3%,

Using the method of undetermined
coefficients write the form of particular
integral of the equation

y” —4y =x + 3 cos X + e 2,
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Je: TG 1 WA AAGTEE |99 T T 287 73 *F
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TEE |

1. sanu & fefafae =@ o7 8 @0 s@e |
TeETEWl YT |iw Iquf i FEEaT ¥ {9 IW
%1 gft v | 5%2=10

(%) TaHA TR (y In x — Dy dx = x dy

T U1 AR YYH hife aien aw vEawd
Tl B |

3
(@) y=o,mmw27y—s(%) =0 I
IEIEERSR S

() STHT  THT % = 328, y(0) = 0 &

g g 2 |
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(‘H) mfz%—gzgl:xzywwm
0x2+y2 y2+2z2)=0 %I

() my=m+%’qﬁp=%www
y=kx+i—%,fﬂﬁk@3‘la(%l

2. (F) JUA JThcd FHIHW

dx _ dy _ dz
x2_y2_;2 2xy 2xz
=l T HIT |
(@) IaHhar iR
. -y dx+2xydy=0
%! g HIT |
(1) T@ax = iEds A F=faRga sewa g
) YA €Y § G wE 7 SN
1.2
%—2x%+(x2+2)y=e e

3. (&) Ta%Hat GHHO
(D*-aYy=x%+sinbx
# g hivw, J@f a MW b = § 3k
d

D= —.
dx

(@) Sweft fafe g Fafafea ot srawa
i 7 IR

u;‘);+u§',+uz= 1
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(M) e few fafy g Fefafea  sasww

gHioT g HINT 4

d%y

dx2

4, (%) [Pam Gl o T wfem @ &
aue @ @ faafea g ® | AR W ¢
ﬁ(t2qtmzm13ﬁtmzmiﬂﬁ'ﬂﬂ

IR &, d Rame & R K adeng

+4y =4 tan 2x

(t,~ty)In2/in (m /my) R | 4
(@) 3nifirs rawa Gl
1:2p+y2q=z2
+ g hivT | 3
(M) =iffe fafy g Fefafea s wiiea =t
Eﬁiﬁﬁ’l’Q: 3
p(1+q2)=q(z—a)
5. (%) FafeRaa steser wiew #i g iR 4
(D - 8D’ — 2)2 z = 2 e®* sin (2y + x)
(@) el THIE B §A HINT : 4

1+y2)dx—(tanly-x)dy=0

(M) Freafafge oewa wiew w e,
e AYal  Afdwaafies e d

Ffigra IR : 2
2P, 0t Pu Pa Pa_
x> oy> ox0y x ox y oy
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6. (#) T=fcifaa sraspa wifiem H S Jumefar &
ferg hifse

[cos xtan y + cos (x + y)] dx +
[sin x sec? y + cos (x + y)] dy = 0

3q: T8 T HINT | 3
(@) T FAFI-geqE a7 ) i rawe arfier

d®n  Lldu o o fefa 2, o w

dt2 8 dt

e & 3R t Qpve & wrar T R | AR u(0) = 2

sk B _ o & @ a3 s e w@

dt =0
B | 78 @@ W T i e g
qEY Ygell SR e | AT § | 4
(1) T I 3

@2Jxy -y)dx-xdy=0

7. (%) 3dHhd G
(D2 - 6DD’ + 9D'2) z = 12x2 + 36xy

H A IR | 4
(@) Tom &= faft =1 wm e arfie
u __éu
— =2— 4+,
x ox
W&l u(x, 0) = 6 ¢~3% §, I g AT | 4

(1) srfgif ones faftr gro wfieto
Y —4y =x + 3 cos X + e 2%

& Ty gured =1 wq frfag | 2
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