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BACHELOR’S DEGREE PROGRAMME
(BDP)

{1211 1% Term-End Examination
June, 2016

ELECTIVE COURSE : MATHEMATICS
MTE-08 : 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. No marks will
be awarded without justification. 5x2=10
(a) The solution of the differential equation
dy .
— =y with y(0)=0
ax T y(0)

exists, but is not unique.
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(b) For the differential equation

&y A T Y +Qa-0,
one integral included in the complementary
functionis e™ if 1+Px) +Qx) =0.

(¢c) The simultaneous differential equation of
simple harmonic motion of a particle in
phase-space is

o _ d’; =dt with y(xg)=yo.
y -0
(d) The solution of the partial differential
~ equation

D-2D"2D-D'+1)(D%2-D"z=0 is

z=1f(y +2x) + e * fH(x + 2y) + E C, earx+bl‘y,
r=1

witha - b2 =0.

(e) The Pfaffian equation :
(2xy2 + 2xy + 2x22 + 1) dx + dy + 2z dz =0
is integrable.

2. (a) Find the solution of the one-dimensional
wave equation

P2 _1 0%
ox? 2 at?
satisfying the boundary conditions
z(0, t) = 0 = z(a, t), where a is a constant. 6
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(b)

3. (a)

(b)

4. (a)

(b)

()
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Solve :
(D -1)2 D2 + 12 y = sin® % +e*

A particle falls from rest in a medium in
which the resistance is Av2 per unit mass, v
being the velocity of the particle at time t.
Prove that the distance fallen in time t is

% Incosh (t. Jer ), where g is the acceleration
due to gravity.

Solve :

(y2+yz)dx+(z2+zx)dy+(y2—x&)dz=0

A quantity of a radioactive substance,
originally weighing x,, gms, decomposes at a
rate proportional to amount present. If
one-third of the original amount is left after
3 years, find the amount of the substance
left after t years. |

Solve :

x2y2 (2y dx + x dy) - (5y dx + Tx dy) =0

Using Lagrange’s method, solve the
differential equation

p—qylny=zlny.
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5. (a)

(b)
6. (a)
(b)
(9]
7. (a)
(b)

(c)
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Solve :
(D? + 5DD’ + 5D'2) z = x sin (3x — 2y)

Solve :

dx dy dz

y2+yz+z2 z? + zx + x2 x2+xy+y2

Using the method of variation of parameters,
solve the equation

2
4y +a%y =secax.
dx2

Solve (p + q) (px + qy) = 1, using Charpit’s
method.

Solve :
dy 1
dx x+y+1

24 d
- dx? *ix
Solve :

+y=Inx

p2—2xyp+4y2=0,wherep= gx}—'

Using U=%x2 and V=%y2, solve the

partial differential equation
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yfee uTgamH : Tiva
wW.A.3.-08 : ATHA GHIEHT

9T : 2 g2 S7fermaT 37 : 50
(FT #71:70%)
HZ: TG 1 FA ARG E | AT T 28778

e a5t & I Y | Fogpeie] & FAIT H
! ogla 8 |

1. wane f6 fefafas o g7 § 1 9@y | wft
I YA TGl i TR | A I h
gfte Hifv | form gfE & i3 oi = fog st |

5%2=10
(F) et GHtH

dy

~ -y, y(0=0
dx y, y(0)

¥ T H A R, g & Afgdia T R |
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(@) FEHA qHIHT
d? 9 i p Y T +Q=0
dx2
% fae =fg 1+P(x)+Q(x)=o,a‘rwwﬁ
A Toh FHIR e X BN |

(1) yEEgEte # w1 A WA AEd A Bl
IR A I I HaqheT FHIHOT
dx dy

—= =dt, y(xg)=yo g
Yy -o?x

() i e gt
(D-2D)2D-D'+1)(D%-D)z=0 ¥ &A

z="fi(y + 2x) + e * f(x + 2y) + E Cr eafx+bfy,
r=1

&l a, -b2=0 2|

(5) Sfhe raset T
(2xy? + 2%y + 2xz2 + 1) dx + dy + 22dz =0
JUTHANT B |

2. (%) ufear gfade z(0, t) = 0 = z(a, t), & a T
I B, A TER W T Thfofim @
et :

0%z 1 8%

x? o2 at?

1 & I HINY |
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(@) & hRw 4

(D - 1)2 (D2 + 1)2y = sin? % +e5

3. (%) T o fauwEen A wh Arew, S iy
w2l e gemm R, A AR Prar 2 1 v
freft oft T t W o 6 A R | Rrg Fife i
w1 g @@ t ¥ ®™@ &R W

%lncosh(t\/gi) 2, el g e =W R | 5

(@) & Hif 5
(y2 +yz) dx + (z% + zx) dy + (y2 - xy) dz =0
4. (%) o el wgred R 7@ R x, 7@ R 9
Y IUfUT HET % GHEU @ A rwEfed
S ® | AR 3 Nl g @ W W -

e A9 @ S 8, At q9 F Aag 9ge f
e §a hifv | 3

(@) &= hif : 4
x2y? (2y dx + xdy) - by dx + Tx dy) =0
(1) <o fafyr gro rawa st

p-qyiny=ziny
%1 g T IR | , 3

MTE-08 7 P.T.O.



5.

6.

1.

(%) & Hifore

(D2 + 5DD + 5D'2) z = x sin (3x - 2y)

(@) & Hifv :
dx

dy dz

2 2 2

y2 +yz+2z

(%) = femo faftr gro wfiemtor

2
4y +a2y=secax
dx2

wzamaﬁlﬁlm
(@) =fde faftr gro aeftentor
P+ (Px+qy)=1
1§ I i |
(M) &« hif .
dy 1
dx x+y+1
(%) T hif ;
d’y _dy
Xz?‘;E—X&
(@) & hifve ;
dy

p2—2xyp+4y2=0,ﬁ€fp=&

+y=Ilnx

z°+ZX + X x2+xy+y2

() U=%x2 aiv V=%y2$rsnﬂﬂa;{a§31ﬁ3m
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