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ELECTIVE COURSE : MATHEMATICS
MTE-08 : DIFFERENTIAL EQUATIONS

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

Note : Questwn 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 answers with the help ofa
short proof or a counter-example. 5x2=10

(@) The differential equation of all circles
touching the axis of y at the origin and
centres on the x-axis is '
| Ay 2 2

2xy — + (x° - =0.
XY % x*-y°). |

() y +Px) y=Qx) y"isanon-linear equation
for all integer values of n.

(¢) The complete solution of the second order
pd.e. - ‘
o%u
ox oy

" jnvolves two arbitrary constants.

=X-y
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(d)

(e)

2. (a)
(b)
()
3. (a)
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The differential equation
dy 4

— +2xy+xy*=0
i Yy + Xy

is reducible to a linear differential equation.

The partial differential equation
~ ou : :
u— =¥ +sinx, u=ux,y),
ox . y

is a quasi-linear p.d.e.

Solve the following differential equation :

ydx—xdy+(1+x2)dx+x2sinydy=0

Solve the simultaneous differential equations
dx B dy _ dz
yx+y)+az x(x+y)-az Zx+y)

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

2
x?ddx%fzgx—y+(1+;2§)xy=x2ex

Use the method of variation of parameters to

solve the differential equation
2

1+e%

yII_Y=



(b) The differential equation of a damped
vibrating system under the action of an
external periodic force is

a%x dx o

at—2+2mogg+n x=acospt.

Show that if n > mg > 0, the complementary

function of the differential equation
represents vibrations which are soon
damped out. Find the particular integral in
terms of periodic functions. 4

(¢) Find a homogeneous linear - differential
equation with constant coefficients that is
satisfied by .

y= 5xe 2% cos 3x. 2

4. (a) A body whose temperature is initially 100°C
is allowed to cool in air whose temperature
remains constant at 20°C. Find the
temperature of the body as a function of
time t, if it is observed that the body cools to
40°C in 10 minutes. .3

(b) Use Charpit’s method to find the complete
integral of the following partial differential
equation : 4
xp+3yq=2(z— x2q2) ,
(¢) Solve the partial differential equation

(8D2-2D'2 + D - 1) z = 4X¥Y cos (x+y). 3

5. (a) Solve: } ' : 3

o2
%+Xy=ex /2 (sinx)yz
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(b)

(e
6. (a
(b)
(c)
7. (a)

(b)
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Solve the following initial value problem :

2
:—x%+% — 2y =—6sin 2x — 18 cos 2x
y(0)=2, y(0)=2

Find the integral curves of the equation
(mz —ny) p + (nx - Iz) q = (Iy — mx).

Verify that the following equation is
integrable and then detérmine its solution :

(y2+22)dx+xydy +xzdz=0
Solve the differential equation
dy
4(x-22 2 = - 12
(x-2) I x+y-1

Write the ordinary differential equation
ydx+ xy +x-3y)dy =0

in the linear form, and hence find its
solution. ,
Using the method of separation of variables,
find the solution of the heat equation

ut = kzuxx , k >0

that satisfies the following conditions :

w0, t) =0, w2, t)=0, ux, 0) = L™=

Show that the partial differential equations
p2+q2—1=0and(p2+q2)x—pz=0

are compatible.
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1. mqﬁsﬁmﬁri@amw%mmmf\m
 3qofi SIgET SeIEE S HEEA § o1 Sl
gfee S | | 5x2=10
(%) ymﬁ@ﬁgm@a@a‘sﬂaﬁrﬁﬂ%
¥ x-o18 WE, AR GHIH

: 2xydx+(x—y2) O%I

(@) y + P®y= Q(x)yn,nasmﬁu;:ﬁasmﬁa;
fau oitfes arfieto 2 | ‘

(n) ﬁ?ﬁaﬁﬁmmaﬁm
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(9) TR GHeR
gx—y+2xy+xy4=0
1 Tk Waw el Tt § goe R o
ehat B |
(T) ofrh Srasher gefietor
u@ =e’ +sinx, u=u(x, y)
ax ? ? b

T Wegesheq ifieh stasa auftet 2 |

2. (w)ﬁw%ﬂvéamwﬁwwsamaﬁﬁq: 3

ydx—xdy+(1+x2)dx+x2sinydy=0

(@) F=fafed gma srewa afieon ® e S . 3
dx _ dy _ dz
y(x+y)+az_x(x+y)—az_z(x+y)

@) W{ﬁamﬁwﬁaﬁ-ﬁf?xmﬁwﬁ%ﬁw
THIH B YW w9 § guEle w9 w9

#HIfm . 4
\ ,
x%—2%+(1+—x%)xy=x2ex
8. (%) wr=a frewr fafy & sraeer wftey
y'-y= |
1+e*
H & HfC | 4
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(@) mmﬁaﬁaﬁ%m%mﬁmﬁaw
%:—;(+2m0—d—x—+n2
%@@%aﬁmmpo,aﬁmm.

1 T B I HEE B T e § S
g oranfea B Sma | el werl % wal H

x=acospt% |

oy TR FI@ AR L 4
(M) TR TP o Y@ wHETd HEE A
y= 5xe2X cos 3x
g Hg B B | T 2

4. (%) T fvs, Rrew smw § AR 100°C B, H
" ' 90°C % TOR T areh Iy § I8 8 fe
S | AR g e 9 fe fivg 10 e @
40°C T 31 A W R, N W ¢ H HH P
Y A fivg &1 aqum Ja HIT | -3

(@) =rfie-fafts gra orifies Srasher TRl
xp + 3yq = 2 (z — x2q?)
%1 qul THTRS F HINT | 4
(1) 3Tk raEw FHIR
(3D2 - 2D2 + D — 1) z = 46** cos (x +)

- g HIT | , 3
5.A‘($)gaaﬁr%rq: | | 3

dy _x¥2 2 -
dx+xy—e (sinx)y
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(@) Fefafea snf wm awen = g0 Hifv - 4
d—2X+d—y—2y=—6sin'2x—18cos2x
dx? dx
¥(0) = 2, y(0) = 2
(m) e
(mz ~ny) p + (nx - Iz) q = (ly — mx)
% TUIHT T Wi HIRT | 3

6. (%) wia B R aeiem

(y2+z2)dx+xydy+xzdz=0

- THTHTHI R T THHT & WA HIRTC | 4
(@) 31 whaer gt
4(:<—2)23X_-‘>’=(x+y—1)2 L
H g iR | 3

() |TURT T gHfieRTor
ydx+(xy+x-3y)dy=0
I Waw w9 # fafige, it a9 o9 = o
#ifw | 3

7. (%) TguFRw Gy g s g

ut=k2uxx,k>0

1 T I Hife I wfyged
u(0,t) =0, u(2,t)=0, ux, 0) =

! TFSE HT A | 7

(@) feamre fo o1l emea aftem

p2+q2—1=03ff((p2+q2)x—pz=0

gaTEa § | 3

sin ©x
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