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BACHELOR’S DEGREE PROGRAMME
- (8DP)
-~ Term-End Examination
June, 2020
MTE-08 : DIFFERENTIAL EQUATIONS
(MATHEMATICS)

Time: 2 Hours o Maximum Marks : 50

Note : () Question No. 11is compulsory.
(it) Answer any-- four questions form the
remaining Question-No. 2 to 7. |

(iii) Use of éalcu_lators 'isl not allowed.

1. Stafe whethier the following statements are
~ True or False. Justlfy your answer with the
help of a short proof ora counter example: 10

) For the IVP f (x, ¥)» y(xo) = o the
continuity of f (x, y) and % guarantees
the unique solution of the problem.

P.T.O.
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"~ (i) The differential equation :

32
(1 xz) 8xay (l_yz)‘a';g'
+X—+ 2xy-2gy£-z=0

is hyperbolic if (%2 + y2) > 1.
(iii) The integrating factor for the differential

equation :
ydx ~xdy +Inxdx =0

is —.
x3

() (a~2) d(xy)+xydz =0 is the Pfaffian
differential equation corresponding to the
family of surfaces xy = ¢(a -2).

(v) The differential equations Xp =yq and

z(xp + yq) = 2xy are not compatib}e.

2. (a) Find the solution of the differential

equation : -3

(ax+hy+g)dx+(hx+by+f)dy=0



(b)

(©

(a)

(b)

©
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Use the method of undertermined
coefficients to find the general solution of

the differential equation : , 4

3 2
4y 8 ger 4 442
dx®  dx?®

Solve the differential equation : 3

Use the method of variation of parameters

to solve the differential equation : 4
ym+ 3yl+ 2y — 4ex

Find the integral curves of the differential

equations : 4

dc _ dy dz
x2-y2 22 2xy 2xz

Find a particular integral of differential

equation : 2
(D3 - D’3)z = x848

P.T.O.
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Find the complete integral of the

differential equation : 4
xp +3yq = 2(z - x%¢?)

Solve thé differential equation - 3

(:zczD2 + 2xy DD' + yzD'z)z = x™ "

Find a particular integral of the following
differential equation : 3

(D2 —2D+1)y= xe* sin x

Find the solution of one-dimensional wave

equation :

2z 1 322

a? 2 a2

- satisfying the boundary conditions :

2(0,t)=0= z(a,t)
where q is a constant, 6

Solve : ' 4

~

(D—I)2 (D2 +1)2y = sin2-;£+ex
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6. (a) Verify that the differential equation :

®

(©)

7. (a)

(2x2z - yz) dx +(2yz — xz)dy

-(x2 -—xy+y2)dz =0

is integrable. Find its integral using the
method of solving Pfaffian differential

equations. 4

Solve the differential equation : 3

(3D2 - 2D2 + D-1)z = 4¢**Y cos(x + ¥)

Solve the differential equation : 3
(Ty-3x+8)dy+(3y-Tx +7)dx =0
A family of fish living off the eastern coast

obeys the Malthusian law of growth
é%g—t) = 0.003p(t). At ¢t =0, a group of

sharks begins attacking the fishes and rate

of killing by sharks is 0.001 p?(t). The

fishes also leave the water at the rate

P.T.O.
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0.002 fishes per minute. Formulate the

governing differential equation and find

p(t) assuming that at ¢ = 0 there are
10 lakh fishes. 5

Find the integral surface of the equation :
(4 =52+ (3 - 2x) = 2y

passing through the line x = Ly=0. 5
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(ii) ﬂﬁ(x2+y2)>1 3, @ e gt

(1-x2)az 2y Qf_+(1 y)gz—"'-

2 7 oxdy Ay?
+x%zx-+ 2@2%—.2—0
AfaRaatas g

(i) — S Wi
ydx -xdy +Inxdx = 0
F1 FHHEE UF B
(v) T8 % xy = c(a~2) ® @@
(a-2)d(x) +xyde = 0
HitFET sramer Tt 8
(v) FEHA  WEW agp=yq R
z(xp + yq) = 2xy GHT T ¥
2. (%)3we AT ; 3
(ax + hy + g)dx + (hx + by + f) dy ="0

1 T YK HifSa
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(@)aqﬁufﬁa onE fafu g sawe g

4
dx? dx?

1 Y% §T WD S
(71) SHehel HHIEHT :

= 3e* + 4x2

(%) arad-fa=u fafy g/ e g
y™+ 8y'+ 2y = 4e*
T ¥ W HfSQ 4
(&) ATHT FHIH ¢
dx _dy _dz
x2-y2-22 2xy 2xz
B GHHS g% Td BIfeg) 4
(ﬂ)mm:
(D® - D)z = £33
w1 T w1 9 s 2
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4. ()3T GHIHT :

xp + 8yq = 2(z — x2¢%)

F1 gl THRE i S i) 4
(@) 3we gHiwTo :
(chD2 + 2xy DD'+y2D'2)z = x™ y"
&1 T WG FHIY| 3
(1) SEEFT GHIEH ¢
(D2 —2Dﬂ+1)y = xe® gin x
1 foe & @ Hifw) 3

5. (s)uftdtar  gfger 2(0,¢) =0 = z(a,t), &
a Th AN 2, F Gl FH a0 THEA

T HiEw
Pz 10%
Bx2 o2 a2
F1 & FIG HoQ) 6’
(@)za FifeE : - .4

(D—l)ﬂ‘)(D2 +1)2y = sinz—z—+e"
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6. (®)sta Fife fir smce THw -
(2m—yz)dx‘+(2yz?ﬂ)dy
| (a2 -ay+?)dz=0.
- e W s WY =
e W w@ W M GO TR
g i | 4
() e L ¢ |
(3D?% - 2D'2+D 1)z—4e"+3’008(x+y)
aﬁlsﬁmﬁmi
(W)Wm
(Ty-3x+8)dy+ (37 - 7x+7)dx 0
F A TW HQN 3
1. (ﬁ)‘{q’ff“‘-"“Ts"“"a'“’f“‘gﬁpﬂaﬁ'wﬂ1i
e @t fam 220 - 0.003p(t)
1 TER F F T £ =0 W WA W
@Wmmmmm%m
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