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ELECTIVE COURSE : MATHEMATlCS
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. 5x2=10
(a) The unique solution y(x) of an ordinary
differential equation
dy _ 0, forx<O
dx 1, forx>0

exists Vx e R.

4/3
2 ‘ 2
dy d“y
b 1 = —=
®) [ ¥ (dx) :I dx?2
is a second order differential equation of

degree 3.
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y2 is an integrating factor of the differential
equation

6xy dx + (4y + 9xD)dy=0. =
The Pfaffian differential equation
corresponding to the family of surfaces
x%z + x2y = ¢, where ¢ is a parameter, is
(a-2z) [xdy+ydx] +xydz=0.
Partial differential equation

0%u 0%u
x S22 o hmE@+yi+1
e oy ox? n( v +1)

is elliptic for x, y > 0.

Solve the differential equation

dy x-y+3
dx  2x-2y+5

Find the solution of the differential equation
(2 -y?) dx—2zy dy + e Zdz = 0.

By changing the independent variable, solve
the differential equation

dy 24 1 =l

dx2 x dx X4 x6 K
Solve :

x+yp2=p’(1+xy),wherep=%

Use the method of undetermined coefficients
to find the general solution of the differential
equation

QY _ 49 _ x+3cosx+ e 2,



" (¢) Fmd the complete mtegral of the differential
equatlon

p’-y%q= x—yz | 3

4. (a) Find the particular integral of

D2-1y=(*+1> 2
(b) Determine the general solution of the
differential equation using the method of
variation of parameters

d2y

dX2

(¢) A certain population is known to be growing

at a rate given by the logistic equation '

dx

dat
constants,

Show that the maximum rate of growth

occurs when the population is equal to half

the equilibrium size, that is, when the

ulation is [ 2 |. '
population is (2b) 4

+ y = cosec X, 0<x<§ 4

—— =x(a -bx), where a and b are positive

5. (a) Find the envelope of the family of spheres of
radius unity and centre at (¢, 1,1) where c is

a parameter. ‘ 2
(b) Find the integral curves of
| & _ _dy __dz p
3x+y-z x+y-z 2(z-y)
(¢) Solve: ,
0%z 02z _ 6 0%z - yeosx . 4

ox2 '+ ox oy 6y2
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6. (a) Find the integral surface of the p.d.e.
(x—y) p + (y —x —2) q = z through the curve
z=1, 2 +y° =1 5
(b) Verify that the equation
(2x7 — yz) dx + (2yz — x2) dy — (2 —xy + y>) dz =0
is integrable and find its integral. 5

7. (a) Using the method of product solution solve

ou ou
— =2—+nu,
ox ox

when u(x, 0) = 6e3%, 4
(b) Solve the equation _
62 dx—x (2x° + y) dy = 0. 3

(¢) Find a particular integral of ‘
(D2-2D +3)y=esinx. 3
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R Aifm ) 5x2=10
(F) ETURT 3ahet FHIHT ‘

{0, x<0 %%Q

1, x>0 % fa

a?aﬁ?nqgay(x)ﬂmxeRaim
Afeael
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y2 el T 6xy dx + (4y + 9x2) dy = 0
%1 GHTEH T 2 |
I83-%d1 x3z+ %y =c,
JE c TH WA 8, % G Be o
T (a—2) [xdy +ydx] +xydz=0%8 |
MR Srahel Tl

x #%u o%u

e aé'y——gz— =ln(x2+y2+1) .

x,y>0%%ﬁﬂd§?ﬁﬂ% |

sada afwm W - XY+ H o
dx 2x-2y+5

AT | 4
JaHd g (x? - y2) dx — 2xy dy + e %dz =0
& A F1d HifoT | 2
a3 9 yiEds 8 frafafa. sawa afie

d?y 2dy 1 2x%+1

W xS
! & HIT | 4
B HIT :

dy

X+YP2=P(1+XY),~_’Iﬁp=—éJ—‘ 3

SAfifta orie Rf & srasher whiwm
d3y dy -
—J _ 42 =
3 - X+3cosx+ e
1 Y% §A T I | . - 4
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() crawa wifleor p? -yaq—xz v &

mmiﬁﬁu 3
4. (F) O?-Dy = (e + 12 % fly ot 1@
Hif | | | 2
(@) o fe Rt g swe whe
d2y .=
§+y COsec X, 0SX<—2—.

- N T I A | 4
(). = sEEn # 3y @ @} Reh  gfgam
R ‘—1‘;=x_(a—bx), &l a 3R b gATHS

k dt
HE, g 2 |

Ry B s o @ @@ a2
TAEEHT TgAT IEH b A F W Bt B,

am‘i?[,mm(%)@?ﬁﬁl ‘

5. (¥) s 1 3 &g (¢, 1, 1) T NeFA B
FA T Y, T& ¢ T = R | 2

(@) dx dy -  dz

3x+y-z x+y-z 2(z-y)
- % T T WA AT | 4
(M) & hifvw .
| 0%z ‘62z 0% ‘ _
ax2+axay-r66y2=ycosx 4
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6. (%) AMIH el GHIHT

x-y)p+(y-x-2z)q=2
1 GATHT S TG Y S 956

z=1, X2 +y2=18 S a1 B | 5\
(@) wita Hifsrg i afiewm

(2xz — yz) dx + (2yz —x2) dy — (2 —xy + y2) dz = 0
QU ] 9T THH AR T T | 5

7. (%) T g faft &1 s ek e

i S = 2-Qg+u,Tiﬁfu(x,O):Ge"r"x
ox ox :

) 7 PR | 4
(@) st

6y2dx —x (2x° +y)dy =0
F 7 HINT | 3 .

(M) (D2-2D + 3)y = e sin x T TN THHA

wia iR | 3
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