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3 (Sem-2) MAT M 2

2019
MATHEMATICS
( Major )
Paper : 2.2
( Differential Equation )

Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
for the questions

1. Answer the following as directed : 1x10=10
(a) Write down the degree of the differential
-~ equation = -
. d -3
Y, x= (!! - x_y)
dx

() What do you m€&” by singular solution
of a differential equation?

(C) Is the mtegraﬁng factor of the
differential equation - xdy-ydx =0

unique?
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(d

(e)

(.2)
If_ Q s zero, write the general solution of
the  first-order linear differential
équation

——+ = Q

&‘ :Iay : .

where P and Q are the functions of x
alone or genstant.

Which, of the following func;tibns is the
solution of ‘the differential equation

d2y

(9)A ‘
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() y=5x
() yseSx

i) y=edx ¢

{ Choose the correct option

Write down the particular integral of the
differential» equation

. ‘d2y+§y_+y=e—x

a2 dx
Write d@,ﬁ the‘ general solution of
the differential equation y= px+g’
Where p=_‘i!i .
‘ dx
( Continued )

§

(h)

0)

2. Aﬁswer the following questions :
fa) Solve : . |
(x? -yP)dx +2xydy =0
(p) Find the equation of the curve
represented bY ) |
y-yde+be+xpdy=0
and passing through the point (1, 1).
E (c) Solve :
| a3y _ 7@ -6y=0
w “
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(3)

Write the differential -equation of
orthogonal trajectories for a family of
curves given by the diffe'rgntial equation

w0

Write the standard form of the linear
partial differential equation of order
one. : o

Write the conditions for gxactriess of the
total differential equation

P(x, y, dx+Qlx, y, 2dy
+R(x, Y, z)dz=0

2x5=10



¢ 4)

(d) Constructia partial differential equation

©

(@)

o

(c)
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by ehnunatmg a-and b from

Z= (x +ay® +b)

where z' be a function of two
mdependent variables of x and y.

If 8(x+5ay+b)3 (1+a3)z is the
complete integral of a partial differential

- equation (p3 +q3)_27z, find its

smgula.r lhtegral

Prove that necessary and sufficient

condition that a differential equation
’de+Ndy =0 be exact is that '

M _oN
}Aay ox
Solve
yp? +(x - l)p--JC =0
where p=9Y
dx

Fmd the orthogonal tra_lectones of the
family of curves

(w23 4 y2/%) = a®®

where q js parameter-

( Continued )

5x4=20

(5)

(d) Solve :
2
2 T s2n Zhrxsay = et

(e) Solve : o
2 .

2——-d y—3xgg+4 =

X dx2 _dx Y=Xx

Given that'y;—-O when x=1 and y=e?

when x=e.

() Solve :
: 3dx Zdy-|-2ydz -0

4. Answer either (a) and (b)-or (c) and (d) :
5+5=10

n the equation, of the curve whose
int is equal to y+2x and
ough the’ origin.

(@) Obtai
slope at any P°
which passes

(b) Solve the following dﬂer:nual equation
by reducing it i8 linear lorm
(x- yz)dx+2xydy 0

© {c) Reduce the differ entla; equation

y_sz+w’

dy . Clairaut’s form b
where p=a%' to : Y

. a2 _ 4 and hence solve th
_substituting ¥y~ ven ©
equation.
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(6)

(d) Solve :

£Y 2% +10y=0
a2 ax

Given that y(0) =4, iyc 1at x=0.

5. Answer ’either (a) and (b) orv (c) and (d) :
S S 5+5=10

(a) Reduce the differential eqﬁaﬁon

2 _
| g_g_gtanx% +5y=secx.e*’

to its normal form and hence solve it.

(b) Solve
Cudx = (u-29du
Udy = (ux + Uy +2x - u)du
.{¢) . Solve ;-

d%y

sin x...-——-Zy
dx

Given that y=cotX is a solution.

(d) Find the necessary condition for
integrability of -the total - differential
equation

Pl y Jdx+Q6 Y 7)dy+R(x y 2dz=0
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(7)
6. Answer either (a) and (b) or (c) and (d) :
- 5+5=10

(a) Apply variation of parameters to solve
the differential equation

2
LY yy=x
dx
(b) Solve : ‘
o __ WY .
mz-ny mx-i Y-mx
(c) Solve -
d’y 29,2 y=0
x> xdx X
- by changing the independent variable
x to z. '
tial equation b
d tial dlfferen q y
(d) z;:nr?nzuﬂagrﬂle arbltfary function ¢ from
R 2 -
px+yts* =20
. , | . 4 (b o7 () and (&) :
Answer either (@) 5+5=10
’ ’ y rnethOd
(@) Solve by Lagra®&®
+Q’x+y *
9Z ¢4 %
where p='5’ 47 9y
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(8)

(b) Find the complete integral of

22(p222 +¢?) =1

{c) Solve by Charpit’s method
z=px+qy+pq

where p = Q dz .

ox’ 1= 5;
(d) Find the integral surface of the partial
differential equation ‘
(x? - y2) p+ ? -20a = (2% - xy)
which passes through the line x =)

0z 9z
= 0’ = ==
y where p 9% q 3y
’ ok
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