MATH/III/EC/03

2017
( CBCS )

( 3rd Semester )
MATHEMATICS
THIRD PAPER
( Differential Equations )

Full Marks : 75

Time : 3 hours

( PART : B—DESCRIPTIVE )
( Marks : 50)

The figures in the margin indicate full marks
for the questions

Answer five questions, selecting one from each Unit

UNIT—I

1. (a) Solve the differential equation

[1+e;)dx+e;(l—x)dy=0
y

5
(b) Solve the differential equation
dx x 5
8G/51a ( Turn Over )

(2)

2. (a) Solve the differential equation

dy x
x—Z+ylogy =xye
l ylogy =xy

5
(b) Solve the differential equation
cos (x+y)dy = dx )
UNIT—II
3. (a) Solve the differential equation
2
g+2@+y = XCOS X
dx?  dx 5
(b) Solve the differential equation
3
LY y= (™ +1)?
dx 5
4. (a) Find the solution of the differential
equation
2
d—g +4y = 8cos2x
dx
. dy
given that y =0 and —= =0, when x =0.
dx 5
(b) Solve the differential equation
(D2 +4)y = xsin? x
where D = i
dx 5
8G/51a ( Continued )
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5. (a)
(b)
6. (a)
(b)
7. (@
(b)
8G/51a

(3)

UNIT—III

Solve the differential equation
p° - ply+3)+x=0
dy
where p=—=.
P dx

Find the orthogonal trajectories of the
family of curves

x? +y2 +2gy-1=0

g being a parameter.

Reduce the differential

y2ly-px=p*x*

equation
into Clairaut’s form

and solve completely, where ng.

Solve (px—-y)(py +x) = h2p by using the

2

transformation x* = u and y2 =v, where

dy

pza

UNIT—IV

Solve the differential equation

2 d%y

dy
1+x) —2+([1+x)—=+y=4coslog(l +x
( ) 5 ( )Z Yy g( )

Solve the simultaneous equations

@+7x—y=0, @+2x+5y=0
dt dt

( Turn Over )

Www.gzrsc.edu.in

5

(b)

(b)

10. (a)

(b)

8G—450/51a

(4)

Show that

2
x2—d y+3x@+y= 1
1-x2

dx? dx
is exact. Hence solve it completely.

Solve the differential equation

2
xzxg —(2x—1)%+(x—1)y=0

UNIT—V

Solve the partial differential equation

yx-2xY)p+Ry" - x°yg=9z(x* -y°)
where p and g have their wusual
meanings.

Find the singular solution of the partial
differential equation

z=px+qy+c\/1+p2 -I—q2

where p and g have their usual
meanings.

Find the integral surface of the equation
(c-yy’p+y-0x*q=(x* +y%)z
through the curve xz=a’, y=0.
Apply Charpit’s method to solve
plL+q%)-q(z-a) =0

where p and g have their wusual

meanings.
* &k
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MATH/III/EC/03

2017
(CBCS)

( 3rd Semester )
MATHEMATICS
THIRD PAPER
( Differential Equations )
( PART : A—OBJECTIVE )
( Marks : 25)

SECTION—A
( Marks : 10)

Each question carries 1 mark

Put a Tick (v/) mark against the correct answer in the brackets
provided :

1. The differential equation of the curve y =ox + Bx?, where
o, B are parameters, is

(@) x2y”—2xy’+2y =0 ( )

(b) y”-28=0 ( )
€ y"+y +y=0 ( )
d) y' -a=0 ()

/51
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(2)

2. The integrating factor for which the differential equation
(x2y —2xy2)dx - (x3 - 3x2y)dy =0 will be exact, is

(@) x*y? ()
1

b)) —

(b) 2.2 ()

(c) ex2y2 ( )
2

(d) ’jc—z ()

3. The value of 1 e®™ where D = i, is
(D -a)” dx

(@ rix" ( )
(b) ae* ( )
() = ()
r!
(d) x"e** ()
MATH/III/EC/03/51
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(3)

2

4 The particular integral of (D2 -4)y =cos” x, where D = %,

is

(a) —% (2 + cos2x) ( )
(b) —% 1+ cos? X) ( )

(c) x?sinx ( )

(d) —é(cost —4sin 2x) ( )

dy

2 .
, where p=—=, is
p dx

5. The solution of y —-2px = -px

(@) y+c=2Vex ()
(b) y? =4c(x+c?) ()
(€ x?+y?=c? ()

(d) x?=cy+c ()

MATH/III/EC/03/51

www.gzrsc.edu.in



(4)

6. The orthogonal trajectories of the curve y = ax" is
(@ x?>+y?=c ()
(b) y=cx ()
(c) x?+ ny2 =c ( )

(d) y? = cnx ()

7. The suitable substitution to solve the differential equation
2
(1 + x2) d—g+2x(1 + x4y -0
dx dx
by changing the independent variable into z is

2
1+ x

(a) Z =

s ()

(b) z=2(1+x%)72 ( )

4
1+ x%)?

(C) Z =

(d) z=2tan ! x ( )

MATH/III/EC/03/51
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(S)

8. For the equation (D2 +PD +Q)y =0, where D = % and

P, Q are functions of x or constant, which of the following
is incorrect?

(a) y = xis a particular solution of P + xQ =0 ( )

(b) y=e* is a particular solution of
1+P+Q=0 ( )

() y=e™* is a particular solution of
1-P+Q=0 ( )

(d y=e™ is a particular solution of
mP+Q=0 ( )

9. The partial differential equation obtained by eliminating
the arbitrary function from z=xy + f (x2 + y2) is

@ Grii=xry ()

o (2

(c) ya—x@: - X ()
0z 0z
Q) xZ-y%%-0
@ x5l -y ()
MATH/III/EC/03/51
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(6)

10. The singular integral of z= px+ qy + pq, where p and q
have their usual meaning, is

() z=ax+ by+ ab ( )
(b) z=x+y ()

() z=xy ()

(d) z:xz+y2 ( )

MATH/III/EC/03/51
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(7))

SECTION—DB
( Marks : 15)

Each question carries 3 marks

1. (a) Solve the differential equation y — x(@) =x+y (@)
dx dx

Or

(b) Check the exactness of the differential equation

{y(1+l)+cosy}dx+(x+logx—xsinx)dy:O
x

and solve it.

MATH/III/EC/03/51
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(8)

2. (a) Find the particular integral of (D3 -D?- 6D)y =1+ x2,

where D = i
dx
Or
2
(b) Solve d—‘g =e”* cos x.
dx
MATH/III/EC/03/51
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(9)

3. (a) Define Clairaut’s equation and solve it completely.

Or

3
(b) Solve d_g -4xy il—d‘li + 8y2 =0.
dx

MATH/III/EC/03/51
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(10 )

4. (a) Solve the differential equation

xzd—2y+4x@+2y:ex
dx*  dx
Or
(b) Solve
x%—%+4x3y = x°

by changing the independent variable.
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(11

5. (a) Solve the partial differential equation

p—2qg-= 3x2 sin(y + 2x)
Or

(b) Find the complete integral of p2 =qz.

* k
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