
1. If y = (x + 21 x+ )n, then (1 + x2) dx
dyx

dx
yd
2

2
+  is

(a) n2y (b) –n2y

(c) –y (d) 2x2y
2. The solution of the differential equation

( )22 ylog
x
yylog

x
y

dx
dy

=+  is

(a) )cxx(logy 2 += (b) ÷
ø
ö

ç
è
æ +=

2
1cxxylog 2

(c) ÷
ø
ö

ç
è
æ +=

2
1cxylogx 2

(d) None of these

3. The solution of the differential equation
3 2

3 28 0d y d y
dx dx

- =

safisfying 
1(0) , '(0) 0
8

y y= =  and '' (0) 1y =  is

(a)
81 7

8 8 8

xey x
é ù

= - +ê ú
ë û

(b)
81 7

8 8 8

xey x
é ù

= + +ê ú
ë û

(c)
81 7

8 8 8

xey x
é ù

= + -ê ú
ë û

(d)
81 7

8 8 8

xey x
é ù

= - -ê ú
ë û

4. The solution of 
2 2 2

2 2
– –  is

–
x dx y dy a x y
x dy y dx x y

æ ö+æ ö = ç ÷ç ÷è ø +è ø

(a) 2 2( )x y a+ =  sin {(tan–1 y/x) + constant}

(b) 2 2( )x y a+ =  cos {(tan–1 y/x) + constant}

(c) 2 2( )x y a+ = {tan (sin–1y/x) + constant}

(d) 2 2( )x y a+ = {tan(cos–1 y/x) + constant}
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5. The gradient of the curve passing through (4, 0) is given by

0
)3x)(2x(

x5
x
y

dx
dy

=
-+

+-  if the point (5, a) lies on the curve,

then the value of a is

(a)
12
67

(b) 5 sin
12
7

(c) 5 log
12
7

(d) None of these

6. The differential equations of all conics whose axes coincide
with the co-ordinate axis

(a) 
22

2 0d y dy dyxy x y
dx dxdx

æ ö+ + =ç ÷è ø

(b) 
22

2 0d y dy dyxy x x
dx dxdx

æ ö+ + =ç ÷è ø

(c) 
22

2 0d y dy dyxy x y
dx dxdx

æ ö+ - =ç ÷è ø

(d) 
22

2 0d y dy dyxy x y
dx dxdx

æ ö- + =ç ÷è ø
7. The equation of the curve satisfying the equation

2 2( ) dyxy x y
dx

- =  and passing through the point (–1, 1) is

(a) (log 1)y y x= - (b) (log 1)y y x= +

(c) (log 1)x x y= - (d) (log 1)x x y= +

8. If for the differential equation ' ,y xy
x y

æ ö
= + f ç ÷è ø

 the general

solution is ,
log | |

xy
Cx

=  then f (x/y) is given by

(a) – x2/ y2 (b) y2/x2

(c)  x2/ y2 (d) – y2/x2

9. The solution to the differential equation )x(f
y)x('yf

dx
dy 2-

=

where f (x) is a given function is

(a) )cx(y)x(f += (b) cxy)x(f =

(c) )yx(c)x(f += (d) cx)x(yf =
10. The solution of the differential equation sec2 x tan y dx +

sec2 y tan x dy = 0 is:

(a) tan tany x c= (b) tan
tan

y c
x
=

(c)
2tan

tan
x c
y
= (d) None of these

11. The solution of the differential equation
dy ylog x sin 2x
dx x

+ =  is

(a)
1y log | x | C cos x
2

= - (b)
1ylog | x | C cos2x
2

= +

(c)
1ylog | x | C cos2x
2

= - (d)
1xylog | x | C cos2x
2

= -

12. If y = y(x) and 2 sin cos , (0) 1,
1
+ æ ö = - =ç ÷è ø+

x dy x y
y dx

then
2
pæ ö

ç ÷è ø
y  equals

(a) 1/3 (b) 2/3
(c) –1/3 (d) 1

13. The solution of the differential equation

2
1

-æ ö
- =ç ÷

ç ÷è ø

xe y dx
dyx x

 is given by

(a) 2 2xye x c= + (b) 2 xye x c- = +

(c) y x= (d) 3y x=
14. The line normal to a given curve at each  point (x, y) on the

curve passes through the point (3, 0). If the curve contains
the point (3,  4) then its equation is

(a) 07x6yx 22 =-++ (b) 2 22(x y ) 12x 7 0+ - - =

(c) 07x6yx 22 =--+ (d) None of these
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15. Differential equation of all conics of the form 2ax by 1,+ =
a and b being parameters is :

(a) 0
dx
dyy

dx
dyx

dx
ydxy

2

2

2
=-÷

ø
ö

ç
è
æ+

(b) 0
dx
dyy

dx
dyx

dx
ydxy

2

2

2
=+÷

ø
ö

ç
è
æ-

(c) 0
dx
dyy

dx
dyx

dx
ydxy

2

2

2
=-÷

ø
ö

ç
è
æ-

(d) None of these

16. The solution of the differential equation 
( / )
'( / )

dy y y x
dx x y x

f
= +

f
is
(a) x f (y/x) = k (b) f (y/x) = kx
(c) y f (y/x) = k (d) f (y/x) = ky
(k is arbitrary constant)

17. The solution of x sin y 2 sin ydycos y e x e
dx

+= +  is

(a)
3

x sin y xe e C
3

-- + = (b)
3

x sin y xe e C
3

- -- + =

(c)
3

x sin y xe e C
3

-+ + = (d)
3

x sin y xe e C
3

- - =

18. Which of the following equations represents the curve for
which the intercept cut-off by any tangent on y-axis is
proportional to the square of the ordinate of the point of
tangency?

(a) cxyyx =+ (b) c
y
1

x
1

=+

(c) xy
y
B

x
A

=+ (d) 1
y
B

x
A

=+

19. The equation of the curve which is such that the portion of
the axis of x-cut off between the origin and tangent at any
point is proportional to the ordinate of that point is
(a) x = y (a – b log y) (b) log x = by2 + a
(c) x2 = y (a – b log y) (d) None of these

20. If y + 
d
dx (xy) = x (sin x + log x), then

(a) y = cos x + 
2
x

 sin x + 
2

2
x

 cos x + 
3
x

 log x –  29
x c

x
+

(b) y = – cos x – 
2
x

 sin x + 2
2
x

 cos x + 
3
x

 log x – 
29

x c
x

+

(c) y = – cosx + 
2
x  sin x + 2

2
x

 cos x – 3
x

 log x – 29
x c

x
+

(d) None of these
21. The equation of the curve  passing through the point

÷
ø
ö

ç
è
æ -

a
1,a  and satisfying the differential equation

÷
ø
ö

ç
è
æ +=-

dx
dyya

dx
dyxy 2

 is

(a) ya4)ay1)(ax( 2-=++ (b) ya4)ay1)(ax( 2=-+

(c) ya4)ay1)(ax( 2-=-+ (d) None of these
22. The real value of n for which the substitution y = un will

transform the differential equation 4 4 62 4dyx y y x
dx

+ =  into

a homogeneous equation is
(a) 1/2 (b) 1
(c) 3/2 (d) 2

23. The solution of the differential equation

( )22log logdy y yy y
dx x x

+ =  is

(a) 2log( )y x cx= + (b) 2 1log
2

y x cxæ ö= +ç ÷è ø

(c)
2 1log

2
x y cxæ ö= +ç ÷è ø (d) None of these

24. The family of curves satisfying the differential equation

0xtanyxtany2
dx
dy 42 =+-  is

(a) cxtan5xsecy 22 += (b) xcos5xsiny 25 +

(c) )cx(tanyxsec5 52 += (d) None of these
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25. If a curve passes through the point 72,
2

æ ö
ç ÷
è ø

 and has slope

2
11æ ö

-ç ÷
è øx

 at any point (x, y) on it, then the ordinate of the

point on the curve whose abscissa is – 2 is :

(a) – 
3
2

(b)
3
2

(c)
5
2

(d) – 
5
2

26. The curve that satisfies the differential equation xy2
yx'y

22 +
=

and passes through (2, 1) is a hyperbola with eccentricity :

(a) 2 (b) 3

(c) 2 (d) 5
27. The family of curves for which the area  of the triangle formed

by the x-axis, the tangent drawn at any point on the curve
and radius vector of the point of tangency is constant equal
to 2a2, is given by

(a) y
acyx

2
±= (b)

x
acxy

2
±=

(c) cyayx 22 =± (d) cyyxa 222 =±

28. An integrating factor of the differential equation
dy y
dx

= tan x – y2 sec x is equal to :

(a) tan x (b) sec x
(c) cosec x (d) cot x

29. Statement-1 : The differential equation of the form
yf (xy) dx + xf (xy) dy = 0 can be converted to homogeneous
forms by substitution xy = v.
Statement-2 : All differential equation of first order and first
degree become homogeneous, if we put y = vx.
(a) Statement-1 is true, Statement-2 is true, Statement-2 is

a correct explanation for Statement -1
(b) Statement -1 is True, Statement -2 is True ; Statement-

2 is NOT a correct explanation for Statement - 1
(c) Statement -1 is False, Statement -2 is True
(d) Statement - 1 is True, Statement- 2 is False

30. Statement-1 : The general solution of 1y
dx
dy

=+  is yex = ex + c

Statement-2 : The number  of arbitrary constants in the
general solution of the differential equation is equal to the
order of differential equation.
(a) Statement -1 is false, Statement-2 is true
(b) Statement -1 is true, Statement-2 is true; Statement -2 is

a correct explanation for Statement-1
(c) Statement -1 is true, Statement-2 is true;  Statement -2 is

not a correct explanation for Statement-1
(d) Statement -1 is true, Statement-2 is false

Total Questions 30 Total Marks 120
Attempted Correct
Incorrect Net Score
Cut-off Score 38 Qualifying Score 55
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Success Gap = Net Score – Qualifying Score
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1. (a)   2( 1 )ny x x= + +

2 1 2 1/ 21( 1 ) 1 (1 ) . 2
2

ndy n x x x x
dx

- -æ ö= + + + +ç ÷è ø ;

2 2
2 1

2 2

( 1 ) ( 1 )( 1 )
1 1

n
ndy x x n x xn x x

dx x x
- + + + +

= + + =
+ +

or 21 dyx ny
dx

+ = or 2
11 x y ny+ =     (Q 1

dyy
dx

= )

Squaring, 2 2 2 2
1(1 )x y n y+ =

Differentiating, 2 2 2
1 2 1 1(1 )2 .2 .2x y y y x n yy+ + =

(Here, y2 = 
2

2
d y
dx

) or (1+x2)y2 + xy1 = n2y

2. (c)  Divide the equation by 2)y(logy

22 x
1

x
1

ylog
1

dx
dy

)y(logy
1

=×+

Put dx
dz

dx
dy

)y(logy
1z

ylog
1

2 =
-

Þ=

Thus, we get,  2x
1z

x
1

dx
dz

=×+- , linear in z

2x
1z

x
1

dx
dz

-=÷
ø
ö

ç
è
æ-+Þ

1ee.F.I xlogdx
x
1

== -ò-

\ The solution is, ò +÷
ø
ö

ç
è
æ-

=÷
ø
ö

ç
è
æ cdx

x
1

x
1

x
1z

2

c
2

x
x
1

ylog
1 2

+
-

-
=÷

ø
ö

ç
è
æÞ

-

 ÷
ø
ö

ç
è
æ +=Þ

2
1cxylogx 2

3. (a) Let 
2 3

2 3
d y d y dtt

dxdx dx
= Þ =  and the given equation

recuces to  8dt t
dx

= .

Separating the variables, 8dt dx
t

= . Integrating we get.

1 18 8n t x c n y x c= + Þ ¢¢ = +l l

Put x = 0, then y¢¢ = 1 Þ  C1 = 0
88 xn y x y e\ ¢¢ = Þ ¢¢ =l ,

Again integrate, we get 
8

2'
8

xey c= +

Again putting x = 0 and y¢ = 0 2
1
8

cÞ = -

8 8

3
1 1'

8 8 8 8

x xe ey y x c
æ ö

\ = - Þ = - +ç ÷è ø
[After integration]

By giving values x = 0, and 
1
8

y = , we get 3
7

64
c =

Hence the final solution is 
81 7

8 8 8

xey x
é ù

= - +ê ú
ë û
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4. (a) Taking x = r cos q and y = r sin q, so that

x2 + y2 = r2 and tan ,y
x

= q

we have x dx + y dy = r dr
andx dy – y dx = x2 sec2 qdq = r2 dq.
The given equation can be transformed into

2 2

2 2
–r dr a r

r d r
æ ö

= ç ÷è øq

Þ 2 2( – )dr a r
d

=
q

Þ
2 2( – )

dr d
a r

= q

Integrating both sides, then we get
–1sin r c

a
æ ö = q +ç ÷è ø

Þ
2 2

–1 –1( )
sin tan

x y y
c

a x

æ ö+ æ ö= +ç ÷ ç ÷è ø è ø ...(i)

Þ 2 2( )x y a+ =  sin {tan–1(y/x) + c}

Þ 2 2( )x y a+ =  sin {tan–1 (y/x) + constant}

5. (c)  The differential equation is 
)3x)(2x(

x5
x
y

dx
dy

-+
-=-

I. F = 
x
1ee xln

dx
x
1

== -
÷
ø
ö

ç
è
æ -ò

Solution is  1 1 5xy dx
x x (x 2)(x 3)

æ ö æ ö= ´ç ÷ ç ÷è ø è ø + -ò C
3x
2xln +÷

ø
ö

ç
è
æ

-
+

=

It passes through (4,  0), so C = – ln 6

\ 
þ
ý
ü

î
í
ì

-
+

=
)3x(6
)2x(lnxy

Putting (5, a), we get ÷
ø
ö

ç
è
æ=

12
7ln5a

6. (c) Any conic whose axes coincide with co-ordinate axis is
ax2 + by2 = 1 ..(i)
Diff. both sides w.r.t. 'x', we get

2ax + 2by
dy
dx

 = 0  i.e. ax + by 
dy
dx

 = 0 ..(ii)

Diff. again,  a + b
22

2
d y dyy

dxdx

æ öæ ö+ç ÷ç ÷è øè ø
 = 0 ..(iii)

From (ii),  
/a ydy dx

b x
= -

From (iii),  
22

2
a d y dyy
b dxdx

æ öæ ö= - +ç ÷ç ÷è øè ø

\
22

2

dyy d y dydx y
x dxdx

æ= + çè

Þ
22

2
d y dy dyxy x y

dx dxdx
æ ö+ -ç ÷è ø  = 0

7. (a) We have, 2 2( ) dyxy x y
dx

- =

Þ 2 2
2 2

1 1 1 1.dx dxy xy x
dy dy x yx y

-
= - Þ - =

Putting 1 u
x

=  so that 2
1 dx du

dy dyx
-

=

We obtain 2
1du u

dy y y
+ = . Which is linear..

I.F. = 
1

log
dy

yye e y
ò

= =

Hence the solution is 2
1 . Cuy ydy
y

= +ò

or log Cy y
x

= +    or  (log C)y x y= +

This passes through the point (–1, 1),
\ 1 = –1 (log 1 + C) i.e C = –1
Thus, the equation of the curve is  y = x(log y – 1).

8. (d) Putting v = y / x so that dv dyx v
dx dx

+ =

We have  (1/ )dvx v v v
dx

+ = + f

Þ
(1/ )
dv dx

v x
=

f

Þ log | C x | = 
(1/ )
dv

vfò
(C being constant of integration)

But y = 
log | |

x
Cx

  is the general solution,

So 
1

log | |
(1/ )

x dv
Cx

y v v
= = =

fò
Þ f (1/v) = – 1/v2

(differentiating w.r.t. v both sides)
Þ f (x/y) = – y2 / x2

9. (a) We have )x(f
yy

)x(f
)x('f

dx
dy 2

-=

)x(f
yy

)x(f
)x('f

dx
dy 2

-=-Þ

Divide by y2

)x(f
1

)x(f
)x('fy

dx
dyy 12 -=- --

dx
dz

dx
dy

=



)x(f
1)z(

)x(f
)x('f

dx
dz

-=--  )x(f
1z

)x(f
)x('f

dx
dz

=+Þ

)x(fee.F.I )x(flog
dx

)x(f
)x('f

===
ò

\ The solution is ( ) ( )ò += cdx)x(f
)x(f

1)x(fz

( ) cx)x(fy 1 +=Þ -  )cx(y)x(f +=Þ
10. (a) Given differential equation is

sec2 x tan y dx + sec2 y tan x dy = 0
On separating the variables
(dividing the equation by tan x tany)

2 2sec sec
tan tan

x ydx dy
x y

Þ = -

On integrating both sides, we get
2 2sec sec

tan tan
x ydx dy
x y

= -ò ò
Put tan x = u Þ sec2x .dx = du
and tan y = v Þ sec2y.dy = dv

du dv
u v

\ = -ò ò  log log logu v cÞ = - +

.cu u v c
v

Þ = Þ =

\ Required solution is tan x. tan y = c

11. (c) dy y sin 2x
dx x log x log x

+ =

dx
x log xI.F. e

ò
=

\ I.F. = 
1 dt log tte eò =  = t = log | x |

solution is given by

y (I.F.) = Q.(I.F.) dx Cò +

y log | x | = 
sin 2x
log | x |ò  (log | x |) dx + C

= 
cos 2x C

2
- +

12. (a) 2 sin cos , (0) 1
1

dy x x y
dx y

æ ö+
= - =ç ÷è + ø

Þ
cos

(1 ) 2 sin
dy x

dx
y x

-
=

+ +
Integrating both sides
Þ ln(1 ) ln(2 sin )y x C+ = - + +

Put 0and 1x y= =

Þ ln(2) ln 2= -

Put 
2

x p
=

4
ln(1 ) ln 3 ln 4 ln

3
+ = - + =y   Þ  1

3
y =

13. (a)
2

1
xe y dx

dyx x

-æ ö
- =ç ÷

ç ÷è ø

Þ
2 xdy y e

dx x x

-
+ = … (i)

Þ ( )
dy

P y Q
dx

+ =

This is linear differential equation.

Here, 1
P

x
=  and 

2 xeQ
x

-
=

\ I.F Pdxeò=  
1

2
dx

xxe e
ò

= =
\ Solution is

2
2 2. .

-
= ò

x
x x ey e e dx

x
2. 2xy e x cÞ = +

14. (c)  The equation of normal to a curve at a point (x, y) is

0)xX(
dx
dy)yY( =-+-

Since it passes throgh the point (3, 0), we have

0)x3(
dx
dy)y0( =-+-  Þ dx)x3(ydy)x3(

dx
dyy -=Þ-=

Integrating, we get C
2

xx3
2

y 22
+-=

Þ  x2 + y2 – 6x – 2c = 0
Since the curve passes through (3,  4), we have

9 + 16 – 18 – 2c = 0   Þ  c = 
2
7

.

\ x2 + y2 – 6x – 7 = 0 is the required equation of the curve.
15. (a)  The given equation is ax2 + by2 = 1.

Differentiating we get, 0
dx
dyby2ax2 =+

,0
dx
dybyax =+Þ ....(1)

Differentiating again, ,0
dx
dy

dx
ydyba

2

2

2
=÷

÷

ø

ö

ç
ç

è

æ
÷
ø
ö

ç
è
æ++ ....(2)

From eqs. (1) and (2), we get

÷
÷

ø

ö

ç
ç

è

æ
÷
ø
ö

ç
è
æ+-=-=

2

2

2

dx
dy

dx
ydyb

dx
dy

x
bya

0dydyyd 22
=öæ



16. (b) Let y
x

 = v

\
dy dv

v x
dx dx
= +

Then, 
( / )
'( / )

dy y y x
dx x y x

f
= +

f
 reduces to

v + x 
( )
'( )

dv v
v

dx v
f

= +
f

Þ
'( )
( )
v dx

dv
v x

f
=

f
On integrating, we get
log f (v) = log x + log k
Þ f (v) = xk

Þ
y

kx
x

æ öf =ç ÷è ø

17. (c)
dy

cos y
dx

= ex .esin y + x2 esin y  = esin y (x2 + ex)

Þ sin y
cos y dy

dxe
 = (x2 + ex) Þ  

2 x
siny

cos y
dy (x e )dx

e
= +ò ò

sin y = t
cosy dy = dt

Þ 
3

t xxe dt e C
3

- = + + ¢ò

Þ 
t 3

xe x e C
1 3

-
= + + ¢

-
 Þ 

3
x sin y xe e C

3
-+ + =

18. (d)  The equation of tangent at any point P(x,y) is

)xX(
dx
dyyY -=-

For Y intercept put X = 0
P (x, y)

TO

S

dx
dyxyY -=Þ

Given 2yY µ  2ky
dx
dyxy =-Þ

[k proportionality constant]

x
kyy

x
1

dx
dy 2

-=-Þ  
x
ky

x
1

dx
dyy 12 -=-Þ --

Put 
dx
dz

dx
dyyzy 21 =-Þ= -- .

Then 
x
kz

x
1

dx
dz

-=--  
x
kz

x
1

dx
dz

=÷
ø
ö

ç
è
æ+Þ

xee.F.I xlogdx
x
1

===
ò

The solution is ò += cdx)x(
x
k)x(z

ckxxy 1 +=-
 ckx

y
x

+=Þ  kx
c1

ky
1

+=Þ

1
x
k
c

y
k
1

=
÷
ø
ö

ç
è
æ-

+
÷
ø
ö

ç
è
æ

Þ  1
y
B

x
A

=+Þ

19. (a) Let the equation of the curve be y = f (x).
 y = f(x)

 P (x,y)

O T M   X

 Y

It is given that OT µ y
Þ OT = by
Þ OM – TM = by

Þ
/
y

x by
dy dx

- = [ TM Length of the subtangent]=Q

Þ .
dx

x y b y
dy

- =   Þ  
dx x

b
dy y

- = -

It is linear differential equation. Its solution is given by
x
y

 = – b log y + a Þ x = y (a – b log y)

20. (d) The given differential equation can be written as

x 
dy
dx  + 2y = x (sin x + log x)

Þ
2dy

dx x
+ .  y = sinx + logx

which is linear in y i.e. of  the type 
dy
dx

 + Py = Q

Hence P = 
2
x

\ 2P 2 log logdx x x= =ò

\ P log 22dx xe e xò = =

\ Sol. is y. x2 = 2 (sin log )x x x dx c+ +ò

= – x2 cos x + 2x sin x + 2 cos x + 
2

3
x

 log x  –
2

9
x

 + c

i.e. y = – cos x + 
2
x

 sinx + 2
2
x

 cos x + 
3
x

 log x – 29
x c

x
+



21. (c)  We have ÷
ø
ö

ç
è
æ +=-

dx
dyya

dx
dyxy 2

Þ adydxayxdyydx 2 +=-

Þ  dy)ax(dx)ay1(y +=-

Þ 0
)ay1(y

dy
ax

dx
=

-
-

+
Integrating, we get

Clog)ay1log(ylog)axlog( =-+-+

or  Clog
y

)ay1)(xa(log =
-+   i.e. Cy)ay1)(ax( =-+

Since the curve passes through ÷
ø
ö

ç
è
æ -

a
1,a

\  2a4Ce.i
a
C)11(a2 -=-=+´

So, ya4)ay1)(ax( 2-=-+
22. (c) Q y = un

\ –1ndy dunu
dx dx

=

On substituting the values of y and 
dy
dx

 in the given

equation, then
4 –1 4 62 . . 4n n ndux u nu u x

dx
+ =

Þ
6 4

4 2 –1
4 –
2

n

n
du x u
dx nx u

=

Since, it is homogeneous. Then, the degree of 4x6 – u4n and
2nx4 u2n–1  must be same.
\ 4n = 6 and 4 + 2n – 1= 6

Then, we get 
3
2

n =

23. (c)  Divide the equation by 2(log )y y

2 2
1 1 1 1

log(log )
dy
dx y xy y x

+ × =

Put 2
1 1

log (log )
dy dzz

y dx dxy y
-

= Þ =

Thus, we get,  2
1 1dz z

dx x x
- + × = , linear in z

2
1 1dz z

dx x x
æ öÞ + - = -ç ÷è ø

1
log 1I.F.

dx xxe e
x

-ò -= = =

\ The solution is, 2
1 1 1z dx c
x xx

-æ ö æ ö= +ç ÷ ç ÷è ø è øò

1 1
log y x

-æ öÞ =ç ÷è ø

24. (c)  Divide the equation by y2, we get

( ) xtanyxtan2
dx
dyy 412 -=- --  [see the Bernoulli’s equation]

Put 
dx
dz

dx
dyyzy 21 =-Þ= --

Hence, ( ) xtanz.xtan2
dx
dz 4-=--

xtanz)xtan2(
dx
dz 4=+Þ

Which is linear in z, Integrating factor,

xsecee.F.I 2|xseclog|2xdxtan2 === ò

The solution is ò += axdxsec)x(tan)x(secz 242

axtan
5
1)x(secy 521 +=- a5C),cx(tanyxsec5 52 =+=Þ

25. (a) Slope = 2
11dy

dx x
= -   Þ  2

11dy dx
x

æ ö= -ç ÷
è ø

ò ò

Þ 
1 Cy x
x

= + + , which is the equation of the curve

since curve passes through the point 72,
2

æ ö
ç ÷
è ø

\
7 12 C
2 2

= + + Þ C = 1

\
1 1y x
x

= + +

when x = – 2, then 
1 32 1
2 2

y -
= - + + =

-

26. (a)  Putting y = vx and dx
dvxv

dx
dy

+= , the given equation

reduces to the form

v2
v1

)vx(x2
xvx

dx
dvxv

2222 +
=

+
=+

v2
v1v

v2
v1

dx
dvx

22 -
=-

+
=Þ

x
dx

v1
dvv2

2 =
-

Þ axlog)v1log( 2 -=--Þ

ax)v1log( 2 =-Þ  Þ c)v1(x 2 =- , where c = ea

When ]
2
1v,1y,2xwhen[,

2
1v,2x =====

so that 
2
3c =

So the equation of the curve is 
2
x3yx 22 =-

16
9y

4
3x 2

2
=-÷

ø
ö

ç
è
æ -Þ

which is a rectangular hyperbola with eccentricity 2 .

2 ]



27. (a) Tangent drawn at any point P (x, y) is

)xX(
dx
dyyY -=- ...(i)

The triangle , whose area is given is D OPT (see the shaded
region in the adjacent  figure) If coordinates of T are (X, 0)
then

x

y

O N T

P(x, y)

dy
dxyxX -=          (Put Y = 0 in (i)) \ area of D OPT

2a2|yX|
2
1

=×=   (given)

2222 a2
dy
dxyxya2|

dy
dxyxy|

2
1

±=-Þ=-\

2

2

y
a2

y
x

dy
dx

±=-Þ ,  which is linear in x

The integrating factor is I.F. = 
y
1ee ylog

dy
y
1

== -ò -

The solution is ò +÷÷
ø

ö
çç
è

æ
±=÷÷

ø

ö
çç
è

æ
cdy

y
1

y
a2

y
1x 2

2

y
acyxc

2
ya2

y
x 222

±=Þ+
-

±=Þ
-

28. (b) Consider the differential equation

2tan sec= -
dy y x y x
dx

Divide by y2 on both the sides, we get

2
1 tan secdy x x

dx yy
æ ö = -ç ÷è ø ...(1)

Let 
1

z
y

=

Diff both side, we get

2
1 . dy dz

dx dxy
-

=

Put value of 2
1 dy

dxy
 in the equation(1) , we get

(tan ) secdz x z x
dx

æ ö- - = -ç ÷è ø

Þ (tan ) sec
dz

x z x
dx

æ ö + =ç ÷è ø
This is the linear diff equation in 'z' i.e.

This is of the form P. Qdz z
dx

+ =

then integrating factor = 
Pdxeò

\ In the given question

I.F. = 
tan log(sec )x dx xe eò =  = sec x

29. (c) Q xy = v

\
dy dvx y
dx dx

+ =

Then, the given equation reduces to

1( ) ( ) – 0v dvf v x v y
x x dx

æ öæ ö+ f =ç ÷ç ÷è øè ø

Þ ( ) ( ) – ( ) 0v dvf v v y v
x dx

+ f f =

Þ { }( ( ) – ( )) ( ) 0v f v v dvv
x dx

f
+ f =

Þ
( ) 0

( ) – ( )
dx v dv
x vf v v

f
+ =

f
Which is variable seperable form.

30. (c) 1y
dx
dy

=+  Þ    dx
y1

dy
=

-

ò ò =--=
-

x)y1log(dx
y1

dy

xey1 -=- , ceye xx +=
Order of differential equation is the number of orbitarary
constants.

Both  are true but Statement 2 is not correct reason.
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