
SH
IK

SH
A CLASS

ES, 
BHANDARA

Section - A (2 Marks)

Select and write the correct  answer from
the given alternatives for each of
the following :

1) The solution of cosx.cosy dy – sinx.siny
dx = 0 is

Ans:Option (a)
Hint: cosx.cosy dy – sinx.siny dx = 0


cos sin 0
sin cos

y xdy dx
y x

 

 cot tan 0ydy xdx 

On integrating

 cot tan 0ydy xdx  
 log|siny| – log|secx|= logc
 log|siny| + log|cosx|= logc
 log|sinx.siny| = logc
 siny.cosx = c
        This is the general solution.

2) The differential equation obtained on elimi-
nating A and B from  y = A cos t  + B
Sin t  is

Ans:Option(b)
Hint:y = A cost + B sint ------ (i)

diff w.r.t.t.

Asin t + B cos tdy
dt

      ---- (ii)

again diff. w.r.t.t.
2

2 2
2

d y A cos t Bsin t
dt

    

= –2 (Acost + B sint)

2
2

2

d y y
dt

   ----- (from (i))

2y" y  

Section - B (4 Marks)
3) Verify that y = logx + c  is a solution of

2

2 0d y dyx
dx dx
 

 Ans.:y = logx + c
Differentiate w.r.t. x , we get

1dy
dx x

  1dyx
dx

 

Again differentiate w.r.t. x
2

2 .1 0d y dyx
dx dx

  

 Hence y = logx + c  is a solution of
2

2 0d y dyx
dx dx
 

OR
Solve the differential equation:

2

2

1
1

dy y
dx x





Ans:
2

2

1
1

dy y
dx x






2 2

1 1
1 1

 
 

dy dx
y x

Integrating both sides

2 2

1 1
1 1


  dy dx

y x
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1 1tan tany x c   

4) Obtain the differential equation by
elliminating the arbitary constants
y = A cos(logx)  +B sin (logx)

Ans: y = A cos(logx) +B sin (logx)
Differentiate w.r.t. x , we get


dy
dx   = –A sin (logx).

1
x  + B cos(logx).

1
x

 x 
dy
dx   = –Asin(logx) + B cos(logx)

Again differentiate w.r.t. x , we get


2

2 .1d y dyx
dx dx


1 1cos(log ). sin(log ).A x B x
x x

  


2

2
2

d y dyx x
dx dx
 =

–[Acos(logx) + Bsin(logx)]

 x2
2

2

d y
dx

+x
dy
dx  = – y


2

2
2 0d y dyx x y

dx dx
  

Section - C (6 Marks)

 5) Solve 
dy
dx  = ( 9x + y + 2)2

Ans. : 
dy
dx  = ( 9x + y + 2)2       ----(1)

 put 9x + y + 2 = v

9 dy dv
dx dx

       9dy dv
dx dx

  

      Equation (i) become

29dv v
dx
   2 9dv v

dx
  

2 9
dv dx

v
 
 2 9

dv dx
v

 
 

1
1

1 tan
3 3

v x c      

1
1tan 3 3

3
v x c      

1 9 2tan 3
3

x y x c        

OR
Form the differential equation by
elliminating arbitary constant.

3 3
1 2

x xy c e c e 

Ans. : 3 3
1 2

x xy c e c e              ------ (1)

      3 3
1 23 3x xdy c e c e

dx
   ------ (2)

      
2

3 3
1 22 9 9x xd y c e c e

dx
   ------ (3)

2

2

1 1

3 3 0

9 9

y
dy
dx
d y
dx

 

        
2

2(27 27) 1 9 3dy d yy
dx dx

        

                                    
2

21 9 3 0dy d y
dx dx

       

       54 9 dyy
dx

 
2

23 9d y dy
dxdx

 
2

23 0d y
dx

 

       
2

26 54 0d y y
dx

   

2

26 54 0d y y
dx

  

6) Find the particular solution 3x ydy
dx

  when
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x = 0, y = 0

Ans. : 3x ydy
dx



3 .3x ydy
dx
 

3 3y xdy dx 

3 3y xdy dx  
3 3 0x ydx dy   

       1
3 3

log3 1log3

x y

c


  
 1

3 3
log3 log3

x y

c


  

13 3 .log 3 .x y c C   

put x= 0 and y = 0

1 1 c    2c 
The particular solution is  3 3 2x y  

Section - D (8 Marks)

7) Solve

 : cos sin 0y y dy y y dy y
x x dx x x dx x

                               

when x = 1 and 2
y 


Ans. :  
y y dy y y dy ycos sin 0
x x dx x x dx x

         
   

put y = ux 
dy duu x
dx dx

  

du duu.cos u u x u sin u u x u 0
dx dx

            
   

du duxu cos u 2u sin u x sin u. 0
dx dx

  

  dyx u cos u sin u 2u sin u
dx

   

u cos u sin u dxdu 2
u sin u x


   

 log u.sin u 2log x log c   

  2log u.sin u log x log c  

2log u.sin u.x log c   

  2 2y yu. sin u x c sin x c
x x
    
 

2y y yxysin c sin x c
x x x

    
 

yxysin c
x

    where x = 1 and u 2




sin c c
2 2 2
  

   

yysin
x 2x


 

8) Solve the differential equation
2 ( ) 0x dy y x y dx  

Ans.: x2dy = – (xy + y2)dx
2

2

dy xy y
dx x


 

Put 
dy duy ux u x
dx dx

   

2 2 2
2

2

du ux u xu x u u
dx x


      

2du du dxx u 2u
dx u(u 2) x

     
 

2 u u dxdu 2
u(u 2) x
 

 
 

1 1 dxdu 2
u u 2 x
      

log u log(u 2) 2 log x log c    

2ulog log x log c
u 2
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i.e. 2u x c
u 2
    

2
2y yxx c c

y y 2xx 2
x

  
  

 

 2yx c y 2x  

 2x y c 2x y  

OR
The rate of growth of the population of a
city at any time t is proportional to the size
of the population. For a certain city it is
found that the constant of propor tionality
is 0.04. Find the population of  the city af-
ter 25 years if the initial population is
10,000.

[Take e = 2.7182]
Ans.: Let P be the population at time t yrs.

dp
dt
  P  

dp
dt

   kP, where k = 0.04

dp
dt

   (0.04)P   
dp
P

 = (0.04) dt

    On integrating, we get,

   0.04dp dt c
P
  

 log P = 0.04t + c
 when t = 0, let P = 10000
 log 10000= (0.04)  0 + c
 c = log 10000
 log P = (0.04)t + log 10000
 log P – log10000 = (0.04)t

 log 10000
P      = (0.04)t           ...(1)

when t = 25  , P = ?

 log 10000
P      = (0.04)25

  log 10000
P      = 1

  log 10000
P      =loge  10000

P
 = e

 P =10000(2.7182)  P = 27182
   The population of the city at any time t is

27182

* * *



 


