Assignment 18:Year 13 Calculus:   Differential Equations(1)
Solve these equations:
	1.
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given x = 1, y = 5
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given x = 4,  y = 1
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The rate of increase of lice on a sheep is proportional to the number present.  Write this as a differential equation.


If N = 30 at t = 0 and
N = 70 at t = 8 days, find a formula for N at t days.


Find the number at t = 14 days.


Find how long it will take for the number to exceed 1000 lice.
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given x = 2, y = 4
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given x = 0,  y = 5
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given x = 1, y = 2
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If y = e
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 then show that y = e
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  is a solution of 
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given x = 2, y = 4
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If y = sin x  find 
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  and show that 
y = sin x is a solution of 
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  + y + cos x = 
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	13.
Find the general solution by separation of variables and appropriate integration substitutions of the differential equation.
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given x = 3, y = 2


	
	

	6.
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given x = 2, y = 5


	11.
Show that N = Ae
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Assignment 18  ANSWERS
	1.
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given x = 1, y = 5

   y = x3 + c        5 = 1 + c

   y = x3 + 4

	7.
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given x = 4, y = 1

    ∫  dy  =  ∫dx
        y

    log y = x + c     log 1 = 4+c

    log y = x – 4 
	12.
The rate of increase of lice on a sheep is proportional to the number present.  Write this as a differential equation.


If N = 30 at t = 0 and
N = 70 at t = 8 days, find a formula for N at t days.


Find the number at t = 14 days.


Find how long it will take for the number to exceed 1000 lice.

dN   =  kN
dt

 ∫ dN   = ∫ kdt
     N

log N = kt + c    subs N = 30  t = 0

                                  so c = log 30

log N/30 = kt      subs N = 70   t = 8

log 70/30 = 8k

k = 0.1059

log  N/30  = 0.1059t
or  N = 30 e0.1059t
If t = 14    N = 132 or about 130

If N > 1000

log (1000/30) < 0.1059t

                  t   > 33 days
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given x = 2, y = 4

    ∫ydy =∫ xdx

     y2  =  x2  + c       8 = 2 + c  

     2        2

     y2  =  x2  + 6      
     2        2
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given x = 0, y = 5

∫ dy = ∫3dx
   y

log y = 3x + c    

log 5 =   c

log y = 3x + log5

log (y/5) = 3x

or    y  =5 e3x
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given x = 1, y = 2

     ∫ dy    =   ∫ dx
        y              x

log y = log x + c    log 2 = c

log y = log x + log 2   

      y = 2x
	9.
If y = e
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 then show that y = e
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  is a solution of 
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= 2e2x  
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= 4e2x
lhs = 4e2x + 2e2x   rhs = 6e2x
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given x = 2, y = 4

 ∫ydy =  ∫ dx
               x

y2/2 = log x + c

    8  = log 2  + c

y2  = log ( x/2 )   +  8
2
	10.
If y = sin x  find 
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  and show that 
y = sin x is a solution of 
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  + y + cos x = 
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= cos x   
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= - sin x 

lhs = -sin x + sin x + cos x

      = cos x

rhs = cos x


11.
Show that N = Ae
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 is a solution of
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lhs =  kA ekt

rhs = k  Aekt
	13.
Find the general solution by separation of variables and appropriate integration substitutions of the differential equation.
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    ∫     y dy    =   ∫    x  dx      u =x2+ 1
       y2 + 1          (x2 + 1)2     du = 2x dx
      log (y2 + 1)    = ∫   u-2   du    

            2                            2

      log (y2 + 1)    =  -u-1     + c

            2                     2       

      log (y2 + 1)    =    - 1           +   c
            2                    2(x2 + 1)     
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given x = 3, y = 2

      ∫ y dy  = ∫  dx
                     x – 2  

       y2/2   = log(x – 2) + c

          2     =   c
    y2/2   = log(x – 2) + 2


	
	

	6.
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given x = 2, y = 5

           y = 3x  + c
           5 = 6 + c
            y = 3x – 1 
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