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Problem 1 IB Nov21 [ max / 8 marks ]

Solve the differential equation
dy

dx
=

ln(2x)
x2

¡ 2y

x
; x> 0, given that y=4 at x= 1

2
:

Give your answer in the form y= f(x):

Problem 2 IB May23 [ max / 9 marks ]
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Do not write solutions on this page.

12. [Maximum mark: 21]

Consider the differential equation 
d
d
y
x

x y
xy

= +2 23
, where  x > 0 , y > 0 .

It is given that  y = 2  when  x = 1 .

(a) Use Euler’s method with step length  0.1  to find an approximate value of  y  when  x = 1.1 . [2]

(b) By solving the differential equation, show that y x x= −9 1
2

4

. [8]

(c) Find the value of  y  when  x = 1.1 . [1]

(d) With reference to the concavity of the graph of y x x= −9 1
2

4

 for  1 ≤ x ≤ 1.1 , explain 

why the value of  y  found in part (c) is greater than the approximate value of  y  found in
part (a). [2]

The graph of y x x= −9 1
2

4

 for 
3

3
1< <x  has a point of inflexion at the point  P .

(e) By sketching the graph of an appropriate derivative of  y , determine 
the  x-coordinate of  P . [2]

It can be shown that 
d
d

2

2

4 2 2 4

2 3
6y

x
x x y y

x y
= − + +

, where  x > 0 , y > 0 .

(f) Use this expression for
d
d

2

2
y
x

 to show that point  P  lies on the straight line  y = mx  

where the exact value of  m  is to be determined. [6]
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