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20 

MA 

25 A landscape gardener wants to build a 
garden bed in the shape of a rectangle 

attached to a quarter-circle.  

Let x and y be the dimensions of the 

rectangle in metres, as shown in the 

diagram. 

 

 

 
 

 

 

 
 

 

 
 

  

  The garden bed is required to have an area of 36 m2 and to have a perimeter which is 

as small as possible. Let P metres be the perimeter of the garden bed. 

(a) Show that P = 2x + 
72

x
.   

(b) Find the smallest possible perimeter of the garden bed, showing why this is the  

  minimum perimeter.   
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(a)  

 

A = xy + 
1

4
 ×  × x2 = 36  

                           xy  = 36 – 
2

4

x
 

                             y  = 
36

x
 – 

4

x
  

       P  = 2x + 2y + 
1

4
 × 2 ×  × x 

 = 2y + 2x + 
2

x
 

Substitute y = 
36

x
 – 

4

x
: 

       P  = 2(
36

x
 – 

4

x
) + 2x + 

2

x
 

 = 
72

x
 – 

2

x
 + 2x + 

2

x
 

 = 2x + 
72

x
  

(b)   P  = 2x + 
72

x
  

 = 2x + 72x–1 

     
dP

dx
  = 2 – 72x–2  

 = 2 – 
2

72

x
 = 0 

             2  = 
2

72

x
 

          2x2  = 72 

             x  = 6 (x > 0)  

      
2

2

d P

dx
  = 144x–3 

 = 
3

144

x
 

  
2

2

d P

dx
(6)  = 

3

144

6
 > 0.  

Hence, minimum perimeter when x = 6.  

    P(6)  = 2(6) + 
72

6
 

 = 24 

 the smallest possible perimeter is 24 m.  
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