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AS Unit 1: Pure Mathematics A 
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Total marks available 37 (approximately 45 minutes) 

 

1. A rectangular sheet of  metal has length 8m and width 5m. Four squares, each of side 
𝑥m, where 𝑥 < 2.5, have been cut away from the corners of the rectangular sheet, as 
shown in the diagram below. The rest of the metal sheet is now bent along the dotted 
lines to form an open tank in the form of a cuboid. 
 

 
 
a) Show that the volume 𝑉m3 of this tank is given by 
   𝑉 = 4𝑥3 − 26𝑥2 + 40𝑥 .      (2) 
b)    Find the maximum value of 𝑉, showing that the value you have found is a maximum 
value.           (5) 

 (May 11) 
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2. The diagram shows a closed box in the form of a cuboid. The length of the box is 2𝑥 cm, 
its width is 𝑥 cm and its height is 𝑦 cm. 
 

 
The total surface area of the box is 108cm2.       

a) i) Write down an equation involving 𝑥 and 𝑦 and hence show that 

  𝑥𝑦 = 18 −
2

3
𝑥2 . 

 ii) Hence show that the volume 𝑉cm3 of the box is given by 

    𝑉 = 36𝑥 −
4

3
𝑥3 .         (3) 

b) Find the maximum value of 𝑉, showing that the value you have found is a maximum 
value.           (5) 

 (Summer 13) 
 
 
 

3. A sheep farmer wishes to construct a rectangular enclosure for his animals. He decides 
to use a straight wall as one side of the enclosure and fencing for the other three sides. 
The area of the enclosure is to be 800m2. The lengths of the sides of the rectangular 
enclosure are 𝑥 m and 𝑦 m, as shown in the diagram, and the total length of the fencing 
is 𝐿m.
 

 

a)  Show that 𝐿 = 𝑥 +
1600

𝑥
        (2) 

b)   Find the minimum value of 𝐿, showing that the value you have found is a minimum 
value.           (5) 

 (Summer 15) 
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4. A rectangular sheet of metal has length 24m and width 9m.  Four squares, each of side 
𝑥m, where 𝑥 < 4.5, have been cut away from the corners of the rectangular sheet, as 
shown in the diagram below. The rest of the metal sheet is now bent along the dotted 
lines to form an open tank in the form of a cuboid. 
 

 
a)   Show that the volume 𝑉m3 of this tank is given by 
   𝑉 = 4𝑥3 − 66𝑥2 + 216𝑥      (2) 
b)   Find the maximum value of 𝑉, showing that the value you have found is a  

maximum value.         (5) 
 (Summer 16) 

 
 

5. The diagram below shows a closed box in the form of a cuboid, which is such that the 
length of its base it twice the width of its base. The volume of the box is 9000cm3. The 
total surface area of the box is denoted by 𝑆cm2. 
 

 
 

(a)  Show that 𝑆 = 4𝑥2 +  
27000

𝑥
 , where 𝑥cm denotes the width of the base.   (3) 

(b)  Find the minimum value of S, showing that the value you have found is a minimum 
value.            (5) 

(Sample Paper) 




