HIGHER VOLUME AND SURFACE AREA EXAM QUESTIONS

1. A cuboid is made from centimetre cubes.   The area of the base of the cuboid is 5 cm2.  The volume of the cuboid is 10cm3.     Work out the surface area of the cuboid.  (3 marks)

2. A hemispherical bowl of radius 6 cm has the same volume as a cone of perpendicular height 27 cm   Calculate the base radius, r, of the cone.   (4 marks)
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3. Jasmin has a pond in her garden.   The surface of the pond is a semicircle of radius 1.4 m.

        (a) Calculate the area of a semicircle of radius 1.4 m.

        You must show your working.   State the units of your answer.     (3 marks)
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          (b) The pond is 50 cm deep.  The sides of the pond are vertical.

          Calculate the volume of the pond.  Give your answer in m3.  (2 marks)

4. A cone has base radius 6 cm and height h cm.

         A smaller cone of base radius 2 cm and height 3 cm is cut from the top.

         The remaining frustum has dimensions as shown.  

          Calculate the volume of the frustrum. (5 marks)
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5. The diameter of the cylinder is 10 cm. The height of the cylinder is 10 cm.
(a) Work out the volume of the cylinder.   Give your answer in terms of .  (3 marks)
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(b) Twenty of the cylinders are packed in a box of height 10 cm.  The diagram shows how the cylinders are arranged inside the box.  The shaded area is the space between the cylinders.
Work out the volume inside the box that is not filled by the cylinders. Give your answer in terms of π.  (4 marks)
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6. A marble paperweight consists of a cuboid and a hemisphere as shown in the diagram.

           The hemisphere has a radius of 4 cm.  Calculate the volume of the paperweight.  (4 marks)
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7. The first diagram shows a cylindrical block of wood of diameter 24 cm and height 10 cm.

            It is cut into six equal prisms as shown.  One of the prisms is shown in the second diagram.
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(a) Find the area of sector BEC, the cross-section.  Give your answer in terms of π. (2 marks)

(b) Calculate the area of CDFE, the curved surface of the prism.  

Give your answer in terms of π.  (3 marks)

(c) Calculate the volume of the prism.  Give your answer in terms of π.  (3 marks)

8.  A cylinder has a radius of 5 cm and a volume of 250cm3.  Calculate the height of the cylinder.   (3 marks)
9. A square-based pyramid with a base of side 2 cm has a volume of 2.75 cm3. 
           What is the volume of a similar square-based pyramid with a base of side 6cm? (2 marks)
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10.  A child’s rugby ball is 10 cm long and has a volume of 200cm3. It is similar in shape to a full-size rugby ball.  A full-size rugby ball is 22 cm long.  Find the volume of the full-size ball. (2 marks)
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11.  The diagram shows a float made from two cones with dimensions as shown.

            Calculate the total surface area of the float.  (5 marks)
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12. A water tank is 50 cm long, 34 cm wide and 24 cm high.It contains water to a depth of 18 cm.   Four identical spheres are placed in the tank and are fully submerged.   The water level rises by 4.5cm.   Calculate the radius of the spheres. (5 marks)
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13. The first diagram shows a cone of base radius 12 cm and perpendicular height 10 cm.

           A small cone of base radius 6 cm and perpendicular height 5 cm is cut off the bottom to

           leave a frustum.

           The frustum has a lower radius of 6 cm, an upper radius of 12 cm and a perpendicular

           height of 5 cm (see second diagram).

(a) Find the volume of the frustum, giving your answer in terms of π.  (4 marks)
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(b) The frustum has the same volume as another cone of perpendicular height 35 cm.

                 Calculate the radius of this cone.     (3 marks)

14. A solid cube has a square hole cut through horizontally and a circular hole cut through

           vertically.

           Both holes are cut centrally in the appropriate faces.

           The dimensions of the cube and the holes are as shown in the diagram.

            Calculate the volume remaining after the holes have been cut.   (5 marks)
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15. A square-based pyramid has a base of edge 5 cm.

           The vertex of the pyramid is directly over the midpoint of the base.

           The volume of the pyramid is 100cm3.

            Find the length of the slant edge of the pyramid (marked x in the diagram).  (5 marks)
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