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s outcomas, Year 8 pupils should, for exampl:
Solve problems such s
+ Find tha volume of a 3cm by 4 cm by Scm box

+ Find the volume in cr of tis Hshaped girder by
spitting tinto cuboids.

+ Containes comointireo
engt. 12, 91 and 611,
Each s 23 mvide and o]
25mua
How many crates measuing
2 mby 11 m by 2 m i it
Gach of e tie continers?

+ Boxes meastre 2.5cm by 4.5cmby 6.2 cm.

Ashopkeeper puts them in  tray.

e

Work out the largast number of boses that can e
flatin the tray.
+ This block of cheese fsin

the shape of a cube. T

+ Whatsthe totalsuface area
of his box?
Find the lengthof each edge.

Each cdge & &em bong. —
Its cutinto o pieces

with one vertical cut

Calculate the volume and =T

surface area of the shadlad piece.

Link to ines, anglos and shapos (pages 178-201),
‘and problorm sohing (pages 18-19)

s outcomos, Year 9 pupil should, or examplo:

Favavsa
AV~

Save problems such as

+ A boxforcoffea sinthe
shapa of a haxagonal prsm.

Each of the sixtriangles
inthe hexagon has
the same dimensio.

Calculate the total
area of the hexagon.
The boxs 12cmlong.
After packing, the coffee fils 80% of the box,
How many grams of coffee are in the box?

(The mass of 1 e of coffe s 0.5 grams.)

+ Thidoorwedge i i the shape of a prém.

oo

The shaded face s  rapezium,
Calculate is area.
Calculate the valume of the daor wedge.

+ Mo crosssection of a skiting board s i the shape.
o aractangle, with a quaciant (quarter cicie)
ontap. e siting board s 1.5 cm thick and
65 cm high Lengins totalling 120m are ordered,
What volume of wood is contained i th order?

+ Large wax candies are madia inthe shape of a
yinder of fength 20 cm and diametar & cm. ey
are packed neatly into individual rectanguler
boxes inwhich they just .

What percentage of the space in each box wil
be occupied by air?

Fthe dimensions of the candle and i box are
doubled, what effect doos this have onthe
percentage of aif space?

+ Acanintheshape of a cyfinder s designed to
have a volume of 1000 . The amurt of matal
tsadi i to be & minimum, What should the eight
ofthe can and radius of the top ba?

Use a spreadsheat to Holp you.

Link o lines, angles and shapes (pages 178-201),
and problom solving (pages 18-19).
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Volume


= 1000cm3





CYLINDER Antics








TEACHING & LEARNING OBJECTIVE:





Calculate lengths, areas and volumes in right prisms, including cylinders





Year 9E





SSM





SPREADSHEET ACTIVITY


CYLINDER Antics





Framework for teaching mathematics: Year 9E
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ORGANISATION





Whole-class:





It may be necessary for the class to be introduced to / reminded of how to use formulae in a spreadsheet before carrying out this activity.  This can be done as a whole class activity, either using an interactive whiteboard to model, or guiding students through individually.  


Whole-class discussion is also useful in clarifying their findings at the end of the activity.





Grouped:





Students could carry out this activity in pairs to stimulate discussion. 





Individual:





This activity is suitable for students working individually, although the activity will need to be introduced as a whole-class, and findings reviewed and consolidated.
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Year 9E





TEACHING & LEARNING OBJECTIVE:





Calculate lengths, areas and volumes in right prisms, including cylinders








�





This activity is designed to guide you through using trial and improvement methods to help solve a problem involving length, area and volume in the context of a cylinder.  





A can in the shape of a cylinder is designed to have a volume of 1000cm3.                          			




















The amount of metal used is to be a minimum.  What should the height of the can and radius of the top be, to the nearest millimetre?  Use a spreadsheet to help you.





Given that the volume of the cylinder must be 1000cm3, find the height if the radius of the top is 2cm.





Using these dimensions, calculate the area of metal used to make the cylinder (surface area of cylinder). 





Let the radius of the top be x, and hence express the area of the top of the cylinder in terms of x.





Given that the volume of the cylinder must be 1000cm3, find an expression for the height of the cylinder, in terms of x.





Since the area of metal has to be kept to a minimum, use the expression from point 4 above to find an expression for the surface area of the cylinder, in terms of x.





Once you have an expression for the height of the cylinder, in terms of x (the radius of the top), and the surface area, it is possible to use a spreadsheet to calculate different values for the surface area, given the value of x.





To set up a spreadsheet to help you to solve this problem, open a new spreadsheet and click in cell A1.





To set up your table of values, displaying the volume for different values of x, set up the spreadsheet as follows:


�


Click in cell B2 and enter your formula for the height of the cylinder, in terms of A2 (x).  Don’t forget to start your formula with an ‘=’ sign.





Enter your formula for the surface area of the cylinder in terms of A2 (x) into cell C2.





Copy both of these formula down to row 25 by highlighting cells B2 and C2, and clicking / dragging the small square in the bottom-right corner of highlighted cells down to row 25.





Your spreadsheet is now ready for you to input values for x.  The question requires you to find the radius of the top and the height of the cylinder that produce the lowest value for the surface area of the cylinder.





Start to input integer values for x into column A.  The resulting values for the height and surface area should automatically appear in your spreadsheet.  





Between which integer values of x is the minimum value of the surface area produced?





Enter new values of x into column A, starting with the lowest integer value of x, going up in steps of 0.1cm.  





What are the measurements for the radius of the top, and height of the cylinder  (to the nearest millimetre) that result in the least amount of metal being used?  How can you check that your calculations are correct?
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