Mensuration

Thisamixed selection of worksheets on astandard mathematical topic. A glance at each will be
sufficient to determineits purpose and usefulnessin any given situation. These notesareintended only
to provide some additional background in afew of the cases, together with some suggestions. These
sheetsare probably not suitablefor beginners, nor to serveasintroductory exercises, but would probably
best be suited for use asamajor revision. Many of them are of a‘ practical’ nature. The othersall
requirean ability to manipul atethe appropriateformul as.

The shapescovered are
2-dimensiond square circle sector
3-dimensond cube cylinder sphere

Further work on circles can befound under Circlesand also the Dartboard.
For more complex examplesgenerally look at Graduated Problems.

Thesheetsrarely make any stipul ation about the degree of accuracy to be used, but suitableinstructions
should be given. What valueisto be used for 7?7 How accurately should the answer be stated - to
3 significant figures, 2 decimal places, or as seems appropriate? What accuracy isexpected inthe
measurements where they are necessary? How arethe cal culationsto be done - by formulaor by
flow-diagram (wherethat ispossble)?

Where sheets (or half-sheets) existsinan A and aB version they could be used by giving oneasa
practice and the other asatest. Or, they could be used asamore securetest by giving out both at the
sametime, only making surethat adjacent usersdo not havethe sameversion.

Cubes and spher es have been put together on the same sheet since they both involve cubing a
number and also finding acuberoot. Theterm* space-diagona’ isused herefor the diagona which
goes between two opposite vetices not in the sameface. You might consider the advantages of using
thediameter of agpherefor itsmensuration. Thevolume ™ ismuch more compact and elegant than

6
ﬂ; and hasthe added advantage of showing at aglancethat asphereisapproximately one-half the

volume of itscircumscribing cube. Itssurface areaisthen smply Td 2. Also, apractical detail, the
diameter of asphereismuch moreeasily measured that itsradius.

Practical Cylindricals

Thisisavery good practica |esson on cylindersbased on amiscellaneous collection of old (but clean!)
tin-cans, but the preparatory workload for thisisrather large sothat it isprobably only worth doing if
itisto be used severa timesand/or others can be persuaded to sharein the preparation (and usage).
Get avariety of tinsof varioussizes, enough for at least one can between two pupils. Number the cans
- apermanent ohp marker pen will servefor this. Issuethe cans, together with acopy of the sheet
bearing thetitle‘ Practica Cylindricals . Again, theissue of accuracy (and 1)) must beaddressed. The
markingisrelatively easy - but only onceit has been set up!

In connection with Qn 7 on the shest, thiscould |ead to an investigation on other possiblelayoutsfor
cutting the partsof acan from asinglerectangleand the different percentagesof waste.

Cylinder sisprobably the hardest sheet in thisunit. It makes considerable demandson the ability to
carry out algebraic manipulation - at least if analytica solutionsare being attempted. Solutionscan be
sought by trial and error methods, but that is very tedious. In some cases (but certainly not all) a
suitableflow-diagram can befound - which makesit relatively easy. Thelast two questionson this
sheet are particularly demanding.
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Pay particular attention to the unitsused (in the question) when giving thefinal answer.
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A sguare hasan edge of length of 5cm. What isitsperimeter?

A square hasaperimeter of 40 cm. What isitsedge-length?

Theedge of asquare measures 6 metres. Calculateitsarea.

What isthe edge-length of asquare having an areaof 64 mm??

Find thelength of thediagona of asquarewhoseedge-lengthis7 km.
Thediagona of asguare measures 12 cm. What isthelength of one edge?
Calculatethelength of adiagonal of asguare having an areaof 45 m?

A sguare hasan areaof 20 mn?. What isits perimeter?

Find the area of asquare whose perimeter is80 mm.

A square hasadiagona measuring 10.7 cm. Calculatethe areaof the square.

For asquare having an areaof 730 mm?, find thelength of itsdiagonal.

Squares

What must bethe length of the perimeter of asguare whose diagona measures 7.82 metres?

Drawing squares
To helpin setting out the drawings required in answer to these questions, it isbest to usethe sheet headed
Squares (L ayout Sheet). On that sheet the top | eft-hand corner of most of the squaresthat haveto be
drawn are marked with the same | etter asused toidentify the question here. Asacheck, no edgesof any
squaresshould crossor coincidewith any other.
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Draw asquarewith an edge-length of 3cm
Draw asquarewith an areaof 16 cm?

Draw asguarewith aperimeter of 25cm
Draw asquare having an areaof 12.3cm?
Draw asquarewhose diagona measures6cm

Draw asquare which hasan areaof 49 cm?
Inside F draw asguarewhich hasonly half that area. Label it G

Draw asquarewhose areais 1600 mm?
Draw asquarewhich hasaperimeter of 34 cm
InsideJ draw asquare having an area34 cm?. Labdl it K

Draw asquarewith an edge-length of 80 mm

InsideL draw asquarewhosediagonal is80 mm. Label itM
Inside M draw asguare having an area800 mm?. Label it N



Squares (Layout Sheet)
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A Complete the following table of data for 12 circles

Circumference Diameter Radius Area

1 3

2 12

3 7.3

4 8.29

5 24.6

6 16

7 315

8 24.8

9 76
10 124
11 263
12 357

B Complete the following table of data for 12 circles

Circumference Diameter Radius Area

1 1

2 8

3 6.7

4 9.23

5 21.3

6 19

7 37.9

8 27.7

9 59
10 143
11 378
12 245
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Circles & Sectors

All the questions on this sheet concern the drawings on the separate sheet headed
Circles& Sectors(Drawings).

All linear measurements needed to sol ve the problems given here should betaken from the

drawingson that sheet, working to the nearest millimetre.

For angles, usethe size stated on the drawing.

Pay particular attention to the unitsasked for (in the question) when giving thefina answer.

Cdculate
1. fordrawingA (@ theshadedarea(incm?)
(b) thecircumference(inmm).

2. fordrawingB (@ thearea(incm?) of thelarger circle
(b) thearea(incm?) of thesmaller (unshaded) circle
() theshadedarea(incny).

3. fordrawingC (@ thetota unshaded area(incm?)
(b) theshaded area(incm?)
() theshadedarea(inmm?).

4. fordrawingD (@ thearclength (inmm) of the sector
(b) thetota perimeter (inmm) of the sector
() thearea(incm?) of the sector.

5. fordrawingE (@ thearea(inmm?) of the shaded sector
(b) thetota perimeter (in mm) of the unshaded sector.

6. DrawingF hasbeen madeby drawing 4 quarter-circlesinsideasguare.
For the shaded part shown, cdculate (@) itsperimeter (inmm)
(b) itsarea(in mmy).

7. Drawing G hasbeen madeby drawing 3 semi-circleswith dl their centresfalling
onthesamestraight (dashed) line.
What isthe size of the shaded area(incn)?

8. DrawingH ismadeup of 2 semi-circlesand asector of acircle.
Cdculate (@) itsarea(incm?)
(b) itsperimeter (incm).
9. DrawingJ ismadeup of 2 semi-circlesand asector of acircle.
Cdculate (@) itsarea(incm?)
(b) itsperimeter (incm).

10. Whatisthetota of all the shaded areas (in cm?) on the sheet?
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Circles & Sectors
( Drawings)
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Squares & Circles

Theshapesindrawings1to 15 are based on squares, half-squares, circles, semi-
circlesand quarter-circles. The outline of the compl ete shapeisshown by the solid
line; broken linesarethere only to show how the overall shapeismadeup.
Thedrawingsarenottoscae.

Cdculatethe areaand perimeter of each of the shapes1to 11.

5cm 3.7cm 6.3cm

9.3cm

For each of thesedrawings, 12 to 15, calculate the shaded area.

12 < ///// 13
2

14 ”//// 15 ///
4 oV

,// /4

Thedrawing on theright, whichisnot to scale, isof arunning

track. Theendsare semi-circular.

The distance between the two inner parallel staight linesis

60 metres, and they are each 106 metres long. The track is

10 metreswide.

Cdculate (@) thedistancearound thetrack alongitsinner edge.
(b) theareaof theactual track
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Sectors
For each of the sectors (1 to 9) below, measure
(a) thesectorangle  (b) theradiusused to draw it
and then, using those measurements, calculate
(c) thearclength (d) the areaof the sector

@ ®

Datw
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Cubes and Spheres

1. Whatisthevolume of acubehaving an edgelength of 2.6 cm?

2. A cubehasanedgeof length 3.4 cm. What isthelength of its‘ space-diagona’ ?
3. Theedge-length of acubeis1.7 cm. Finditstota surfacearea.

4. Calculatethelength of edgeof acubewhich hasatota surfaceareaof 86 cm?.
5. The*space-diagona’ of acube measures5.4 cm. What isitsvolume?

6. Thetotal surfaceareaof acubeis174 cm? Find
(@ itsedgelength (b) itsvolume.

7. A spherehasadiameter of 17 cm, what isitsvolume?
8. Findthesurfaceareaof aspherehavingaradiusof 6.3 cm.

9. Thesurfaceareaof asphereis260cm? What isits
(@ radius (b) volume?

10. What isthetotal surface areaof ahemispherewhich hasaradiusof 4.3cm?

11. Thevolumeof acubeis58 cm?. Calculatethelength of one edge of the cube.
12. Findthetotal surfaceareaof acubehavingavolume17.3 cm?.

13. Foracubeof volume87 cm?, find thelength of its‘ solid diagona’.

14. Thevolumeof asphereis200 cm?. What isitsdiameter?
15. A hemi-spherehasavolumeof 176 cm?. Finditsradius.

16. Calculatethevolumeof ahemi-spherewhich atota surfaceareaof 54 cm?.

17. A cube and asphere havethe samevolume. The edge-length of the cubeis4.6 cm.
What istheradiusof the sphere?

18. A cubehasavolume of 250 cmé@. Thiscubeisto be machined off so astoleavethe
largest possible sphere.
What will bethevolumeof thefinal sphere?

19. A metal cube of edge-length 2.4 cmisto be melted sown and re-cast into the shape
of ahemi-sphere. What will bethe diameter of the hemi-sphere?

20. A sphereof diameter 9.8 cmisto bemelted down and re-cast into threeidentical
cubes. Calculate the edge-lengths of those cubes.
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Practical Cylindricals

1 Number of can
2 Diameter (d) an
3 Height or length (h) am
4  Curvedsurfacearea cn?
5  Tota areaof twoends cn?
6 Totd areaof sheet metal used to make complete
can, neglecting any allowancefor seams. cm?
7  Ovedldimensonsof rectangle " @7 @ 1 length an
needed to make the can.
//// wicth am
8 Areaof rectanglewasted in making onecan om?
9 Percentage of rectanglewasted in making onecan %
10 Volumeof onecan (interior) o
11 Capacity of can (1000 cmé =1litre litres
12 Number of cans-full needed to measureout 1 litre
13 Dimensions of abox needed to hold 24 cans length anm
when packed 3 by 4to alayer
and2layershigh width anm
haght anm
14 Volume of thebox needed to hold 24 cans cm?
15 Volume of the box actually occupied by the cans o
16 Percentage of box whichis‘empty’ %
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Cylinders

Inal of these questions, theword * cylinder’ isto betaken asmeaning a'right circular cylinder’.

1. Foracylinder havingaradiusof 3cmandaheight of 7cmfind
(@ itsvolume (b) itscurved surfacearea

2. Calculatethetota surfaceareaof acylinder which hasadiameter of 5.5cmanda
height of 8.5cm.

3. Theareaof oneend of acylinderis90 cnm? anditsheightis15cm. What isits
volume?

4. A cylinder hasavolume of 500 cm? and the areaof one of itsendsis45 cnv. Find
(@ itsheight (b) itstotal surfacearea.

5. Thevolumeof acylinderis600 cm®and it hasaheight of 10.5cm. What isits
curved surface area?

6. Findthetotal surfaceareaof acylinder which hasaradiusof 2.7 cmand avolume
of 175cm3.

7. What isthevolumeof acylinder having acurved surfaceareaof 250 cm?and a
diameter of 11.3cm?

8. A cylinder hasacurved surfaceareaof 180 cn® and aradiusof 3.3cm. Findits
total surfacearea.

9. Theheght of acylinderis9.8cmanditscurved surfaceareais200 cm?. What isits
diameter?

10. Caculatetheheight of acylinder which hasan end whose areais50 cm?, and which
also hasacurved surfaceareaof 750 cm?.

11. A cylinder hasadiameter of 6.1 cm and atotal surface areaof 250 cm?. Find
(@ itsheight (b) itsvolume,

12. What isthevolume of acylinder which hasatotal surfaceareaof 350 cm?and a
curved surface areaof 250 cm??

13. Thevolumeof acylinder is250 cm?® and it hasacurved surface areaof 150 cm?.
Cdculateitsheight.

14. What isthevolume of acylinder having aheight of 8.4 cmand atotal surfacearea
of 200 cm??

15. Findthediameter of acylinder which hasavolumeof 115 cm?® and atota surface
area of 140 cm?. (More than one answer is possible.)
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