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Using Specialist Calculators

Theexercisesinthisunit of work are specificially written for the range of Specialist Calculators
also available fromthissite. Of coursethe exercises could be attempted without that aid but, at school
level, somewould beimpossibleto solve - except by “trial and error” methods. The overall topic which
isbeing covered hereisthat of mensuration of arange of shapes, and the unitsinvolved.

For those who are meeting these calculatorsfor thefirst time, it might be necessary to point out
that an entry-box is sel ected by putting the mouse-pointer on that and clicking onit. Within any (allowed)
entry-box only numbers, spaces and ONE decimal point may be entered (NO commasor |etters). The
normal correction processes can be used on an entry. Highlighting (by dragging the pointer), can also be
done, which allows“ cutting and pasting” to be carried out - thisskill isused in later work.

Cautions

Many tests have been conducted on these cal culators but no claim can be made to have
covered every eventuality. Thingscan gowrong. If they do, the ssmplest solutionisusually
to pressthereload (or refresh) button on the browser.

Be awarethat some of these cal culators do not work on some browsers. Everything was
developed and tested on Netscape 4.5 (later 4.7) and Internet Explorer 5.0 also worksfor
most (but not all) of them. So much for standards!

Remember that the program code is accessible and can be tampered with. In the event of a
consistent malfunction go back tothe original CIMT siteand rel oad from there.

Limits have had to be set on these cal culators, but they are sufficiently wide that most
‘normal’ needs should be covered. However, it should be bornein mind that these are very
much ‘first generation’ cal culators and probably lack in some detail or other.

Of course we alwayswant to hear of problems (as much detail as possible please) though
we cannot promisethat wewill always be ableto fix them!

Clearly theintroduction to thiswork (for pupils) will depend upon the abilities and experience of
the group, and can only be determined by the teacher. Similarly the starting-point in this series of
worksheetswill have to be decided upon, not everyone will need to start at Sheet 1, and these notes
about the various stages and sheets are intended to hel p in making that decision.

Stage 1 Finding and familiarisation.
No understanding of the mathematics or the shapesisrequired at this stage, only an ability to find the
correct calculator, read and match words, use amouse, key in numbers and write down results.

Sheet 1 The calculator to be used in each caseisclearly stated and the tabular layout exactly
matchesthat of the screen to makeit aseasy aspossible. Significant figuresarereferred to (but
could beignored if thought desirable) and thefirst five tables only need the default setting of 3
anyway. Only thelast threetables call for that setting to be altered. Note that the top four tables
require only one piece of datato be entered. Thelower four need the entry of two valuesfor each
shape. NO units are used on this sheet.

Sheet 2 The questions are grouped and the calcul ator to be used isclearly stated each time. But
now the set-up does not match that of the screen so the words have to be matched, both for
entering the given dataand al so for reading off the required answers. Again, significant figures
could beignored but, regardless of understanding, it would be good to seethisfacility being used
by now. The units are stated in each question, but a verbal instruction should be given asto
whether unitsareto bewritten as part of the answer or not. The wording has been varied to make
the questions match more closealy the form in which pupilswill usually meet them. Provision has
been madefor all answersto bewritten on the sheet but, since all the questions are numbered,
pupils could be required to write the answers separately so that the sheets could be re-used.
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Stage 2 Towardsnormality and extending the cover age.
Thereislessguidance given at this stage, some hitherto unused calculators are required, and moreis
expected intheway of significant figuresand units.

Sheet 3 Thereisno categorisation, and no clear statement of which calculator isto be used. That
will have to be determined by reference to each question inturn. The order is mixed and some
calculators not previously used are brought in. Units (which are now varied for thefirst time)
should be required in the answers, and also the number of significant figuresas specifiedinthe
guestion. Thereisno especial provision for writing the answers on the sheet, but thereisroom.

Sheet 4 Thisisdifferent to previouswork in that it deals only with the conversion of units. The
calculators needed are specified (inthe earlier questions) sinceit will not awaysbe clear towhich
category or typethe unitsbelong. These calculatorsare broadly similar to those met with previously
but now the entry-box isalwaysat thetop and, aswell asthe value or quantity, the units must be
selected before doing the cal culation (unlessit isthe default setting that isrequired).

Stage 3 Puttingit into practice
Up to here the matter of which cal cul ator to use has been easy to determine either from agiven heading
or from the explicit wording of the question. Some of that support isnow withdrawn.

Sheet 5 Thisisbest described as ' the naming of the parts' . By using drawings none of the shapes
isactually named, though it does say at the top of the sheet which 6 shapesareinvolved. Also, as
far as possible, the measurement that hasto be found isindicated only by ? without naming it.
(Thisclearly cannot be donefor some parts.) So matching iscalled for, between the diagramsand
thecalculator.

Stage4 Problems requiring 2 (or more) steps

The problems now require answersto be derived from two (or more) calculators and combined in some
way. For instance, the area of acircle can be got fromthecirclescalculator in (say) square metres, but
the final answer isasked for in (say) acres. The ability to ‘ cut and paste’ isvery useful now. This
requiresthat inthefirst calculator ‘ point and drag’ isused to highlight the required value, followed by
[ctrl]+[insert] to copy it; and thenin the second calcul ator [shift]+[insert] isused to pasteit. Otherwise
it meanswriting something down. Thishelps many keep track of just what they are doing. (It can aso be
useful for marking and error-detecting purposes.) Theideaof ‘intermediate accuracy’ should beintroduced
here. That is, the matter of carrying forward afigurewhichismore accuratethanisrequiredinthefina
answer, in order that rounding errorsare not introduced to ‘taint’ theworking.

Sheet 6 Mostly these problemsinvol ve ashape cal culator coupled with achange of unitscal culator
(and viceversa), but some need two (different) shape calculators. The knowledge that acubic
centimetre (cc) isequivaent toamillilitreis needed.

Sheet 7 This continues the work in Sheet 6 but requiresthe relevant shapesto beidentified.
Further than that, results can no longer be‘ cut and pasted’ but have to extracted (written down)
and combined; probably using ahand-held calculator. Thishasimplicationsfor the production of
thefinal answersto 3 significant figures. It isnecessary in some placesto make assumptions about
what exactly isintended, but thereisno ‘trickery’ used here. If it lookslikeasquarethenitis; if
two lineslook parallel then they are, and so on. There might be some controversy over what
constitutesthe perimeter of ashapewhenit hasaholeinit (* definition and decision’ time!).

That just about completesthe 'introduction’ to the use of Specialised Calculators. After that, itismuch
more amatter of knowing what is available and sel ecting the correct oneto solve the problem in hand.
Or perhapsbeing ableto re-cast or interpret aproblem so that it can be handled by a Specialist Calculator.
Thefollowing worksheets are intended to increase awareness of the cal culators available, how to use
them, and how to get the most out of them. Notes are given for guidance, concerning the background to
the situations (where applicable) and some possibledifficulties.
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Sheet 8 ~ Costsand Comparisons

Note that all the actionison thetop lineand it is being able to manipulate that linewhichis
important. What isbeing done thereisvery simplearithmetically and could easily be donewith a
basic hand-held calculator. Thereal strength of thiscalculator isin the comparative costing that
can be seen at aglance for awide range of units.

Theearly questions are structured to match as closely as possible the format of the calculator,
even to the extent of using the default settingsfor the units. There are only four categories of
calculator available - dealing with length, area, volume and mass. The choice of category should
be easy for most questionsbut, in afew cases, the unit given may be unfamiliar.

Watch the interpretation of money. Suppose 15 were bought at 78p each. Itisamatter of choice
whether 78 penceisentered as 78 or 0.78 but, the answer must be considered in the same units
of currency. To match the example given, the answer for thetotal cost must be seen as(say) 1170
pence or £11.70 respectively and the price per unit size must also be treated in the same way.

Thelater questions concern prices as quoted on the different commodity markets operatingin
London. Thevariety of unitsused for dealing in these commoditiesare accurately reflected inthe
guestions. Though the given priceswere correct (in July 2000) it isobviousthat they change over
time, and looking at current values could be an additional exercise. To obtain auseful coverageit
Isnecessary to look at aspecialised paper such The Financial Times or go to their Web-site at
www.ft.com

Ininternational dealings, many prices of commoditiesaregivenindollarsor cents, and that redlity
has been retained in many of these questions. Since these have the same structure as poundsand
pencethere should be no difficulties, unlessthereisany requirement to change currency - which
the calculator does not do - and that israised only in the last two problems.

Sheet 9 ~ Changing Units

The main purpose hereisto introduce some more unit-changing cal culatorsfrom the widerange
available. Many (most) of the unitswill be unfamiliar, but thetext of each problem providesall the
words necessary to identify which cal culator hasto be selected from the menu, and the unitsto be
changed. So, provided the user'sreading skillsare adequate, these problems should not be difficult.
As much as possible, the problems have been given some context, many of them having been
dealt with by our query-desk at sometime. The questions have been spaced so that thereisroom
towritethe answerson the sheet if preferred.

Sheet 10 ~ M or e 3-dimensional Shapes

Three more calculatorsare brought in to play (Cylinders, Pyramids and Cuboids) and afew old
onesare used aswell. Some simple questions at the start encourage the newer onesto be found,
and then the separate shapes are put together to make more complex ones. A knowledge of the
relationships between unitsisrequired (cubic cm, litres, cubic metres). A calculator would be
useful (but isnot essential) to perform some simple cal cul ations 'outside’ those done on screen.

Sheet 11 ~ A Revision

Thisissimply acomplete run through nearly all of the cal culatorsthat have been met previoudly.
Thereisjust one new item: The Table of Equivalent Fractions, and only one question on that.
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Sheet 12 ~ Digging Deeper!
No new calculatorsare brought into play here but questionsare now asked which requirealittle
more than merely putting numbersin the correct boxes and reading off the answer. Thereissome
‘working-out’ to be done, following on-screen instructions, but the main emphasisison reading
and ‘finding-out’.
Part A isbased on the Shape Calculators.
Part B All of thispart dealswith the backgroundsof varioustypesof units. The questions
are worded so as to give aclear hint as to which calculator has to be consulted. The
answersto the majority of the questionswill befound in the Background Noteslinked to
each of the calculators.

Part C All the questions here can be answered from the Dictionary of Units. Asahelp, the
guestionsaregiven inthesame order asthe answerswhichwill befound on scrolling through
theDictionary.

Sheet 13 ~The General Triangle

Thisintroduceswhat may be considered to be the most important of all the 2-dimensional shape
calculators. It dealswith thetriangle, taking any three pieces of information from thelengths of its
edgesor the sizes of itsangles, and returning the sizes of the missing dimensionsaswell asits
perimeter, areaand theradii of itstwo principal circles. Thefirst 10 questionsare familiarisation
exercisesonly. Theemphasisisonfitting the given datato the‘ standard case’ for the calcul ator
and interpreting the results. Note that two have NO solution, and the * ambiguous case’ does
arise. Two different forms of notation are used aswell asalternative lettering. No particular
degree of accuracy hasbeen specified for the answers.

Triangulation

Thisisthetechnique of dividing up ashape into triangles and dealing with the mensuration of
theindividual triangles before aggregrating the results for the compl ete shape. It is, of course,
the method used by the Ordnance Survey to produce their maps. Or, more correctly, was
used, asit has now been largely replaced by satellites using high-resol ution cameras, though
much groundwork is still necessary. The big advantage of triangulation for land-surveying
work is that angles can be measured more accurately and more conveniently than lengths.
So, after measuring with great care the length of one line (the base-line) all else can be done
by measuring angles and calculating. Asacheck on the progress of thework and its continuing
accuracy, other line lengths are measured from time to time.

Sheet 14 ~ Applying Trangulation M ethods

Thisshows how theideaof triangulation can be used in three different situations. small, medium
and large. Organisationisimportant to thiswork, especialy inthelast question. Theability to‘ cut
and paste’ will not only save alot of re-keying of databut will aso reducetherisk of errors. It
might be thought desirableto write the values on the sheet itself asthey are generated.
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Sheet 15 ~Practical Triangulation Wor k

Thisprovidesan opportunity to apply theideasto areal situation - finding the areaof anirregular
shape. Unlikethe previous sheet, users now have to decide for themselves how the shapeisto be
divided up and then make all the necessary measurements. This sheet clearly hasto bemarkedin
order to be used. The ssmplest way of tackling each of theseisto divide the shape up into triangles
and measure the lengths of the edges of each triangle. Done that way there can be no problems of
ambiguity or conflicting data. Writing the answers on the sheet would seem to be convenient. Try
estimating the area before doing any cal culation.

It might be worthwhiletrying different methods, say, using anglesaround one particular point. This
usually throws up afew problems especially at the end, when cal culations do not match the
measurements, which iswhat happensin reality. Reconciliation isthe name of the game.

Also using one point for angle measuresis amost bound to throw up some ambiguous cases.
Careisneeded then. Doesthe first solution offered fit the bill? Isit necessary to look at the
supplementary case? Would it be better to measure and use a different angle - if only asan
additional check?

These arethe sort of problemsreal surveyorshaveto deal with. Also remember that asurveyor
would liketo keep the amount of movement done to take measurementsto aminimum, apart from
those needed to serve as checks.

Sheet 16 ~More Calculators
Thisset of exercisesistointroduce 6 calculators not used in any of the previous sheets. The6 are
Percentages L oan Repayments Growth & Decay Barrels Ellipses
Cost of Living (thereare 7 of these)
The sheet isdivided into 2 sections
Section A hasfamiliarisation exercises, finding and using each of the necessary calculators.

Section B hasamixed set of questions, requiring alittle more thought and understanding. Use has
to be made of the “ additional information” and also someiterativework ona*“trial and error”
basisiscalledfor.

Tests and Answers

Itisclearly not desirablethat tests and answers should be openly available from the I nternet.
For that reason, the file containing those islocked and needs a password in order to be accessed.
Thefile can be downloaded by anyone, but it needs a password in order to openiit.

Therouteto that file starts at the bottom of thetr ol index page under
Index to Restricted Files
and detail s about obtaining the necessary password can aso be found there.

Further Work
More wor ksheets will be added to this unit as other calculators become available.

For other worksheetswhich already exist and would be suitable with these specialist cal culators, |ook
onthetrol index page under thefollowing headings

Circles Trigonometry Mensuration

Graduated Problems Flow Diagrams Miscellaneous
Thefirst three are particularly good, from the othersit will be necessary to make aselection.
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Using Specialist Calculators ~ 1

Each of thesetablesisfor adifferent calcul ator as shown by the name abovethetable.
Each column, identified as(a) (b) (¢) and soon, isfor adifferent version (or size) of that shape.

Completethesetables, using theinformation given in the separate columns. No unitsare needed.
Giveeach answer [to the number of significant figures] stated at the top of thetable.

Squares [to 3 sig. figs.]

@ (b) ©

35

17

edge | 7
perimeter
diagonal
area
edge

space diagonal
surface area

volume

first edge
second edge
perimeter
diagonal

area

number of edges | 6 8
length of edge
area

in-radius

circum-radius
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Cubes [to 3 sig. figs.]
@ (b) (©)

3.5

23

65

Rectangles [to 3 sig. figs.]
@) (b) (c) (d)

4 5

7

24 1579

17 654

31

Polygons [to 4 sig. figs.]
@) (b) (©) (d)

24 10

2.5

45

4.68

15.6

radius

diameter

circumference

area

radius
diameter
surface area

volume

radius
angle
arc
chord

area

base radius
perp. height
slant height

volume

*S* angle

Circles [to 3 sig. figs.]
(b)

@

©

8.5

27.8

Spheres [to 3 sig. figs.]
(b)

@

©

3
16
12.4
Sectors [to 4 sig. figs.]

(@) (b) (€) (d)
7 45
50 240

35 200
130
1500
Cones [to 4 sig. figs.]

@) (b) (€) (d)
4.4 3.7
9.7 7.64

0.752
0.0384|200
180




Using Specialist Calculators ~ 2

Thesequestionsare grouped according to the particular calcul ator required.
Give each answer [to the number of significant figures] stated.

Squares

1. Theedgeof asquare measures15cm. What isthe
length of itsdiagonal ?[to 3 s.f.]

2. A quarehasaperimeter of 27 cm. What isitsarea?
[to 3 s.f]

3. Findthelength of theedge of asquarewhich hasa
diagonal 10.5cmlong. [to 3s.f.]

Circles

4. What isthethe diameter of acirclewhich hasan
areaof 40 sg.cm?[to 3 s.f]

5. Acirclehasaradiusof 5.7 cm. What isits area?
[to 3 s.f]

6. What radius is needed to draw a circle with a
circumferenceof 86 cm?[to 3s.f]

Cubes

7. If theedge of acube measures4.7 cm, what must
itsvolumebe?[to 3 s.f]

8. What would bethelength of the spacediagonal of
the cube described in Qn.7?[to 3 s.1]

9. A cube has avolume of 38.5 cubic cm. Find its
surface area. [to 3 s.f]
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Spheres

10. Give the volume of a sphere whose diameter is
9.7 cm. [to 3 s.f]

11. What would be the radius of sphere which hasa
surface areaof 185 sg.cm?to 4 s.f.]

Rectangles

12. A rectangle hasedgesmeasuring 7 cmand 12 cm.
What isthelength of itsdiagonal ? [to 4 s.f]

13. The area of a rectangle is 430 sg. cm and its
perimeter is 90 cm. Find the lengths of its two
edges. [to 5 s.f]

Sectors

14. Find the area of a sector drawn with aradius of
9.5 cmand an angle of 80 degrees. [to 4 s.1.]

15.What radius and angle are needed to draw a
sector whose areais 100 sg.cmand having anarc
length of 20 cm?[to 3 s.1.]

radius= angle=

Cones

16. A cone has abase radius of 12.3 cm and a slant
height of 17.64 cm. Finditsvolume. [to 4 s.f.]

17. Thevolumeof aconeis350 cubiccm, anditsdant
heightis14.5cm. What isitsbaseradiusand its
perp. height?[to 4 s.f.]

radius= height =




10.

12.

13.

14.

Using Specialist Calculators ~ 3

Each of theanswersto these questions should be givento therequired
number of significant figuresand theunitsclearly Sated.

Find the surface areaof aspherewhosevolumeis
173 cubic cm. [to 3 s.f.]

A circlehasan areaof 64.7 squarecm. What isits
radius? [to 3 s.f]

What will bethe volume of acubewhose surface
areais 58 squarecm? [to 4 s.f.]

Givethearealto 5 s.f.] of the square which hasa
diagona 7.35cmlong.

A rectangle hasaperimeter of 45 cmand an areaof
115 squarecm. Find the lengths of itstwo edges.
[to 4 s.f]

What istheareaof aregular polygonhaving 8 edges,
each of length 4.6 cm? [to 3s.f]

Find the arc length [to 4 s.f.] of asector whichis
made with a 6.5 cm radius and an angle of 73
degrees.

A coneismadewith abaseradiusof 4.75cmanda
perpendicular height of 9.5 cm. What will be
[to 4 s.f]

(8 itsdant height

(b) itsvolume?

A regular polyhedron having 12 faceshasan edge
length of 10 cm. What isitsvolume? [to 5s.f.]

Inaright-angled triangle, angle A is35 degrees,
and the oppositeedgea measures17.8 cm. What
isthelength of the hypotenuse? [to 4 s.f.]

What will betheareaof acircle [to 4s.f.] havinga
circumference of 2 metres?

Find the perpendicular height of aconewhichhasa
volumeof 3000 000 cubic millimetresand adant
height of 300 mm. [to 5s.f]

For asector of radius 7.4 metres, and an angle of
53 degrees, find thelength of itschord. [to3s.f.]

A rectanglemeasures 9.5 cm by 16.3cm. Find
(8 thelength of itsdiagonal
(b) itsarea. [both to 4 s.f.]
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

A regular polygon having 10 edgescoversan area
of 100 square metres. What isthelength of each of
itsedges? [to5s.f]

Find the volume of aspherewhich hasadiameter
of 17 millimetres. [to4s.f]

What will bethelength[to 4 s.f.] of
(a) theedge
(b) the space diagonal
of acube, which hasavolumeof 1 cubic metre?

A right-angledtriangle, whosehypotenusemeasures
26 cm, has one angle of 43.7 degrees. Find the
lengths of the other two edges. [to 4s.f]

What isthelength of thediagona of asquarewhich
has an area of 20 square metres? [to 5 s.f.]

Findthesize[to 5 s.f.] of thecircum-diameter of a
regular polyhedronwhich has20facesand avolume
of 2000 cubic millimetres.

A cube has an edge length of of 27 mm. Giveits
volume. [to 4 s.f]

What isthevolume of aspherewhich hasasurface
areaof 1.5 square metres? [to 5 s.f]

A rectangle hasadiagond of length 6.7 metresand
itsperimeter measures 17.4 metres. What isitsarea?
[to 4 s.f]

What isthe area of a sector which hasachord of
length 180 mm and an arc of length 250 mm?
[to 5 s.f]

Find [to 4 s.f.] thelength of the hypotenuse of a
right-angled triangle having other edge-lengths of
18.3and 35.5cm.

What is the volume of a cone which has a
perpendicular height of 24 metres and a slant
height of 27.5 metres? [to5s.f]

A regular polyhedronwith4 faceshasanin-diameter
of 340 mm. Find

() itsedge-length [to 5s.1.]

(b) itsvolume [to 3 s.1.]



Thesymbol * =’ means ‘isequivaentinvalueto’

Length

1. 4metres = feet[to3s.f]

2. 7Tmetres = yardsito 3s.f]

3. 9inches = CMto3s.f]

4, l1l4feet = MEtresto 3s.f]

5. 85miles = KmIto4s.f]

6. 32km = miles[to4s.f]

7. 45cm = inches[to3s.f]
Area

8. 85s0. metres = hectares[to 3s.f]

9. 7s9.metres = sq. feet[to4s.f]

10.258sq. feet = SQ. Metresto 4s.f]

11.10sg. yards = SQ. Metres|to 3s.f]

12. 10 acres = hectares[to 4s.f]

13. 300 hectares = sg. kmito4s.f]
Volume

14. 20 cu. metres = cu. feet[to3s.f]

15. 20 cu. metres
16. 100 cu. inches
17. 100 barrels
18. 10 pints (UK)
19. 30litres
Mass
20. 10kilograms
21. 8 ounces
22.5pounds
23.500 grams
24. 10tons (UK)
25.10tonnes
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Using Specialist Calculators ~ 4

These questionsare concerned only with converting units of measurement into other units (of the sametype).
Those on theleft are grouped under the name of thetype (of cal cul ator) needed asan additiona help.

galons(UK) [4s.f]

litres[to3s.f]

CU. Metres|to 3s.f]

litres[to3s.f]

galons(UK) [3s.f]

= poundsto 3s.f]

gramsito 3s.f]

OUNCES[to 4s.f]

poundsto 3s.f]

tonnes[to 4s.f]

kilogramsito 4s.t]

26.54inches

27.20sq. inches
28. 1litre

29. 20 ounces (av.) =

30. 10 sg. metres

31.2.5feet

32.6cu.yards

33.100km
34,7834 ares

35. 2.4 kilograms
36. 3000 acres

37.1580 metres
38. 1galon (UK)

39. 50kilograms

40. 12 furlongs

41.1sg. mile
42.1litre

43. 1furlong

44. 10 naut. miles

45,1 gdlon (UK)

46.100 sg. cm
47.1are

48. 10fathoms

49. 10 cu.metres

50. 500 milligrams =
51.100miles

52. 1 cu.metre

53. 100 metres

54. 1 ounce (av.)

feet[to3s.f]

SO. CM [to 3s.f.]
centilitres[to3s.f]
gramsito4s.f]

SO. yardsto 4s.f]
centimetresito 3s.f]
CU. Metresfto4s.f]
miles[to5s.f]
hectares[to 4s.f]
gramsito 3s.f]

Sq. kmto3s.f]

Kmito4s.f]

galons(USliqg.) [4sf]
poundsito4s.f]

Km[to 3s.f]
acres|to 3s.f]
millilitres[to3s.]

__ yards[to3sf]

KmIto5s.f]
pints (UK) [to3s.f]
S0. inChes[to 6s.f.]
SO. Metres[to 3s.f.]
Metresfto4s.f]

Cu. yards|to 3s.f]
gramsito 3s.f]
naut. milesfto 4s.f]
litres[to3s.f]

__ yards[to3sf]

milligramsito4s.f]



Using Specialist Calculators ~ 5

These questionsare concerned with the measurements of some 2-dimensiona shapes. They arenot named, but
theonly shapesused are: squar es, cir cles, rectangles, sector s, regular polygonsandright-angled triangles.
Thedrawingsare NOT to scale, but each gives one (or two) measurementsfor that shape and ? indicateswhat

other measurement(s) haveto befound.
Giveadl answersto 3 significant figuresand make surethe unitsare correctly stated with each answer.

1 3
/
v ?
/ .
? Areais
p / 107 sg.cm
/ 22.5cm
4.3cm
6
4 3.68 km /
&~
- - &
c - <o<°/
~ ? Y/
~ — Y
- - /
P 7/ Area="7?
7 8 9 10
Areais
Area=? ‘76?6,)7 Areais 31.5sg.cm
Q ? .
e 1329 sg.mm “| Perimeter
is24.5cm
?
5.34cm 14.8 metres
11 13 14
s : <
R Areais %o o
41 sg.metres Ry
Circumference
52°

is56.3cm

15

ae

Area="?

6.5cm
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10.

12.

13.

14.

15.

16.

Using Specialist Calculators ~ 6

Giveadl answersto 3significant figures, and make sure unitsare stated in each answer.

A square hasan edge-length of 4.5inches. What is
itsareain square centimetres?

A circlehasacircumferenceof 17 cm. Finditsarea
insquaremillimetres.

A cube hasavolume of 45 cubicinches. Giveits
edge-lengthin centimetres.

A regular polyhedron, with 12 faces, hasan edge-
length of 3.5 metres. What isitsvolumein cubic
yards?

What would be the area of a square field which
measures 100 yards on each edge
(@ inacres  (b) inhectares?

A rectangle has aperimeter of 2000 metresand a
diagonal of length 750 metres. Find its area in
hectares.

A regular polygon has 10 edges, and its circum-
circlehasaradius of 15 inches. What isits area
measured in square centimetres?

Findthearea(in squarecm) of asquarewhich hasa
diagond 3incheslong

How many litresof water would be needed tofill a
conewhich hasabase-circleradiusof 75cmanda
dant height of 200cm?

Find thelength, in metres, of the hypotenuse of a
right-angled trianglewhaose other two edgesmeasure
5.6 and 8.3 feet respectively.

. What isthe circumference (in metres) of acircle

which hasan areaof 350 squarefeet?

A water storagetank isin the shape of acubewith
an edge-length of 80 cm. What volume of water (in
gdlons) will it hold?

Anice-cream conehasacircular end of 3cmradius,
and aperpendicular height of 11 cm. Whenfilled
level to thetop, how many millilitresof ice-cream
will it contain?

A squarefield hasan area of 1 acre. What isits
edge-length in metres?

Thethrowing areafor thejavelinismarked out asa
sector of acircleusing aradius of 100 metresand
an angle of 29 degrees. What areadoesthiscover
inares?

A bicyclewhed is26inchesindiameter. What isits
circumferencein centimetres?
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17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Anold gascontainer isintheshapeof aspherewith
adiameter of 7.5feet. Itisto bereplaced by anew
one. Thestandard sizesavailableare

1, 4, 6, 8, 10, 15, 20 cubic metres
Whichisthenearest in sizetotheold one?

An association Football pitch must between 50 and
100 yardsinwidth, and 100to 130 yardslong. Find
thesmallest and largest possibleareasfor afootbal
pitch (@) inacres (b) inhectares.

Thediagram representsaladder 15
feetlongleaning against awall and
making an angleof 55 degreeswith
theground. how many metresupthe
wall doestheladder reach?

A flower border isin the shape of an annulus. The
outer diameter is25feet, anditis5feet wide. What
istheareaof theborder in square metres?

squarecm, what will bethe areaof \ /
thecircle?

A tent isshaped likeacone. Thecircumference of
itscircular baseis 15 metres, and its perpendicul ar
height is 4 metres. What volume of air, in cubic
metres, doesthetent contain?

Thelargest possiblecircleistotbe
cut out from apieceof squarecard.
If the square has an area of 120

Thediagramshowsacircle, with
its diameter drawn, and a
rectanglewhichjustfitsinsidethe \
circle. The circle has a

crrcumferenceof 1000 mm. If the

rectanglehasan areaof 23,100

sg.mmwhat arethelengthsof its

edges?

Thetwo longer edgesof aright-angledtriangleare
4 and 4.5 metreslong respectively. A circleinside
that triangle has one-quarter of the area of the
triangle. What istheradiusof thecircle?

A square badge having an edge-length of 40mmis
to bereplaced by an hexagonal shape of the same

area. What will bethe edge-length of the hexagonal
badge?

Find the edge length of a
pentagon which has an
in-circle whose area is
200 sg. mm.



Using Specialist Calculators ~ 7

Each of the shapes below is made up of two (or more) basic shapes. The basic shapes used are: squar es,
rectangles, circles, semi-cir cles, sector s, regular polygonsandright-angled triangles.

Themain shapeisshown by asolid line, and the dashed lineshelp to show how it ismadefrom the basic
shapes. Inafew cases, shading isused to emphasi sewhich themain shapeis. Thedrawingsare NOT to scale.
Find the areas and perimeters of each of the main shapes.

Giveall answersto 3 significant figuresand make sure the unitsare stated with each answer.

5.6cm

> 0.7m=-=

44.3 mm
all internal circles
13.7 mm diameter

-«13.8cmp

4/
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10.

12.

13.

Using Specialist Calculators ~ 8
Costsand Comparisons

17 metres of wire costing £1.46 per metre are
bought.

(@ Whatisthetota cost?

(b) What isthe comparative cost per yard?

12 square metres of carpet costing $9.99 per
s0. metreare bought.

(@ Whatisthetota cost?

(b) What isthe comparative cost per sg.yard?

What isthetota cost of 2.5 cubic metresof concrete
which costs $28.50 per cu. metre?
What isthe comparative cost per cubic yard?

2 kilogramsof apples, priced at £1.25 per kilogram,
arebought.

(@ Whatisthetota cost?

(b) What would bethe price per pound?

23 metres of curtain material are bought at atotal
cost of £172.27 What isitsprice
(@) per metre (b) peryard?

45 square metres of roofing-felt cost $165.50
What isitsprice
(@) persg. metre (b) persg.yard?
Fuel-gasispriced at £3.25 per cu. metre.
(8 How many cu. metrescan bebought for £20?

(b) What isthe priceper cu. foot of thisgas?

A 50 kilogram bag of potatoes costs $18.50

What isthisprice
(@) perkilogram

Garden hoseisavailablein one shop at 85 pence

per foot. Itisadvertised in acatal ogue at £2.50 per
metre. Which isthe cheapest, and by how much?

(b) per pound?

Before metrication the price of oneparticular item
was 78 pence per pound. What should the price
havebeen (in £ per Kg) after metrication?

When looking for office-space to rent, afirmis
quoted $25 per squarefoot in one place and $270
per square metrein another. How much canbesaved
by taking the cheaper one, if it needs 5,000 square
feet?

When petrol costs 90 penceper litre, by how much
must the price rise to be the equivalent of £5 per
gdlon(UK)?

A shop-owner isableto buy cat-biscuitsin bulk at
£900 per ton (UK) for saleto customersat £1.15
per kilogram. What profit isbeing made

(® inpenceper kilogram?

(b) in£'sperton?

© Frank Tapson 2004 [trolPD:14]

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

A speculator bought 20 acres of land at $1200 per
acre, and sold it severa years later at $5000 per
hectare. What wasthetotal profit made?

It wasestimated that building amotorway cost about
oneand ahalf million pounds per mile. What isthe
equilvalent cost per kilometre (to the nearest ten
thousand pounds)?

All of the following questions concern
dealings on the commodities market

Ononeparticular day, thepriceof oil onthe L ondon
market was given as $30.20 per barrel. What was
thecost per gallon (in cents)

(@ intheUK (b) intheUS?

The prices of precious metals are given per troy
ounce. Sometypica prices(in £ erling) are

dglvae 330 plainum 352

gold 189 pdladium 407
Givethepriceof each (tothenearest £)
(@) perounce (©) pergram

(b) perpound (d) perkilogram

Thepricesof ordinary metalsare quoted in $/tonne.
Sometypical pricesare

lead 434 copper 1767
znc 1131 tin 5450
duminum 1567 nickd 8200

Givethepriceof each (tothenearest $)
(@) perpound (¢) perkilogram
(b) perton (UK) (d) perton(US)

On a day when the quoted price for coffee was
96 cents/pound and for sugar was 237 $/tonne,
whichwasthedearer, and by how much per pound?

Soyabean oil islisted at 16 cents/pound and soya
bean meal at 150 $/ton(US), whichisthe dearer,
and how many timesdearer isit?

How much (in dollars) should be charged for 100
cubic metres of soya beans which are listed at
480 cents/bushel?

In the following questions assume £1 =$1.45

Givethe UK pricesper ton for these commodities:

paper pulp $760/ton(US)
cotton $1150/ton(US)
cocoa $935/tonne

Oneday themarket priceof unleaded gasolinewas
given as 90 centsUSgallon. What would thisprice
be (in pence) per UK galon?



10.

12.

Using Specialist Calculators ~ 9

Giveall answersto an appropriate degree of accuracy, and make suretheunitsare stated

Givethe speed of 30 milesper hour askilometres
per hour.

A car has an overall fuel consumption figure of
38 milesper gallon. what istheequivaentinmiles
per litre?

During Napoleon'shistoric retreat fromMaoscow (in
1812) temperatures of -30° Reaumur were
recorded. Express that as a temperature on the
Celdusscde.

Thereommended pressurefor aparticular car-tyre
isgivenas 1.8 bars. The pressure gauges at most
filling-stationsare calibrated in pounds per square
inch, sowhat figureisneeded for that?

An old heating boiler with a power rating of
5000 Btu/hour, isto bereplaced. Thenew onesare
rated in watts. Givethe equivaent size needed for
thenew bailer.

Aluminiumhasadensty of 2710kilogramsper cubic
metre. Expressthisin pounds per cubicinch.

Anoldinstruction manual statesthat atorque of
15|bf-feet isneeded for tightening up some bolts.
M odern torque-wrenches are marked in newton
metres. What will betheequivaent vaueonthat?

A river is estimated to be flowing at a rate of
150 cubic feet per minute. How many gallons per
day isthat?

Anold specification cdlsfor theuse of copper sheet
with an areadensity of 8 pounds per squarefoot.
However, modern sheet-metal israted in kg per
square metre. So what would be the nearest
equivdent?

A week-killeristobemadeup by mixing thesupplied
liguid with water to aconcentration of 8%. How
many fluid ouncesof theliquid should beputineach
gdlonof water?

When 1linchof ranfdls how many litresper square
metreisthat?

A particular nylonthreadissaidto havealinedengty
of 50 denier. What would that bein pounds/mile?
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

A wet-spun linen yarn has a count of 45. Give its
equivaenttex vdue.

If arainfall of 20mm was recorded, how many
kilograms would have fallen on each square
metre?

Natural gas hasaspecific energy of about 37 MJ
per cubic metre. However, some systemsrequire
the specific energy to be given in Btu per cubic
foot. What valuewill they usefor natural gas?

A writer isup-datingamanual. Thereisamention
of an oil with aviscosity of 15 000 stokes. What
value should be put in the up-dated manual asthe
Sl preferred unit?

Many foodsgivetheir energy valuesin calories,
but the SI preferred unit isjoules. For agiven
value of 100 calories, what would it bein joules?

One well-known cereal gives the value of the
specific energy of its contents as 3000 calories
per gram. What would be the Sl preferred
equivaent?

A car-engine hasapower rating of 90 kW. What
horsepower isthat?

A broken pump for ahot-water system hasto be
replaced. It flow rate was 400 gallons per hour.
New pumps are available with theserates

20 25 30 35 40
litres per minute. Which would the most suitable?

A fast snail might go40 cminaminute. How many
miles/hour isthat?

Gold weighs 19.3 grams per cubic centimetre.
What would be the volume of 1 tonne of gold?

Thefloor of aroom measures 2.5 by 3.2 metres.
What will bethetotal cost of buying the exact
amount of carpet to cover thisfloor at £14.75
per squareyard?

A fertilizer needs to be applied at the rate of
600 kg/hectare. How many tonswould be needed
for a20 acrefield?



Using Specialist Calculators ~ 10

Giveall answersto an appropriate degree of accuracy, and make sure unitsare stated

1. Findthediameter of acylinder having avolumeof 457 cm?®and aheight of 15 cm.

A cuboidal box hasavolume of 3000 cm?®, aspacediagonal of 27 cm and one edge measures
20cm,. What isitssurface area?

Thedant edge of apyramid measures 36 cm and itsperpendicular heightis27 cm.
Cdculaeitsvolume.

4. What will bethe surface area of asphere having avolume of 4000 cm?3?

10.

12.

13.

14.

Thelargest monument ever built isthe Quetzacoat! pyramidin Mexico. Itis54 metrestall with
asguare base of edgelength 426 metres. What isitsdant height?

Silbury Hill in Wiltshire (UK) wasartifically made thousands of yearsago by piling chalk soil
into aconical shape. It hasabase diameter of 276 metres, risesto aheight of 39 metresand is
now coveredingrass. What istheareaof the grass?

Indrilling to find water, ahole wasbored in theground using adrill-bit with adiameter of 7 cm.
Water was eventually found after 1 cubic metre of earth had been drilled out.
At what depth wasthat (to the nearest metre)?

A cylindricd tin of paintisadvertised asholding 1 litre. Thetin measures9 cmin diameter and
Is17.5 cm high. On opening anew tin, about how far below the top edge of thetinwould you
expect thelevel of the paint to be?

The Geat Pyramid of Cheops (built about 2600 B.C. in Egypt) ismade of limestone. It hasa
square base of edge 230 metres, and aperpendicular height of 146 metres. A cubic metre of
limestoneweighs 2.268 tonnes. Find thetotal weight of limestoneusedinbuildingit.

A snooker ball has a diameter of 52.4 mm. Six of them are packed into a
cuboidal box, whichthey fit exactly, inasinglelayer. What isthe volume of 888

‘wasted' spacein the box?

sphericd ends. Thecylindricd partis1.7 metresindiameter and 5.4 metres

A metd tank to hold propane gasismade up of acylinder with two hemi- |
|
long. Find C

)

(a) thevolumeof thetank, (b) itstotal surfacearea.

A grain-hopper ismade up of two parts. Theupper partisacylinder 15 metreshigh
and 6.5 metresin diameter. The lower part isacone having adepth (or height) of

12 metres. Caculatethe volume of grain the hopper can hold.

A hollow plastic fishing-float ismade of 3 parts. A coneat thetop, acylinder in
the middle, and ahemi-sphere at the bottom. The cylinder has a diameter of
4.5 cmand aheight of 7cm. Theoveral height of thefloat from top to bottom

is18 cm. What isthetotal volumeof thefloat?

Theair-reservoir for acompressor isin the shapeof aclosed cylinder
which hasitstwo ends'dished' inwards. Thecylinder is84 cmin
diameter and 250 cm long. The endsare approximately conesand
the distance between their two 'tips is215 cm.
Calculatethe capacity of thereservairinlitres.
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10.

12.

Using Specialist Calculators ~ 11

Giveall answersto an appropriate degree of accuracy, and make surethe unitsare stated

Find the area of asquare which hasadiagonal of
length34.cm.

A pyramid has adant height of 20 metresand a
volumeof 500 mé. Wheat isits perpendicular height?

Givetheequivalent value of alength of 25 milesin
kilometres.

Carpetispriced at £15.67 per square yard. What
would beitscost per square metre?

Thetwo shorter edgesof aright-angledtriangleare
42 and 85 mm. Findthesizeof itssmallest angle.

This shape is made from a large semi-circle of
diameter 18 cm, with threesmaller, equally-sized,
semi-circles cut out of it. What isthe area of the

shape?

What isthe nearest equivalent fraction (in 64ths) to
0.39 and exactly how much differentinsizeisit?

Expresstheequivalent linear dengity of 25denierin
decitex.

Itisrequired to draw aregular hexagon which has
an area of 25 cm?. Calculate the radius of the
circum-circlewhichwill need to bedrawn.

Thelong (or space) diagonal of acube measures
35 mm. What isthe volume of the cube?

An observationtower isbuiltinthe shape
of acylinder with ahemi-sphere on top.
Ontheinsideof thetower thecylindrica
part is 15 metrestall and 3.5 metresin
diameter. Find the volume of space
enclosed withinthetower.

When oil is priced at $27 a barrel, what is the
equivaent priceper cubic metre?
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13.

14.

15.

16.

17.

18.

19.

20.

21.

Givetheradiusand angle needed to draw asector
having an area of 80 cm? and an arc length of
10cm.

How many litres of water would havefallen onan
areaof 100 square metres after arainfall of half
an inch had been recorded?

A hollow conehasabaseradiusof 17 inchesand
aperpendicular height of 24 inches. What isits
volumeinlitres?

Givetheequivalent valueof 212°FontheKelvin
scale.

What arethe dimensions of arectanglewhich has
an area of 100 cm? and a perimeter of 65 cm?

A drinkscontainer isto be madein the shape of a
regular octahedron. Itisrequired to hold 1 litre
of liquid. What must beits edge-length?

Find the areaand perimeter of this shape, which
ismade from aright-angled triangle and a semi-
circle.

A tank in the shape of a cuboid has to have a
capacity of 300 litres. Its space diagonal cannot
exceed 130 cm and no single edge must be more
that 100 cm. Working to those limits, what will

bethe lengths of the other two edges?

A solutionisto be made up having aconcentration
of 1200 parts per million. A total quantity of
30 litres of the solution isrequired. How many
millitres of the concentrate will be needed?




1.

2.

4.

Using Specialist Calculators ~ 12

Where appropriate, give answersto areasonable degree of accuracy, and make surethe unitsare stated

Part A

What is ...

(@) ...theorder of rotational symmetry of a square?

(b) ...the difference between an oblong and a
rectangle?

(c) ...the name of apolygon having 11 edges?

(d) ...another name for the annulus?

(e) ...thedihedral angle for aregular octahedron?

(f) ...another name for the sector used to make a
cone?

(g) ...the correct phrase to describe the 'ordinary’
cylinder?

(h) ...the more usua name for a cuboid whose
edge-lengths are al the same?

(i) ...the number of space diagonalsin a cube?

When working with sectors, what two given pieces
of datamight lead to two solutions?

. Find the perimeter of ...

(a) ...an octagon which has an area of 100 cm?.
(b) ...asector having achord of length 5 cm and an
area of 36 cm?.

What isthetotal surface areaof ahemi-spherewhich
has a diameter of 21.5 cm?

. Find the area of aright-angled triangle in which one

edge measures 8.5 cm, and one angle measures 34°.

. Find the area of one of the triangular faces of aright

sguare-based pyramid which hasavolume of 165 cm?
and a slant edge of length 9cm.

Part B

7.

10.

11.

Very large and very small numbers can more easily
be written using the e-Format
(@) Who originated thisnotation?
(b) What does the e stand for?
(c) Write these numbersin e-Format
(i) 5.706 x 10
(ii) 1 462 000 000
(iii) 0.000 003 7

. What wasthe original namefor the unit of length we

now know as the ‘yard’?

. How wasthe UK gallon defined in 1824?

What was the basic idea underlying the definition of
the unit of area called an ‘acre’ ? Name another unit
of area which used the same idea.

How many different units are known for measuring
pressure?
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

When buying something by weight (rather than by
mass) isit better to buy it at the North Pole or at the
Equator?

For what purpose might ‘inverse density’ be used?

What was unusual about the thermometer scalewhich
wasoriginally devised by Anders Celsius?

What is the size of a‘drop’ as used in measures of
concentration? How many dropsin a‘teaspoon’ ?

Giveapractical definition of ‘energy’.

How, and when, did JamesWeatt originally definethe
unit of power known as the * horse-power’ ?

Why is the unit of speed known as the ‘Mach’ so
called?

What is another, more usual, name for the unit of
force known asthe *kilopond' ?

In textile measures, the length known as the spyndle
can be two different lengths. What are they?

During record-bresking attempts on fuel consumption
of vehicles, what sort of figure might be achieved in
specia cases?

What isthe approximate val ue of the specific energy
of natural gas? What isit more usually called?

Part C

23.

24.

25.

26.

27.

28.

29.

30.

What (approximate) conversion factor is needed to
change‘miles’ into ‘kilometres ?

Give the names of the 7 principal units of the S|
System.

What is the definition of a‘metre’ ?
Name a‘derived unit’ in the SI System.

How many prefixesarethereinthe S| System?Name
the largest and the smallest.

Give one example of an eponymous unit.

What was the actual difference (in cm) between the
UK and USinches previous to 1959?

When was metrication first discussed in the UK
parliament?



Using Specialist Calculators ~ 13

C
The
Giveall answersto an appropriate accuracy. %%]negj?e / b
C A

1. Ineach of thesecasesfind the

B

a) areaof triangleABCwhen a=7.8cm b=4.3cm C=6.52cm

b) areaof triangleABCwhen b=10.2cm C=14.6cm A =68°

c) perimeter of triangle ABCwhen b=78.4cm A =23.5° C =66.5°

d) perimeter of triangle ABC when C=206cm A=27° C=138°

e) areaof triangleABCwhen AB=9.3cm BC=12.7cm [0 BAC = 42°
f)  perimeter of triangle XY Z when XY =17cm YZ=28cm 0 YXZ=90°

g) areaof triangle PQRwhen PQ=8.43cm QR=10.7cm 0 QPR = 125°

h) areaof triangleLMN when LM =20cm MN =13 cm [0 MLN =48°
1) perimeter of triangleRST when RS=11.4cm ST=5.7cm [J SRT = 30°
|) aeaof triangle ABCwhen BC=245cm AC=27cm 0 BAC = 56°

2. Findtheperimeter and areaof each of thesetriangles.

10.
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84.3cm

Atrianglehas a=12cm B =35° Finditsareawhen
a) b=15cm b) b=10cm c) b=5cm

Find the size of the smallest anglein atriangle having edge-lengthsof 23, 16 and 12 cm.

Explanwhy itisthat atriangle having edge-lengthsof 7, 9and 17 cm cannot exist.

Anequilatera trianglehasan edge-length of 13.6 cm. Caculateitsarea.

Anisosce estriangle hastwo edges of length 9.1 cm and two equal anglesof 65°. What isitsarea?

AtrianglePQRhasPQ=85cm QR=6.7cm [0 QPR= 43°
What arethetwo possiblesizesof [0PQR ?

Thedrawing ontheright representsaplan view of afield.
Cdculatetheareaand perimeter of thefield from these measurements.
AD =140 metres [0 ADB = 78° OADC= 135° D

DAB = 46° 0 ABC = 106° c
Two peoplestart walking from the same place at the sametime. Onewalksat 3 km/hour going
dueWest. The other jogsat 5 km/hour going South-East.
What distance apart will they be after 5 hours?



Using Specialist Calculators ~ 14

1.

Thesketch below isof anirregular hexagon which
has been divided into 4 triangles by drawing in
some of its diagonals. Using the sizes given
calculate the total area of the hexagon.

3

2.

The drawing below represents asketch of anirregularly shapedfield
(PQRST). For land registration purposes the area of the field was
required in hectares. The surveyor used the radial survey method to
do this. A theodolite was placed at the place indicated by the black
dot and the angles between the lines from there to each corner (the
radial lines) were measured, aswell asthelengths of thoselines. The
results of those measurements are shown.

What was the area of the field?

~

This drawing (not to scale) shows part of amajor survey carried out by the triangulation method. Note that
only onelength has been measured (thisisknown asthe baseline), all other measurementsare of angles. The
lettersgiven aremerely to hel p with identifying thelinesand triangles. Giventhat the baseline GH is 74 metres
long work out the area and perimeter of this piece of the survey ABCDE.
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Using Specialist Calculators ~ 15
M ake any necessary measurements, and use thoseto cal cul ate the areaof each of these shapes.
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10.

11.

12.

13.

Using Specialist Calculators ~ 16

Where appropriate, give answersto areasonable degree of accuracy, and make surethe unitsare stated

Section A

What will the value of something whose original cost
is £87 after a change of 9% if the changeis
a) an increase b) a decrease ?

. Find theamount of the change that will take place on

an original value of 84 undergoing achange of 7%

. Anorigina value of £56 has been increased to £61

What was the percentage change?

. Theoriginal cost-price of an object is£67.50 but tax

at 17.5% hasto be added on. What will beitsselling-
price?

. A loan of £1000 is taken out for 1 year. It isto be

repaid monthly at aninterest rate of 1.7% per month.
How much will each monthly instalment be?

. A loan of £5000 is to be repaid monthly at 1.45%

over 3 years. What will be the total amount repaid?

. A 2-year loan is taken out for £2000 repayable at

monthly intervalswith interest charged (monthly) at
2.1%. What overall percentage will have to be paid
on theloan?

. How much extrais paid back when repaying a £800

loanin 12 monthly instalmentswith interest charged
at 1.95%"?

. Aninvestment account is started with an amount of

£500. Interest at 7% is added annually. What will
the account be worth after 10 yearsif the growth is
a) Simple b) Compounded ?

A manufacturer buys a new machine for £15 000.
For tax purposes the machine is assumed to
depreciate in value by 20% each year. This is
compounded depreciation. What will the machine be
valued at after 5 years?

Inthe UK in 1930 areasonabl e working-wagewould
have been £150 per year. Using the Cost of Living
Index, how much would have been needed in the
year 2000 to be equivalent to that?

A barrel hasan end-diameter of 80 cm, amid-diameter
of 110 cm, and height of 120 cm. What isitsvolume?

A barrel to hold 2000 litres is needed. Its diameters
are to be 100 and 140 cm respectively. What height
will it need to be? (2000 litres = 2 000 000 cm?)
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14.

15.

For an ellipse with amajor axisof 13 cm and aminor
axisof 7cmfindits
a) area b) perimeter.
An dlliptical flower-bed is to be made measuring
3 metresinitslength and 2 metresinitswidth. Itisto
be marked out on the ground using the ‘loop method'.
What will bethefoci distanceand loop length needed
for that?

Section B

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

What is the name of the barrel-like container which
holds 18 gallons (UK)?

What isthethelargest areathe ellipse cal cul ator will
allow for aloop length of 8 cm? And what then is
strange about the sizes of the major and minor axes?

Which country appears to have had
a) the greatest b) the least
riseinits Cost of Living from 1930 to 2000?

A percentage change of 3.5% produces an actua
changein value of £8.75. Find the original value.

Find the capacity (in litres) of the barrel known asa
buitt.

A mortgage of £60 000 is on offer to be repaid over
25 years at an annual rate 5.5%. The actual
repayments are to be made monthly. How much a
month will it cost?

Givethe size of the mgjor axis of an ellipse that has
an area of 20 cm? and a perimeter of 16 cm.

A credit-card quotesamonthly interest rate of 1.86%.
What is the APR?

What wasthe original cost of an articlewhichisnow
marked at £125 after atax of 17.5% has been added
on?

What world-wide authority isresponsiblefor the cost
of Living Index and what isthe *correct’ title of that
Index?




