UPPER AND LOWER BOUNDS
DATE OF SOLUTIONS: 15/05/2018 S O L U T I O N S

MAXIMUM MARK: 77 GCSE (+ IGCSE) EXAM QUESTION PRACTICE
1. [Edexcel, 2011] Upper and Lower Bounds [2 Marks]
The length of a fence is 137 metres, correct to the‘_nhe_'c_l}_'gstf metre. iy l g?l -t OrS

Write down

(i) the lower bound for the length of the fence,
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(i) the upper bound for the length of the fence.
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2. [New Question, by Maths4Everyone.com] Upper and Lower Bounds [5 Marks]

Zoe’s weight is 62 kg, correct to the nearest kilogram. .—p © 2 to-S

Anu’s weight is 85 kg, correct to the nearest kilogram. . A
. e 13 30
(a) Write down the upper bound for the weight of Zoe.

............................................

(b) Write down the lower bound for the weight of Anu.
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() Work out the upper bound for tlle‘di’ffr_éi‘érié;{between Zoe’s weight and Anu’s weight.
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3. [Edexcel, 2011] Upper and Lower Bounds [2 Marks]

y = 1.8 correct to 1 decimal p]ace.;_____;;, (#8 ¥+ G+09
Calculate thedower bound for the value of 4y + 1
/l



4. [Edexcel, 2005] Upper and Lower Bounds [3 Marks]

The volume of oil in a tank is 1000 litres, correct to the nearest 10 litres., (\F\/\'f\f f

The oil is poured into tins of volume 2.5 litres, correct to one decimal place. , “f’ S L 14 €5
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\ AN
Calculate the upper bound of the number of tins which will be required. \ =
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5. [Edexcel, 2010] Upper and Lower Bounds [7 Marks]

C
Diagram NOT
accurately drawn
8.3 cm
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Triangle ABC is right-angled at B. s T . A BOT = pJuMBEL 3
N . & /7 EX OLE NV b
AB =20 cm, correct to 1 significant figure. ( *{}b_&u"‘i{i c VEAREST  Wito

BC = 8.3 cm, correct to 2 significant figures.

e T12120>08
(a) Write down the lower bound for the length of

(i) 45,
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(b) Calculate the M}i for the area of triangle ABC.

A= BASE x HEWKT
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6. [Edexcel, 2013] Upper and Lower Bounds [2 Marks]

Glass A contains 122 millilitres of water, correct to the nearest millilitre.
Glass B contains 168 millilitres of water, correct to the nearest millilitre. v {e¥ 1 e

Calculate the upper bound of the difference, in millilitres, between the volume of water in
glass A and the volume of water in glass B.
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7. [Edexcel, 2015] Upper and Lower Bounds [3 Marks]

An athlete runs 400 metres, correct to the nearest metre. —3 53 O 5’
The athlete takes 50.2 seconds, correct to the nearest 0.1 of a second Lt 00X

e,

Work out the upper bound of the athlete’s average speed. (s;_ e 2k I
Give your answer correct to 3 significant figures. ~» S0 0O7US
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8. [Edexcel, 2015] Upper and Lower Bounds [3 Marks]

_ 2a
¥ b - C Ly Z { (&) .} \
P )
a =42 correct to 2 significant figures. - 2 f
b = 24 correct to 2 significant figures. —p Q4T OS5 @ f v AN
¢ = 14 correct to 2 significant ﬁgures. .k S COPRECT RV f\ﬂ)) J
— ™ T Or2
Work out the\lower[bound for the value of y.

Give your answer correct to 2 significant figures.
Show your working clearly.
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9. [Edexcel, 2014] Upper and Lower Bounds [3 Marks]

There are 1300 sheets of paper, correct to the nearest 100 sheets, ina pile. —p | 3001 So

Each sheet is of equal thickness.
The height of the pile is 160 mm, correct to the nearest I0 mm. —» |LO T S

Calculate the upper bound, in millimetres, for the thickness of one sheet of paper.
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10. [Edexcel, 2007] Upper and Lower Bounds [4 Marks]

Some cases have to be lifted by a crane. (o e

n 4 \;“)
Each case has a mass of 68 kg, correct to 2 significant figures. -2, 63 T Ox
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(a) Write down the upper bound of the mass of a case.
m
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A crane can lift safely a load of 1200 kg, correct to 2 significant figures. —4-35)( | 2001 SO

. . . =
(b) Find the greatest number of cases that the crane can lift safely in one load. AN
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11. [Edexcel, 2004] Upper and Lower Bounds [4 Marks]

The length of a side of a square is 6.81 cm, correct to 3 significant figures.

-~ (8| Tt ©r00S
(a) Work out the lower bound for the perimeter of the square.
———r= T #
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(b) Give the perimeter of the square to an appropriate degree of accuracy.
You must show working to explain how you obtained your answer.
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12. [Edexcel, 2007] Upper and Lower Bounds [6 Marks]

(a) Make r the subject of the formula 4 = m?, where r is positive.
Trt= A
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The area of a circle is 14 cm?, correct to 2 significant figures.
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(b) (i) Work out the lower bound for the radius of the circle.

Write down all the figures on your calculator display.
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(ii) Give the radius of the circle to an appropriate degree of accuracy.
You must show working to explain how you obtained your answer.
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13. [Edexcel, 2014] Upper and Lower Bounds [4 Marks]

Diagram NOT
accurately drawn

0.18 m |
xm
' T 0«03
Trena wants to build a sandpit in the shape of a cuboid. -
The volume of sand in the sandpit will be 1.0 m?, correct to 1 decimal place. o
The depth of sand in the sandpit will be 0.18 metres, correct to 2 decimal places.
The sandpit will have a square base with sides of length x metres. N
Find the upper bound for x o188t 0o-vos

Give your answer correct to 3 significant figures.
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14. [Edexcel, 2013] Upper and Lower Bounds [5 Marks]

(a) Correct to the nearest millimetre, the length of a side of a regular hexagon is 3.6 cm.

Calculate thq'ﬁﬁﬁéﬁiound for the perimeter of the regular hexagon. / —
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(b) Correct to 1 significant figure, the area of a rectangle is 80 cm* . (,% &, + g )
Correct to 2 significant figures, the length of the rectangle is 12 cm. T
Calculate the:_l_ower bound for the width of the rectangle. K g _‘:'/ :]
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Show your working clearly. )
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15. [Edexcel, 2009]

Upper and Lower Bounds [3 Marks]

Correct td 2 significant ﬁgmf_s_] the area of a square @1’112—\ VeAR&E T (O

Calculate the lower bound for the perimeter of the square. m
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16. [Edexcel, 2012] Upper and Lower Bounds [4 Marks]

Correct to 2 decimal places, the volume of a solid cube is 42.88 cm®

Calculate the 10W€1; bound for the surface area of the cube.
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17. [Edexcel, 2015]

Upper and Lower Bounds [3 Marks]

Correct to 2 significant figures, a =58, b=28 and ¢ =18

Calculate thetlipper bound ifor the value of

Show your W;i'king clearly.
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18. [Edexcel, 2016] Upper and Lower Bounds [5 Marks]

A metal cube has sides of length 4.5cm, correct to the‘neares} £ 0.5cm. ¢
tor2s& [V 3 o
The cube is melted down and the metal is used to make small spheres. - VSage © =1 f -
Each sphere has a radius of 3mm, correct to the nearest millimetre. ( . -
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Work out theygreatest number of spheres that could be made from the metal.
Show your working clearly.
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19. [Edexcel, 2004]

NEAPCS T lurtovE NUMUADES
Correct to 1 significant figure, x=7 and y=9
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Upper and Lower Bounds [5 Marks]
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(a) Calculate the lower bound for the value of xy
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20. [Edexcel, 2009] Upper and Lower Bounds [4 Marks]

In a race, Paula run@)})s of a track.

Each lap of the track is 400 m, correct to the nearest metre. ——» koot o-¢§
Paula’s average speed is 5.0 m/s, correct to one decimal place. ... X .

N> S0t 0vo¥
Calculate the upper bound for the time that Paula takes to run the race.
Give your answer in minutes and seconds, correct to the nearest second.
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Disclaimer

While reasonable endeavours have been used to verify the accuracy of these solutions, these
solutions are provided on an “as is” basis and no warranties are made of any kind, whether
express or implied, in relation to these solutions.

There is no warranty that these solutions will meet Your requirements or provide the results
which You want, or that they are complete, or that they are error-free. If You find anything
confusing within these solutions then it is Your responsibility to seek clarification from Your
teacher, tutor or mentor.

Please report any errors or omissions that You find*. These solutions will be updated to correct
errors that are discovered. It is recommended that You always check that You have the most up-
to-date version of these solutions.

The methods used in these solutions, where relevant, are methods which have been successfully
used with students. The method shown for a particular question is not always the only method
and there is no claim that the method that is used is necessarily the most efficient or ‘best’
method. From time to time, a solution to a question might be updated to show a different
method if it is judged that it is a good idea to do so.

Sometimes a method used in these solutions might be unfamiliar to You. If You are able to use a
different method to obtain the correct answer then You should consider to keep using your
existing method and not change to the method that is used here. However, the choice of method
is always up to You and it is often useful if You know more than one method to solve a particular
type of problem.

Within these solutions there is an indication of where marks might be awarded for each
question. B marks, M marks and A marks have been used in a similar, but not identical, way that
an exam board uses these marks within their mark schemes. This slight difference in the use of
these marking symbols has been done for simplicity and convenience. Sometimes B marks, M
marks and A marks have been interchanged, when compared to an examiners’ mark scheme and
sometimes the marks have been awarded for different aspects of a solution when compared to
an examiners’ mark scheme.

B1 - This is an unconditional accuracy mark (the specific number, word or phrase must be seen.
This type of mark cannot be given as a result of ‘follow through’).

M1 - This is a method mark. Method marks have been shown in places where they might be
awarded for the method that is shown. If You use a different method to get a correct answer,
then the same number of method marks would be awarded but it is not practical to show all
possible methods, and the way in which marks might be awarded for their use, within these
particular solutions. When appropriate, You should seek clarity and download the relevant
examiner mark scheme from the exam board’s web site.

A1 - These are accuracy marks. Accuracy marks are typically awarded after method marks. If the
correct answer is obtained, then You should normally (but not always) expect to be awarded all
of the method marks (provided that You have shown a method) and all of the accuracy marks.

Note that some questions contain the words ‘show that’, ‘show your working out’, or similar.
These questions require working out to be shown. Failure to show sufficient working out is likely
to result in no marks being awarded, even if the final answer is correct.

* The best way to inform of errors or omissions is a direct Twitter message to @Maths4Everyone




