R Error intervals from rounding

ROBINSON Worked solutions

This topic online

n The mass of a parcel is 340 g, correct to the nearest 10 g.

Complete the error interval for the mass, m grams, of the parcel.

....... <M< (2 marks)
Psound.ma to the nearest \0 q Means the true mass s within § 9
of 340 9

Lower bound

340 - 5 = 335. Upper bound: 340 + 5§ = 345

So 335 £ m £ 345

Taclude the Lower bounda.ry becavse o va.luve e..xmctLJ ho.(.ocwo.y rounds vp to the
stated result. Exclude the vpper boumlo.rj becavse that hal puway value rounds vp to
the next result cnstead

335 £ m £ 345

n The length of a pencil is 27 cm, correct to the nearest centimetre.

Complete the error interval for the length, L cm, of the pencil.

....... <L<.. (2 marks)
ﬂoundma to the nearest centimetre means the true Le.natk is
within 0.5 cm °f 27 em

Lower bound

L7 -0.5 = 26.5.Upger bound: 27 + 0.5 = 27.5

Se285&L <275

Tacluvde £he Lower bound.o.r:) becavse o value O.x.o..c.t(.v hm(.ocwo.:j rounds vp £o the
stated result. Exclude the vpper bounda.ry becauvse that hol fway value rounds vp to
the next result instead

26s&L<27s
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n The attendance at a football match is 5600, correct to the nearest 100

Complete the error interval for the attendance, n.

....... <hn<... (2 marks)

Koun&ms to the nearest 100 means the rue value is within SO
OJ' 9600

Lower bound

S600 - SO = $S50. Upper bound: SC0O + SO = S¢S0

So §SSO &£ n < 5¢50

Tnclude £he Lower bovndary becavse o va.lue e.xo.ot(.:} hal gway rounds vp ‘o the
stated result. Exclude £he upper boundary becavse that hal uway value rounds up to
the next result castead

§SSSO &£ n <& SE50

n The length of a ribbon is 7.5 m, correct to the nearest half metre.

Complete the error interval for the length, L metres, of the ribbon.

....... <L<... (2 marks)

Rounded to nearest 0.5
Ha(.l. °of 0.5 = 0.25
7.5 - 0.25 = 7.25
1.5 + 0.25 = 1.7§

7.25¢ L < 7.7

B The mass of a cat is 8.3 kg, correct to 1 decimal place.

Complete the error interval for the mass, w kg, of the cat.

....... SW< (2 marks)
Qo!)ml‘ma o\ decimal place means the true mass s within 0.05
13 of .Y h3

Lower bound

%.3 - 0.05 = 9.25. Upper bound: 8.3 + O.05 = .35

So 9.25 & w < 2.3F

Taclude the Lower boundo.r:) becavse a Value L.xmr.t(,:} ko.(.ccwo.J round.s up to the
stated result. Exclude the vpper bwndo.rd becavse that halpway vatue round.s vp to
the next result instead

%.25 &£ w £ 8.35
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n Ali says the crowd at a rugby match was 600, correct to the nearest 100.
Bea says the crowd at a different match was 600, correct to the nearest 10.
a. Write down the error interval for the crowd Ali describes.
b. Write down the error interval for the crowd Bea describes.

c. Whose figure tells you the crowd size more accurately? Give a reason. (4 marks)

o)
Ho.(.oc of 100 =50

SSO & n &£ £SO
b)
HaLoc. of \O=9

sis £ A < ¢OS
e)
Beo: ¢OS - 595 = 10

AL.: ¢SO - SSO = 100

6&0., narrower interval

The time taken for a ball to roll down a ramp is 4.70 seconds, correct to 2 decimal places.

Complete the error interval for the time, t seconds.

....... = PR (2 marks)
ﬂoundina to 2 decimal p(.o.oe.s means the true time s withea

0.00S seconds °f %+.70

Lower bound
4.70 - 0.005 = 4.615. Upper bound: 4.70 + 0.00S = 4.705
So 4.495 £ t € 4,705

T actuvde the Lower \ooun&o.rd becavse o value e..x.o.ct(.:, ko.Locwo.:) round.s vp to the
stoted result. Exclude the vpper boundary becavse that halgway valve rounds up to
the next result instead

“+.695 £ t <€ +.70S
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n A bag of flour has a mass of 1.5 kg, correct to the nearest 0.1 kg.
a. Write down the error interval for the mass, m kg, of the flour.

b. Could the actual mass of the flour be exactly 1.55 kg? Give a reason for your answer. (3 marks)

o)

Ha.(.é: of o.l = 0.05
LS - 0.05 = 1L.4S
LS + 0.05 = L.5§

L4S &€ m £ |.SS
b)
m must be Less £han I.SS

\.5S would round vp to 1.€

No, I.SS ha ts not possible

n A number d is truncated to 1 decimal place.
The result is 12.4

Complete the error interval for d.

....... <d<... (2 marks)
Truaw.‘kma to | decimal place removes e.\/e.rytlr\ma after the pirst decimal degit, so
the value has not been rounded vp

The value must be ak Least 12.4 but strao{:LJ Less than12.5. (lc.nnovuxs the Later

J.:.Sits ocrom o.AJ value tn thes caterval 3iv¢.s 2.4

Solz4+ &£d &L 125

2.4 £d €125

m A digital scale shows the weight of a suitcase as 52 kg.
The scale truncates the weight to a whole number of kilograms.

Complete the error interval for the weight, w kg, of the suitcase.

....... SW< (2 marks)
Truac.o.'(:ma Yo a whole aumber just removes the decimal part, so

no'kh'ma s rounded vy
The value must be at Least S2 but stricttd less than S3. ke.movma the Later Jx.aits

J.rom o.l\y volve ¢a thes enterval 3'\\/2.5 S2

SoS52& w<ss3

2 &£ w<& Sy
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m A number x is 470, correct to 2 significant figures.

Complete the error interval for x.

....... SX < e (2 marks)
To 2 sasmracank Fraures, 470 has been rounded to the nearest

\O

Lower bound

470 -5 = 4¢S. Upper bound: 470 + S = 475

So 44S & x & 4TS

Taclude the Lower boundary because a value L.xo.ct(.v halgway rounds up to the
stated result. Exclude the vpper bout\d.o.ry becavse that ko.(.ocwo.:j va.lue rounds uvp to
the next result cnstead

4SS & x € 175

m A number y is 0.08, correct to 1 significant figure.

Complete the error interval for y.

....... Sy <. (2 marks)
Tol s'\amtic.o.nt Fe9vres 0.0% has been rounded to the nearest

0.0\

Lower bound

0.0% - 0.005 = 0.07S. Upper bound: O.0% + O.005 = 0.08S5

So 0.079 & y < 0.0%S

Taclvde he Lower bounda.ry because o value Q..xo.c.t(.d hal puway founds up to the
stoted result. Exclude the vpper bouml.mrd becavse that hatocwmy value rounds vp to
the next resull instead

0.07S & Y < 0.085
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m A number k is 15.0, correct to 3 significant figures.

Complete the error interval for k.

....... k< (2 marks)
To3 sianioc:.co.nt Fiaures, IS.0 has been rounded to the nearest Ol - the ‘kro.n(.:.n3
zero counts as o s:.sm.l,:.co.l\t ociaure.

Lower bound

IS.O - 0.05 = I4.95. Upper bound: IS.O + 0.05 = IS.0S

So \4.95 £ « £ I5.05

Taclude the Lower boumlmrj becavuse o Value Q.:Lo.cttj ko.(.ocwo.:, founds vp to the
stoted result. Exclude the vpper boundary becavse that halfway value rounds vp to

the next result instead

\%4.95 £ & £ 15.05

m A number p is truncated to 2 decimal places.
The result is 7.26

Complete the error interval for p.

....... <p <. (2 marks)
Truncating to 2 decimal places removes every deget o.ocke.r the second decimal place,
with no round.'mﬁ up

The value must be ot Lleast 7.2¢ but s'(:rc.ck(.:) Less than 7.27. ‘lzmov;ns the Later

diaa.'(:s From any vo.lue in this taterval geves 1.2¢4

So 7.2¢ £ p < 7.27

T.2¢0 & p < T7.27

m a. Write down the reciprocal of 0.4

b. A number g is rounded to 2 significant figures.
The result is 2.5

Complete the error interval for g.
....... g <. (3 marks)
10

a) The r&o'\proom(. of oudist/ou=—"=125
1-‘.

b) To2 saamocic,o.nk Fraures, 2.5 has been rounded to the

anearest O.
b) Lower bound

2.5 - 0.05 = 2.45. Upper bound. 2.5 + 0.05 = 2.55, 50 2.45 & g
< 2SS
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