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GCSE Maths — Number

Rounding and Limits of Accuracy
Worksheet
WORKED SOLUTIONS

This worksheet will show you how to work out different types of rounding and
limits of accuracy questions. Each section contains a worked example, a
question with hints and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A

Worked Example

What is 4794 rounded to the nearest 10?

Step 1:

Step 2:

Step 3:

First, identify the digit in the column of the degree of accuracy we are asked for.

The degree of accuracy here is 10, so we look for the digit in the tens column. For this
number, it is 9.
4794

Look at the digit to the right of the identified digit.

The digit to the right of the 9 is 4.
4794

Using the number to the right, work out whether the identified digit needs to be rounded up
or down.

If the digit to the right is less than 5, then we round down.

If the digit is 5 or more, then we round up.

Here, the digit is 4, so we round down to the nearest 10.

This means that the digit in the tens column (9) stays as it is, and we fill the rest of the
number in with zeros.

Final answer: 4790

Guided Example

What is 3.57 rounded to the nearest 0.1?

Step 1:

Step 2:

Step 3:

First, identify the digit in the column of the degree of accuracy we are asked for.

357

Look at the digit to the right of the identified digit.

3.57

Using the number to the right, work out whether the identified digit needs to be rounded up
or down.

775 s0 round up
3-60

3.6
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Now it’s your turn!

If you get stuck, look back at the worked and guided examples.

1. Round 28812 to the nearest 100

' N— 1¢5, 50 we cound. down.
rounm\nj%

13,800

2. Round 67.89 to the nearest 1

J ™—18>5, 50 we cound. up
round\nj?-

63-00
6%

3. Round 95 to the nearest 100

' "— g>5 so we round.
roww\njo 175,30 4P

100

4. Round 0.005923 to the nearest 0.0001
=2 N
S —9¢5,s0 we cound. down.
rour\ii'\nj q
0.005900

0.0059
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Section B

Worked Example

Round the number 5.72491 to 2 decimal places

Step 1: Identify the number of decimal places the question asks for. Then, count that number of
digits past the decimal point.

The question asks us to round to 2 decimal places. We count two digits past the decimal
point — these digits are 7 and 2.
5.72491
Step 2: Look at the next digit, the one to the right of the last one counted.
Looking at the next digit along, it is 4.
5.72491

Step 3: From this digit, work out if the number should be rounded up or down, then write out the
final rounded answer.

Since the digit is 4, we need to round down.

The final answer is 5.72. We do not write any zeros after the decimal places.

Guided Example

Round 9.26 to 1 decimal place

Step 1: Identify the number of decimal places the question asks for. Then, count that number of
digits past the decimal point.

9. 26

Step 2: Look at the next digit, the one to the right of the last one counted.

9.16

Step 3: From this digit, work out if the number should be rounded up or down, then write out the
final rounded answer.

b 75 cownd wp
9.30 9.3
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Now it’s your turn!

If you get stuck, look back at the worked and guided examples.

5. Round 1.7325 to 3 decimal places
2 N
" N— 575,50 we cound. up
roumi‘mj 1
- +330

I-333

6. Round 3.058 to 2 decimal places

/-,—-r\_‘ 275,50 we roundup
roumi'\nj‘S

3.06

7. Round 0.0392164 to 4 decimal places

' ™—1¢5, 50 we cound. down.
roumi‘mj L

0.039Y

8. Round 6.095 to 2 decimal places
n N
S ~—1525, 50 we cound. up
rouxuimj q
6.0100

= 6.
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Section C

Worked Example

Round the number 59067 to 3 significant figures

Step 1: Identify the first non-zero digit. This is the first significant figure.

The first non-zero digit here is 5.
59067

Step 2: Count the next digits until we have the required number of significant figures.

We need to count two more digits past the 5, as this will give us the 3 significant figures.
For this number, 5, 9 and 0 are the significant figures.

59067

We can count 0 as a significant figure if it comes after a non-zero digit. If there are zeros at
the start of the number (such as in a decimal), then we ignore these and do not count them
as the first significant figure.

Step 3: Look at the next digit, the one to the right of the last significant figure. This tells us if we
need to round the last significant figure up or down.

59067

Looking at the next digit along, we see it is a 6. This is greater than 5, which means we
need to round the digit before (the 0) up to 1.

Step 4: If appropriate, fill in the rest of the number with zeros.

The final number is 59100.

Guided Example

Round 0.04692 to 2 significant figures

Step 1: Identify the first non-zero digit. This is the first significant figure.
The first non-2ero dig'ot is 4

Step 2: Count the next digits until we have the required number of significant figures.

235. : 0.046912

Step 3: Look at the next digit, the one to the right of the last significant figure. This tells us if we
need to round the last significant figure up or down.

0.04692 975 round up

Step 4: If appropriate, fill in the rest of the number with zeros.

O-04700 0.04%
(extra 0s ane nok needed)
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Now it’s your turn!

If you get stuck, look back at the worked and guided examples.

9. Round 76329 to 2 significant figures

' N— 3¢5, 50 we cound. down.
round.'\nj 6

76, 000

10. Round 0.02976 to 3 significant figures
N
' N— 675,50 we roun(imp
roundmj 7
0.0299

11. Round 0.808 to 2 significant figures

S — 875,50 we cound. up
roux\d'\nj 0

0.-31

12. Round 50023 to 3 significant figures

' "— 2<5 , 50 we cound. down.
roumt‘mj o)

50,000
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Section D

Worked Example

The weights of bags of apples are marked to the nearest 50 g. What is the error
interval for a bag marked as weighing 600 g?

Step 1: Work out the degree of accuracy and halve it.
The degree of accuracy is 50 g here. Halving this gives us 25 g.
Step 2: Add the halved value onto the estimated value to get the upper limit and subtract it from the
estimated value to get the lower limit.
Estimated value = 600g

Lower limit of accuracy = 600 — 25
Upper limit of accuracy = 600 + 25

575g
625¢g

Step 3: Use inequality notation to show the error interval.
Lower limit £ Estimated value < Upper limit

575g < Weight < 625¢g

Guided Example

The heights of 20 children are marked to the nearest 1 cm. What is the error interval
for a child with a height of 120 cm?

Step 1: Work out the degree of accuracy and halve it.

lem 1=2= 0.5um

Step 2: Add the halved value onto the estimated value to get the upper limit and subtract it from the
estimated value to get the lower limit.

120+0:9= 120-5
20-0-56= (19.5

Step 3: Use inequality notation to show the error interval.

119.5m< mﬂ?\b <12.0-5m
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

13. In a car factory, the cars are weighed and marked to the nearest 10 kg. What is the
error interval for a car marked as weighing 1900 kg?

lOkﬂ 10+ :5"3
1900 +5 = lQOSlij
1900 -5 = 1295 kg

)%qsﬁﬁ £ weijht < lqoslﬂ

14. What is the error interval for a tennis ball weighing 56g, marked to the nearest 1g?
la S Y ) -5\3
86 +0.5= 56.5\3
5S¢ - 08 = 55‘5\3

55-53 < we'ﬂht<.66-53

15. A sheet of A4 paper is marked as weighing 4.95 g, to the nearest 0.01 g. What is the
error interval for one sheet of A4 paper?

O-Olﬁi 00l=2= 0.005\3

4-95+ 0.005= 49555
4.95 - 0.005 = 4.%53

S 9453 < weiﬂwt< 4.95

N
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Section E — Higher Only

Worked Example

A box of cereal is reported to weigh 500 g to the nearest 10 g. What are the upper
and lower bounds for the weight of 6 boxes of cereal?
Step 1: Work out the degree of accuracy and halve it.

The degree of accuracy is 10 g here. Halving this gives us 5 g.

Step 2: Add the halved value onto the estimated value to get the highest possible value of one unit
and subtract it from the estimated value to get the lowest possible value of one unit.

Estimated value = 500¢g
Lowest possible weight of one box = 500 — 10
Highest possible weight of one box =

500 + 10
Step 3: Perform the calculation in the question with the highest and lowest values of one unit to
obtain the upper and lower bounds.
Lower bound

=6 X490g = 2940¢g
Upper bound = 6 x510g = 3060¢g

Guided Example

The weight of a textbook is 1.3 kg to the nearest 100 g. What are the upper and
lower bounds for the weight of 7 textbooks?
Step 1: Work out the degree of accuracy and halve it.

lmﬁzloo+z:5€ﬂ

Step 2: Add the halved value onto the estimated value to get the highest possible value of one unit

and subtract it from the estimated value to get the lowest possible value of one unit.
I-Bkj: 130(23 Mﬂmb for ong " 1200 +50 = 1550j

A

x1000

lowest fo( ong. 13000 -= | ZSOj

Step 3: Perform the calculation in the question with the highest and lowest values of one unit to
obtain the upper and lower bounds.

| 350 x7 = C]‘]’5Qj

1250 x# = 87@5

87595 & 7bool<sweiam: < q%?j
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

16. Calculate the upper and lower bounds for the following:

a) The height of 15 bricks, if each brick is 6 cm in height to the nearest 1 cm.

'Im'. [<2 =0-5un

Bounds for Thrick:
b+05=6-5un
6-0-5 5.5um

Bounds for 15 bricks:

6'57('5: 1%¢ em
55x15= 826 em

1y

§2.5an < PgMsof ¢ ag.gom
1S bricks

b) The area of a pane of glass with length 55 cm and width 15 cm, both measured to
the nearest 5 cm.

5<2= 2.5mm
Avea.:  Upper Round: VB x UB Areel Limits:
Lower Bound: LBx L8

_ LB = 52.5x12.5
Lt’nﬂth 55-2.54 { < 55+12.5 = 656.25cm*
572. .
2.5 {<L57.5m VB = 57.5%175
Width : 15-2.5 < w< 15+2.5 = 1006-25m™

12.5um £ w < 17-5um
656.25um°< Area £1006-25m™
c) The volume of a cube, with sides of 10 cm to the nearest 2 cm.
222 Ao \glum:

Limibs of 1 gide: Upper Bouncd= UB x URx U8

10 +1 Nom  Lower Bound = LBx /8 x.8
10-| 9 om

0 ou

v - nxnxu:|331cm3
LB= 9xq9xq= 729 ¢m3

729em® < volume £133)om?
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