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1 of 24 – Welcome
Welcome to this session on solving problems with metric units of measurement. 
By the end of this session you will be able to:
· Follow a problem solving technique for a range of problems
· Use length, weight and capacity and time metric units and their conversions correctly
· Analyse the information given in a problem, and
· Solve the problem using the correct units
2 of 24 – Problem solving
Solving a problem can be easy! All that is needed is a problem solving technique.
Follow these problem solving steps in every maths problem you encounter:
· Step 1: Read the problem
· Step 2: Understand all parts of the problem
· Step 3: Note important words or pieces of information
· Step 4: Understand the question
· Step 5: Eliminate useless information
· Step 6: Convert to the same units
· Step 7: Do the maths
· Step 8: Check if the result is right
3 of 24 – Problem solving example
Let’s take a look at the following example.
· Step 1: Read the problem
· A car travels a distance of 640 km in 8 hours. How many metres did it travel in 4 hours?
· Step 2: Understand all parts of the problem
· Step 3: Note important words or pieces of information
· Step 4: Understand the question
· Step 5: Eliminate useless information
· Step 6: Convert to the same units
· 12 inches divided by 12 equals 1 foot
· Step 7: Do the maths
· 4 feet plus 1 foot equals 5 feet
· Step 8: Check if the result is right and if appropriate units have been used
4 of 24 – Key words in problem solving
Identifying a key word in a problem is a good indication of what type of mathematical operation is appropriate.
The following key words are often used in questions and refer to a mathematical operation:
· The key words added to, increased by, both, more than, combined, plus, together, sum, total of refer to addition
· The key words decreased by, minus, difference, take away, less, remaining, between, fewer than, less than refer to subtraction
· The key words times, multiplied by, twice, triple, increased/decreased by a factor refer to multiplication
· The key words Divided, per, out of, half, quarter, ratio, percent, split refer to division

5 of 24 – Question 1
Put the following problem solving steps into the correct order:
· Do the maths
· Understand the question
· Read the problem
· Convert to the same units
· Understand all parts of the problem
· Eliminate useless information
· Check if the result is right and if appropriate units have been used
· Note important words or pieces of information
Answer: The correct order is:
· Step 1: Read the problem
· Step 2: Understand all parts of the problem
· Step 3: Note important words or pieces of information
· Step 4: Understand the question
· Step 5: Eliminate useless information
· Step 6: Convert to the same units
· Step 7: Do the maths
· Step 8: Check if the result is right and if appropriate units have been used
6 of 24 – Units of measurement
A unit of measurement is defined as a specific quantity, determined by a convention or law, that is used as a reference and with which other quantities of the same kind are compared to in order to determine its value.
There are currently two systems used in the UK:
· The imperial system, and       
· The metric system, or global International System of Units, shortened to SI
In this session, the units of measurement will be of the metric system. 
7 of 24 – Metric units of measurement for length
The metric unit of measurement for length is the metre, or m. 
According to the length you are measuring it might be more appropriate to use kilometres or centimetres, instead of metres.
What is the relationship between these units of measurement?
1 metre is equal to 100 centimetres,  or 1cm is equal to 0.01 metres.
1 km is equal to 1,000 m and 1 metre is equal to 0.001 km.
8 of 24 – Metric units of measurement for weight
The unit of measurement for weight is the kilogram.
According to the weight you are measuring it might be more appropriate to use grams.
What is the relationship between these units of measurement?
1 kilogram is equal to 1000 grams, or 1 gram is equal to 0.001 kilograms.
9 of 24 – Metric units of measurement for capacity
The unit of measurement for capacity is the litre.
According to the volume measured, it could be more appropriate to use millilitres, instead of litres.
What is the relationship between these units of measurement?
· 1,000 millilitres = 1 litre
10 of 24 – Length, weight and capacity problem categories
Maths problems related to length, weight and capacity could include:
· Difference in distance, height, weight or capacity
· Unit conversions
· Determination of length, weight and capacity based on other given measures and their relationship
11 of 24 – Difference in distance, height, weight, capacity
Let’s take a look at the following problem:
John is 1.85m tall, while Nick is 1.75m tall. How much taller is John than Nick?
Information:
· John’s height: 1.85 m
· Nick’s height: 1.75 m
Question:
· difference in the height between John and Nick
Solution:
· 1.85 m minus 1.75 m = 0.10m
· John is 0.10 m taller than Nick
12 of 24 – Unit conversions
Let’s take a look at another problem:
Chloe weighs 65 kg. Jim is 25 kg heavier than Chloe. How much is Jim’s weight in grams?
Information:
· Chloe’s weight: 65 kg
· Jim’s weight: 25 kg heavier
Question:
· Jim’s weight in grams
Solution:
· 65 kg + 25 kg = 90 kg, so Jim weighs 90 kg
· 90 times 1000 = 90000 g so Jim weighs 90000 g
13 of 24 – Determination of length, weight, capacity based on other given measures and their relationship
Let’s take a look at a third problem:
A small bottle of water contains 500 ml. A big bottle of water contains three times as much. How much water is contained in the big bottle?
Information:
· Small bottle: 500 ml
· Big bottle: 3 times the small bottle
Question:
· Water quantity in big bottle
Solution:
· 500 ml times 3 = 1500 ml, so the big bottle contains 1500 ml of water
14 of 24 – Question 2
Answer this question:
How many 80 cm pieces of wood can be cut from a piece that is 2.40 m long?
Answer: 3 pieces of wood can be cut.
· 2.4 m times 100 = 240 cm
· 240 cm divided by 80 cm equals 3
15 of 24 – Question 3
Answer these questions:
A caterer prepares 3 cakes. The weight of each cake is 400 g. Each cake is cut in 8 slices.
How many slices are there in total? 
What is the total weight of all 3 cakes?
Answer: There are 24 slices, and the total weight is 1200 g.
· 8 times 3 equals 24 slices
· 400 g times 3 equals 1200 g, or 1.2 kg.
16 of 24 – Question 4
Answer the following questions:
Amina decided to make lemonade for her barbecue. She used the following recipe:
Classic lemonade (serves 5):
· 1.4 l cold water
· 600 ml lemon juice
· 250 g sugar
She has invited 10 people. How much lemon juice does she need, in millilitres and litres?
Answer: The correct answer is:
· 10 people divided by 5 equals 2
· 2 times 600 ml lemon juice equals 1200 ml lemon juice
· 1200 ml divided by 1000 equals 1.2 l
17 of 24 – Question 5
Answer this question:
Sarah loves swimming but there is no swimming pool in her town. The nearest town with a swimming pool is 5,000 m away. Sarah will have to travel there and back to her house, 20 times till the end of the school year. How many kilometres will she have to travel?
Answer: The correct answer is:
· 5,000 m ÷ 1,000 = 5 km
· 5 km × 2 = 10 km
· Sara has to travel 10 km every time she goes swimming
· 20 × 10 km = 200 km
· Sarah will have to travel 200 km in total
18 of 24 – Question 6
Answer this question:
When Natalie was born she weighed 2,800 grams. Now she weighs 11 times as much. How much is her weight in kilograms?
Answer: The correct answer is:
· 2,800 g × 11 = 30,800 g
· Natalie weighs 30,800 g
· 30,800 ÷ 1,000 = 30.8 kg
19 of 24 – Question 7
Answer the following question:
A toddler needs 400 ml of milk per day. A carton of cow’s milk contains 2 l of milk. How many cartons of milk are consumed in a 10 day period?
Answer: The correct answer is:
· 400 ml × 10 = 4,000 ml of milk are consumed in 10 days
· 4,000 ml ÷ 1,000 = 4 l of milk are consumed in 10 days
· 4 l ÷ 2 l = 2 cartons of milk will be consumed in 10 days
20 of 24 – Time
The unit of measurement for time is the second. 
According to the time passed, it could be more appropriate to use minutes or hours instead of seconds.
One quarter of an hour is equal to 15 min and half an hour is equal to 30 min.
1 h = 60 minutes = 3,600 seconds.
21 of 24 – Time-related problems
Here are a few tips on how to solve time related problems:
· Convert time references into numbers with units
· For example: half an hour is 30 min
· Work your calculations towards a whole hour
· For example: 1 hour 20 min is 20 min more than 1 hour, and 40 min less than 2 hours
· If time is given in numbers bigger than 60 min convert to hours and minutes
· For example: 75 min is 60 min + 15 min and therefore it is 1 hour and 15 minutes
22 of 24 – Time problem
Let’s take a look at the following problem:
Maria walks a quarter of an hour from her house to the gym. She then walks from the gym to her friend’s house. When she walks back to her house she has to walk for 85 minutes. How much time did she walk from the gym to her friend’s house? Give your answer in hours.
Information:
· Home to gym: 15 min
· Friend to home: 85 min
Question:
· Time walked from gym to friend
Solution:
· 85 min minus 15 min = 70 min
· 70 min = 60 min + 10 min = 1 hour and 10 minutes
23 of 24 – Time problem
Answer the following question:
Matthew finishes school at 3.15 p.m. He has a swimming lesson at 4.30 p.m. The walk from school to the swimming pool is 25 minutes. How long does he have to wait before the lesson starts?
· 3 h and 15 min + 25 min = 3 h 40 min
· 4 h 30 min = 3 h + 1 h + 30 min = 3 h + 60 min + 30 min = 3 h + 90 min
· 3 h 90 min – 3 h 40 min = 50 min
· He has to wait 50 minutes
24 of 24 – End
Well done, you have completed this session on solving problems with imperial units of measurement.
You should now be able to:
· Follow a problem solving technique for a range of problems
· Use length, weight, capacity and time metric units and their conversions correctly
· Analyse the information given in a problem
· Solve the problem using the correct units
If you are unsure or have any questions about any of these topics, make a note and speak to your tutor for more help.

