Physics: 1. Units and Measurement


Syllabus
OP1
Measure length, mass, time and temperature (SI units); perform simple calculations based on these to 
find the derived quantities: area and volume.

Understand that units of measurement follow the SI system.

OP2 
Measure mass and volume of a variety of solids and liquids.
Student Notes
Measurement

Some commonly-used instruments

	Electronic balance
	Thermometer
	Graduated cylinder
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	An electronic balance is used to measure the mass of an object
	A thermometer is used to measure temperature
	A graduated cylinder is used to measure the volume of a liquid


	Callipers
	Newton-meter
	Opisometer
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	A callipers is used to measure the diameter of a cylinder
	A newton-meter is used to measure force (or weight)
	An opisometer is used to measure the length of a curved line


Units
There are literally hundreds of different units for some quantities like length and mass.

How different units of length can you think of?

It is important for scientists that everybody is using the same units.

Can you say why?

Scientists use units called S.I. Units

S.I. stands for Système International d'unités ; it is in french because it was the French who first promoted this system (you don’t need to know this).
What do you think Système International d'unités means ?
Summary of units and commonly-used equipment

	
	Length
	Mass
	Time
	Temperature
	Area
	Volume
	Speed

	S.I. units
	metres


	Kilograms


	seconds


	Degrees Celsius
	Metres squared
	Metres cubed
	metres per second

	Symbol
	m
	kg
	s
	0C
	m2
	m3
	m/s

	Equipment
	Metre stick
	Electronic balance
	Clock, stopwatch
	Thermometer
	
	
	


Area and Volume

[image: image7.emf]
[image: image8.emf]
	Burette
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Instruments used to measure the volume of a liquid
1. Graduated cylinder
2. Burette
Other commonly-used units:

Mass: grams (g)

Area: centimetres squared (cm2)

Volume: centimetres cubed (cm3)

1 litre = 1000 cm3
Experiments:

Measure mass and volume of a variety of solids and liquids.

1. To measure the density of a regularly-shaped block

2. To measure the density of an irregularly-shaped small stone

3. To measure the density of an irregularly-shaped large stone

4. To measure the density of a liquid

Summary of all the experiments
To find the mass and volume of a regularly-shaped block

[image: image10.emf]To find the mass - weigh it on an electronic balance.
To find the volume: 

Volume = length × width × height
In this case the volume is 5 × 2 × 1 = 10 cm3.
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To find the mass and volume of an irregularly-shaped small stone

To find the mass - weigh it on an electronic balance.
To find the volume:

Drop the stone into a graduated cylinder containing water and note the new volume.

To get the volume of the stone simply subtract the two readings. 

In this case the volume = 90 – 75 = 15 cm3.
[image: image12.emf]To find the mass and volume of an irregularly-shaped large stone

To find the mass - weigh it on an electronic balance.
To find the volume:
Fill an overflow can up to the top and place an empty graduated cylinder under the spout.
Carefully drop the stone in (using a string so there is no splash).

Note the level of water in the overflow can.
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To find the mass and volume of a liquid

To find the mass:

Weigh an empty graduated cylinder, and then weigh the graduated cylinder after pouring water into it.

Then subtract the two readings.
To find the volume simply note the level of water in the graduated cylinder.

Exam Questions: Measurement and Units
	m

	kg

	s


1.  [2010 OL]
(i) Which of the following is the unit used to measure mass?
(ii) Which of the following is the unit used to measure time?
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[2006 OL]

Find the area of the rectangle drawn on the right using the measurements given.

In what unit is the area measured?
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[2007 OL] 

A block of metal has the measurements shown on the right.

Calculate the volume of the block.
4. [2008 OL]
Name and give one use for the piece of equipment shown in the diagram.


5. [2008 OL][2006 OL]

(i) Name the piece of equipment drawn on the right.

(ii) Give one use for this piece of equipment.


6. [2008]

(i) Give one safety precaution taken by the pupil, shown in the photograph, while doing an experiment in a school laboratory.

(ii) Describe a precaution, not shown in the photograph that you would take when heating a substance in a test tube in a school laboratory.

7. [2009]
Name any two items of laboratory equipment shown in the diagram.
8. [2007 OL] [2007]
(i) What is the name the piece of equipment shown on the right?
(ii) Name a second item of laboratory equipment which enables more accurate measurements of volume to be made.

9. [2011 OL][2009 OL][2006 OL]
(i) The diagram shows a piece of equipment, labelled A, containing water. Name A.

(ii) A stone was then added and a new volume was recorded as shown in B.

What was the volume of the stone in cm3?

10. [2009]

A pupil measured the volume of a potato using the items of laboratory equipment, labelled A and B as shown in the diagram.

(i) Name the items labelled A and B.
(ii) What was the volume of the stone in cm3?

Extra Questions: Measurement and units
1. What is the unit of (i) Length, (ii) Time, (iii) Mass, (iv) Area, (v) Volume?

2. What is an opisometer used for?

3. Name two instruments used to measure mass.

Area of a regular object = length × width








Volume of a regular object = length × width × height
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