What is Physics?

Physics is the study of the natural world arourdd us
from the very large, such as the solar system, to ti
very small, such as the atom.
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In.the quest to understand nature,
scientists.use physical quantities to
describe the world around us.

PHYSICAL QUANTITIES, .
UNITS AND MEASUREME




At t he end of t

You should be able to:

show understanding that all physical quantities consis
of a numerical magnitude and a unit

recall the following base quantities and their units: ma
(kg), length (m), time (s), current (A), temperature (K)

use the following prefixes and their symbols to indicat
decimal sumultiples and multiples of the S| ungsio
(n), microX), milli(m),centi(c),deci(d), kilo (k), mega
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At t he end of t

You should be able to:

show an understanding of the orders of magnitude of the sizes of
common objects ranging from a typical atom to the Earth

describe how to measure a variety of lengths with appropriate
accuracy by means of tapes, rules, micrometers and calipers, usir
vernierscale as necessary

describe how to measure a short interval of time including the
period of a simple pendulum with appropriate accuracy using
stopwatches or appropriate instruments



Why do We Need to Measure
Things?

Let 0s do t hi s as a c¢cl|l assé

Work in groups of two
Compare the length between the elbow to the first finge

tip.
~
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Physical Quantities and Sl Units

Base Quantity Name of S| unit Symbol for SI Unit

Length metre m
Mass kilogram kg

Time second S
Electric Current ampere

Temperature kelvin K

| IntenSity candela cd |
Amount of Substance mole e




Physical Quantities
o
4 A physical guantity when

measured may be described in
terms of

1. A number
> lts unit of measurement




Physical Quantities
-
A What is your height?

A 1.65m
guantity \unit




Physical Quantities

Massod unit of measurement,
kilogram (kQ)




Physical Quantities

Timeod unit of measurement,
second (s)




Diameter of the Sun




Prefixes for S| units

Factor | Prefix Symbol
10° giga- G
10° mega- M
103 kilo- K
101 deci- d
102 centi- C
103 milli- m
10°° micro- U
109 nano- n




Prefixes Exercise 1

Express the following quantities
In their respective Sl unit.
One kilometer =

One microsecond =

One centimeter =

One gram

1000m or 13m

0.000001s or 10°s

0.01m or 13°m

0.001kg or 103kg

Factor | Prefix | Symbol
10° | giga- G
10% | mega- M
103 | Kkilo- K
101 | deci- d
102 | centi- C
103 | milli- m
10 | micro- L
10 | nano- n




Prefixes Exercise 1

Onemiligram

One millisecond

One minutes

One hour

0.001g or 103g
=10-% kg

0.001s or 103s

60s

3600s

Factor | Prefix | Symbol
10° | giga- G
10% | mega- M
103 | kilo- K
101 | deci- d
102 | centi- C
103 | milli- m
10 | micro- U
10 | nano- n




What does S| units mean?
S =

i Systemeénternational 7 International System of
Units



Measurement of Length

The Sl unit for length is
() m

metre

Other units for length:

millimetre (mm), centimetre (cm),
kilometre (km)




Measurement of Length

- Suitabl A f
uitaplie Ccuracy o
Range Instruments Instruments

Several Measuring 0.1 cm
metres (m) Tape (or 1 mm)
Several
centimetres Metre /Hallf - 0.1 cm
(cm) metre Rule (or 1 mm)
Between 1cm Vernier 0.01 cm
to 10cm Calipers (or 0.1 mm)
Less than 2 Micrometer 0.001 cm
cm Screw Gauge

(or 0.01 mm)




Measurement of Length

- Length of classroom, car, corridor

A Metrerule:
A Length of desk, book




Measurement of Length

i Parallax Error

What is Parallax Error?

It IS the error which arises due to incorrect
positioning of the eye.

é; 2.7 cm
3.0 cm V correct
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Measurement of Length

i Parallax Error

How do we avoid Parallax Error?

Always place the eye vertically above the mark
being read. OR

Place the eye Iin level with the mark being read.

A 2.7 cm
3.0 cm V correct

wrong
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VernierCaIieers

i French scientist Piekfernie(1580-1637)

Accuracy: 0.01 cm (or 0.1 mm)



How to read off thevernierCaliper?




VernierCalipers

Its striuctucerandtiis:

teadion

A The inside jaws Is used to measure internal
diameter of testtube, ring etc.

wnsude Jaws E
1r . 5

2 3 E‘» 5 6 7 8 cm
#Ull lll|lll| LG LT

In main scale, reading =1.90cm

In vernier scale reading = O 01 cm
Ne actual reading 1Y

\J outside jaws U/




VernierCalipers

lts structure-andiits application

A

Main scale
5cm <

| )

10 .
Vernier scale

Actual reading =4.26 cm




Exercise 1




Exercise 2




Exercise 3
IEE B

MEASLIEE = 1.8 cm + UO.U& Cm
MEASLUEE = 1 56 Cm



Exercise 4
28 §

MEASURE = 0.7 cm + 0.035 cm
MEASURE = .73 Cm



Exercise 5




Exercise 6




VernierCalipers

Zero Error VernierCalipers)
Positive Zero Error

0
main scale (fixed) ‘ ‘ ‘
I .
| ‘ 1 ‘ NN ‘O.lmm
vernier scale (movable) A
0 5
+0.1 mm

Zero Error = +0.1 mm

If the observed reading = 32.4mm, then

Actual measurement@bserved reading Zero error

32.4 - (+0.1) mm
32.3 cm




VernierCalipers

Zero Error VernierCalipers)
Negative Zero Error

= 32.6 mm

0 10
main scale (fixed) ‘ | | | | ‘ | | | ‘
B \ ]
vernier scale (movable) ‘ 4 0-1mm
0 2 10
- 0.2 mm
Zero Error = - 0.2 mm
If the observed reading = 32.4 mm, then
Actual measurement@bserved reading Zero error
= 32.4 - (-0.2) mm




_I\/Iicrometer Screw Gauge

Accuracy: 0.001 cm (or 0.01 mm)

ASmaller length, such as diameter of thin wire, thickness of a piece of paper
etc can be measured liicrometer screw gauge



Micrometer Screw Gauge
I

5
Sleevereading = 3.0 mm
Thimble reading=  0.09 mm
Reading = 3.09 mm
Reading = 0.309 cm




Micrometer Screw Gauge

+«—— 0.30 mm
5.5 mm
Sleevereading = 55 mm
Thimble reading=  0.30 mm
Reading = 580 mm
Reading = 0.580 cm




